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PROCEEDIL NGS

DR. CURTIS: |If everyone could please take their
seats, I'd like to call this neeting to order.

The first order of business will be a conflict of
interest statenent to be read by Dr. Stuhl muller

DR. STUHLMULLER: The conflict-of-interest
statenent. The foll ow ng announcenent addresses conflict-
of -interest issues associated with this neeting and i s nade
part of the record precluding even the appearance of
i npropriety.

The conflict-of-interest statute prohibits special
gover nnment enpl oyees from participating in nmatters that
could affect their or their enployer's financial interest.
To determine if any conflict existed, the agency reviewed
the submtted agenda and all financial interests reported by
the commttee participants and has determned that there is
no conflict of interest to report.

In the event that the discussions involve any
ot her products or firns not already on the agenda for which
an FDA participant has a financial interest, the participant
shoul d excuse him or herself from such involvenent, and the
exclusion will be noted for the record.

The agency would like to note for the record that
Dr. Janes Jaggers, who is a guest speaker today, has
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identified his institution, Duke University, as a clinical
site for one of the device investigations.

Dr. Jane Newburger, who is also a guest speaker
today, reports that her institution, Boston Children's
Hospital, has a sponsored investigator IDE and is a
participating clinical site in another trial. She has no
direct involvenent in either study.

DR. CURTIS: There is no old business before the
panel today, we'll nove right ahead to the new busi ness.
The subject for discussion this afternoon is a clinical
trial design for transcatheter devices intended to treat
atrial septal defects, patent foranen ovale, and patent
ductus arteriosus.

We are going to start with an introduction by the
FDA. Donna Buckl ey?

[Slide.]

M5. BUCKLEY: Good afternoon. M nane is Donna
Buckley. |I'ma reviewer in the Interventional Cardiol ogy
Devi ces Branch, and I'mone of the primary reviewers for the
category of devices that will be di scussed today.

[Slide.]

The purpose of this neeting is to obtain input
and, hopefully, a consensus fromthe G rculatory System
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Devi ces Panel regardi ng appropriate study designs for the
eval uation of transcatheter closure devices, specifically
t hose devices intended to treat atrial septal defects,
patent ductus arteriosus, and patent foranmen oval es.

[Slide.]

At present, there are no FDA-approved devices for
the treatnment of ASDs, PDAs, or PFGs. Several ongoing
trials for these devices are currently under way.

FDA has worked interactively with sponsors during
prot ocol devel opnent. However, there are varying opinions
regardi ng the appropriate controls and endpoints needed to
denonstrate safety and effectiveness. O particular concern
t hat has been debated is whether these devices should and
realistically can be random zed agai nst surgery,
particularly with ASDs and PDAs.

[Slide.]

In order to facilitate the discussion on this
specific issue, FDA has invited two speakers: Dr. Jane
Newbur ger from Boston Children's Hospital and Dr. Janes
Jaggers from Duke University Medical Center, who will both
be speaki ng shortly.

What | would like to do at this point is introduce
Gary Kamer, an FDA statistician, who will provide you with a
brief overview of statistical issues regarding the analysis
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of randomn zed versus non-random zed clinical data, as well
as the effects of patient dropout in random zed trials.

Gary?

MR. KAMER: Good afternoon.

[Slide.]

VWhat |'mgoing to discuss first would be three--
and |'mcalled these controlled clinical studies, although
sone people look at historical controlled studies and say,
Is there a control or not there? And | believe--or the
concurrent non-random zed studi es the sane way, but |
believe there is a control, but they are of different
quality, different type, than the random zed control. So

we're going to be | ooking at the rel ative advant ages of

10

historical controlled studies to random zed clinical trials,

the relative advant ages- -

DR. CURTIS: Excuse ne. Could you pl ease speak

nore clearly into the mke? And that's going to be true for

all of us here at the table. |If you don't really speak
clearly into the m crophone, they can't pick up what we're
sayi ng.

MR. KAMER:  (Ckay. And also the relative

advant ages of concurrent non-random zed studies to

random zed clinical trials, and then, of course, random zed
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clinical trials, we're going to have to | ook at the
advant ages of those relative to the other two, primarily.

[Slide.]

W | ooked at the advantages of historical
controlled studies. Statistically, conpared to our RCTs, |
really don't see where they have any great advantages
anywhere. Ethically--and this is inportant--they may be
used when clinical equipoise is questionable. You' re not
treating patients when you use a historical control with a
treatnment that you m ght consider not as good as or that has
been shown not to be as good as, as effective, as safe as an
experinental treatnent.

Econom cal ly--and this is an area that the FDA
cannot consider, but | put it up here for conpl eteness--
they're | ess expensive, usually, to run these studies, and
they' re shorter in nature.

[Slide.]

The advantages of concurrent non-random zed
studi es conpared to RCTs: First of all, statistically you
have--sonmetinmes you'll get an increased accrual rate by not
having a | arger nunber of dropouts. You' re decreasing that.
Ethically, | can't see any real reason for this or advantage
of this conpared to an RCT. Economcally, well, you're not
random zing so there are sone costs that are avoided with
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this type of a study.

[Slide.]

The advantages of random zed clinical trials
conpared to the other two nethods or the other two
procedures woul d be, first of all, statistically--and this
is very inportant--it avoids patient selection bias,

i ntentional and non-intentional, popul ation biases al so.
The selection of different populations is sonething that
cones into play here. Also, it--and this is rel ated--

i nproves the conparability of treatnment groups so that
patients in both groups are simlar in characteristics that
are both known and those which are not known but nay affect
outcone. These first two are extrenely inportant for the
clinical evaluation of the results of a clinical trial.

The third one is, quite often, the equity of
experinmental environnent. Under the other two non-
random zed situations, designs, you have at |east one group
that may have a | esser or no experinental environnment
nature. Basically, patients are different when they agree
to be in an experinental situation, and they al so receive,
quite often, better or at |least different treatnent than
t hey woul d under a standard treatnment w thout an
experinmental environnent.

Ethically--and this is inportant, and | think this
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is the nost likely--an RCT is nost likely to yield a
correct, definitive result. That can be seen quite often
when you conpare it with random zed--there have been studies
t hat have | ooked at random zed trials and the results of
studi es when using historical controls in particular; and
they found out that they're different, they're really
different, sonetinmes in direction even, which neans one
particular treatnent armis better, and then you |look at it
with the random zed trial and you look at it wth the non-
random zed trial, and it's not. And certainly the
differences in the size of that, treatnent differences, can
vary.

Econom cal |y, the acceptance of study results are
nore |likely, and that nmeans in the community, and that can
be an econom c advant age.

[Slide.]

Now, going to the advantages of RCIs with
extensive patient dropout fromthe control arm this is
where patients have been random zed. They said we do not
want to continue with the study because we do not get the

experinmental treatment. This also could apply to the

experinmental arm but doesn't in nost cases. | see none at
all. | see no advantages anywhere at all. It doesn't
clarify a situation. It makes it statistically difficult to
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anal yze. Economcally, no real great advantage

[Slide.]

The possi bl e anal yses of the RCTs which has this
type of dropout fromthe control arm O course, you can
al ways just look at the patients that are proceeding with
the treatnment. That's one of the possibilities. That's not
listed here, but that's the general one. But alternatives
are worst-case anal ysis, which would place the experi nental
devi ce at a di sadvantage by sayi ng anybody who woul d drop
out fromthe control armwould be considered a success. The
best - case anal ysis would do the opposite, and that would be
simlar to an intention to treat, but it would obviously not
be a fair trial, | think, in any manner, shape, or form

The anal ysis of conpliant sites, there m ght be
sone sites which have been nuch nore conpliant and have had
pretty good participation fromboth arns. Those could be
isolated. The other sites that were not so could be ignored
in the data. But in this case, all of these are either
subj ective or destroy the advantages of random zation that
were nentioned earlier.

So what it really cones down to, | see a couple of
guestions that need to be considered today. One is for this
set of devices, is an RCIT, random zed clinical trial, both
feasible and ethical? And, secondly, if an RCT is both
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feasible and ethical, are there acceptabl e reasons for not
requiring a properly conducted RCT given the relative

di sadvant ages of historical controls and non-random zed
concurrent studies?

Now Donna Buckley will continue.

M5. BUCKLEY: Thank you, Gary.

To conclude, FDA would |ike the panel to address
the foll owi ng questions:

[Slide.]

One, should there be indications for shunt closure
in ternms of dinmensions and/or flow ratio as determ ned by
echocar di ogr aphy?

Two, what is the appropriate control to which
transcat heter occl usi on devices should be conpared for the
treatnent of: atrial septal defects, patent ductus
arteriosus, and patent foranmen oval e?

[Slide.]

Three, for these devices, is a random zed control
trial both feasible and ethical ?

| f a random zed control trial is both feasible and
ethical, are there acceptable reasons for not requiring a
properly conducted random zed control trial, given the
rel ati ve di sadvantages of historical controls and non-
random zed concurrent studies?
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[Slide.]

What shoul d the primary endpoints be for each
study? Should the prinmary endpoint be a conposite one which
enconpasses both safety and effectiveness neasures?

What anount of residual shunting should
characterize the device as having "failed"? Does the
presence of shunts after device placenent actually increase
the risk of endarteritis and/or endocarditis?

At what tinme period should the primry neasures be
eval uat ed?

Thank you for your tine and attention.

DR. CURTIS: Thank you.

From here we'll nove on to the invited speakers.
The first speaker is Dr. Jane Newburger from Boston

Chil dren's Hospital

DR. NEWBURGER: Thank you, | adies and gentl enen.
" mgoing to spend about ten m nutes addressi ng sone of
t hose questions wth an enphasis on device trials for ASD
secundum and patent ductus arteriosus.

[Slide.]

As Dr. Kaner has said, random zation or random
allocation allows equal distribution of baseline
characteristics that could confound an observed associ ati on,
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and | think it's probably preaching to the converted to say
t hat when a random zed study is feasible and ethical, it's
inherently as valid, at least as valid as a non-random zed
study. And, occasionally, a non-random zed study on

ef fi cacy can be plagued by confounding to the extent that
there really are insurnmountable difficulties in reaching
val i d inferences.

[Slide.]

So one has to ask the question: |s random zation
al ways necessary for assessnent of efficacy? And | would
hold that random zation is not always necessary for control
of confounding by indication. For exanple, | don't think
anybody woul d say that one needs to have a random zed tri al
for the efficacy of pericardiocentesis for tanponade or for
antibiotics in the treatnent of staph aureus endocarditis
because those are instances where the efficacy is obvious in
the individual patient relative to the natural course of
things. On the other hand, | don't think any of us would
argue that random zation woul d be necessary to assess the
efficacy of primary prevention of myocardial infarction for
lipid-l1owering agents. So the feasibility of control of
confounding in a non-random zed design is very nuch rel ated
to the conplexity and the subtlety of the indication.

[Slide.]
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Random zation is the | east necessary when the
efficacy of the intervention is obvious in an individual
pati ent and when the indication is of what | would call the
all-or-none type. For exanple, if you have a PDA, it should
be closed. Both criteria may be net in device trials for
ASDs and PDAs, but | think not for patent foranen ovale.

[Slide.]

How about assessnent of safety? |Is random zation
necessary for safety? Whereas one can have serious
confounding by indication in assessnent of efficacy,
outcones that reflect adverse effects do not have a tendency
to be associated with the indication for treatnent.
| nstead, contraindications tend to be predictive of side
effects, and the study can be restricted in principle to
patients who don't have contraindications to either
pr ocedure.

In terms of rare adverse effects, such as
endocarditis, that we may worry about long termwth
devices, the study of these is really not very efficiently
addressed in trials in any case.

[Slide.]

How do you facilitate conparability of study
groups w thout random zation? | do think it's essential to
have tight entry and exclusion criteria so that patients
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shoul d be studied in the sanme tine period; they should be
fromthe sane institution, if possible; they ought to be
equal ly eligible for device or surgical closure; and | think
it would be inportant in terns of studying adverse effects
to exclude patients who have conorbidities or relative
contraindications to one or the other technique.

Hi storical controls, | believe, are conpletely
i nappropriate in these trials, in part because advances in
surgery continue to go along at a very fast clip. The
average patient who has had an atrial septal defect closed
has fewer inflamatory effects from bypass with use of
ultrafiltration, usually has, at least in our institution, a
very tiny sternotony, and often is discharged on the second
post - operative day. That would not have been true five
years ago.

[Slide.]

Blinding is usually the cornerstone of assessnent
of safety and efficacy, but in device trials, neither
patients nor their physicians can be blinded. Wherever
possi bl e, therefore, outconmes ought to be objectively
measur ed, and when they are subjective, then interpretation,
i f possible, should be done by independent readers as m ght
be achieved with a core | ab.

[Slide.]
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The ideal characteristics of the primary efficacy
measure would be that it would be easy to di agnose or
observe, free of neasurenent or ascertai nnent error, and
clinically relevant. |In terns of clinical relevance, the
primary efficacy nmeasure would need to vary with the device
i ndi cati on.

[Slide.]

For atrial septal defect secundunms, ny goal as a
clinician is to obtain either conplete closure or have only
a very trivial shunt with a Qo: s less than 1.5. In terns
of assessnent neasures, echo and Doppl er techni ques are good
for seeing whether a residual shunt is present. |If a shunt
is nore than trivial, though, one will want to quantitate
it, and that may involve the use of other techniques, such
as MRlI, catheterization, or radionuclide scanning, or
per haps even a conposite neasure.

[Slide.]

For patent ductus arteriosus, again, as a
clinician, | would be conpletely dissatisfied if conplete
cl osure were not obtained because the risk of endocarditis
woul d continue with even a small residual shunt. And |
thi nk that one could effectively argue that a snall residual
shunt with prosthetic material in a vessel could put you
even at greater risk. Here, echo and Doppl er techni ques are
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really extrenely good at detecting residual shunts.

[Slide.]

In terns of patent foramen ovale, which I'Il only
touch upon--this is a much nore conpl ex neasure, probably
not easily addressed w thout random zation--the goal would
be absence of recurrence of stroke and perhaps reduced need
for anticoagul ation. And one's assessnent neasure woul d
need to be freedomfromrecurrent stroke.

[Slide.]

For adverse events, it's inportant to recognize
that the types of adverse events will differ for device
closure and surgical closure. | personally feel that
adverse events need to be recorded wth equal rigor,
prospectively, in both treatnent groups, with simlar kind
of active surveillance by study personnel.

[Slide.]

Because you will have sone apples and oranges in
devi ce and surgery groups--for exanple, post-pericardiotony
syndronme may happen in patients after surgery but not device
cl osure; device enbolization certainly would never occur in
t he surgical group--one needs to normalize, so to speak,
al ong a severity scale of adverse effects so that you can
conpare the two groups.

A reasonabl e primary outcone neasure m ght be the
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nunber of noderately serious or serious adverse events that
are either possibly or definitely attributable to the
procedure within a specific tinme period.

Now, the classification of adverse events and
their attributability to a procedure can both be quite
subj ective, and fromthat point of view, | think the posture
of the high-risk trial conducted at Children's where the
classification and attributability are overseen by a Safety
and Data Monitoring Commttee that's inpartial is probably
t he cl eanest way to assess or conpare adverse events.

[Slide.]

In terns of timng of assessnents, in concept one
woul d want to choose the tinme beyond which changes in
efficacy and safety would be uncommon. | think just from
clinical experience that a primary endpoint in efficacy at
about a year is a reasonable time, and, simlarly, in
safety, primary endpoint of cunul ative events by a year
seens |ike a reasonable cut point.

Whenever the end of these first trials--the end of
assessnments occurs, there is no question in my mnd that one
is going to have to do | onger-term post-approval studies of
safety.

[Slide.]

I"d just like to nmake a couple of general points
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in closing. Surgery is very highly effective for closure of
ASD secundum and patent ductus arteriosus. It really has to
be viewed as a gold standard for closure. Therefore,
there's interest in denonstrating that device closure is
equi valent in efficacy to surgical closure because ot her
aspects of device closure mght be desirable relative to
surgery, and those include things such as cost or adverse
effects.

To test for equivalence in efficacy, the panel or
the trials commttees will need to specify what is the
maxi mum di fference in efficacy between devices and surgi cal
closure that's ethically acceptable.

|"mgoing to stop here. Thank you.

DR. CURTIS: | just want to ask one question. You
said that in your opinion historical controls were
conpl etely inadequate, and you nentioned on one of your
slides that having a non-random zed but concurrent group,
preferably at the sanme institution, would be a good way to
go. |I'mnot sure how that wouldn't get you to a random zed
controlled trial right there.

DR. NEWBURGER: |If you have patients who are being
nmoni tored for adverse effects and efficacy by simlar
met hods concurrently, then you have at |east avoided the
pitfall, particularly with regard to adverse effects, in
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cost of using old surgical data.

DR. CURTIS: But if that's all being done at the
same institution, why not just random ze the patients?

DR NEWBURGER: Oh, | think that there are a | ot
of difficulties in random zing patients. Patients often--I
mean, | think, as | said at the very beginning, if it wee
easy to do, if it were feasible, there's no question that
you couldn't lose doing that. [It's inherently at |east as
valid. But it seenms unnecessary in ASD and PDA trials. And
patients often get sent to--at |east at our institution and
at other institutions, they're referred specifically for
device closure, or patients sonetines have extrenely strong
feelings of their own, and those feelings | think would not
influence in this particular instance your judgnment of
efficacy.

DR. BRINKER: Who would get referred to surgery at
those institutions?

DR. NEWBURGER: Patients also do get referred for
surgery at those institutions, and | think when a patient--
when we as cardiologists at our institution first diagnose a
patient with atrial septal defect, those of us--really, |
t hi nk nost of us would on that encounter talk about all the
pros and cons, what's known and what isn't known about
surgery and devi ce cl osure.
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DR. BAILEY: So are you saying that there woul dn't
be any bias, or that you could control for the bias by
nmeasur ed paraneters?

DR. NEWBURGER: | think just in the instance of
ASD secundum and patent ductus arteriosus, but not for
patent foranmen ovale, you could control for confounding
because you can just the efficacy of the intervention in the
i ndi vidual patient. And the indication for intervention is
very clean; it's an all-or-none indication.

DR. CURTIS: | just want to make a clarification
here. W have about five mnutes to question each speaker
as they finish, but we have the opportunity later on to ask
t hem further questions.

|s there a question over here/

DR. RINGEL: Since we're in this vein, | just
wanted to ask--

DR. CURTIS: Please speak into a m crophone.

DR. RINGEL: Wy do you feel it has to be within
the sanme institution? Wy can't surgeries be done
el sewher e?

DR. NEWBURGER: Well, this nay be a practical
issue. The reason it would be wonderful if it could be in
the sanme institution is because the adverse effect
monitoring could be tighter. |In fact, one could try to
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build in the same kind of nonitoring at outside
institutions, and it certainly would be, froma practical
standpoint, a |ot easier to have referrals. | understand
t hat .

DR. VEEI NTRAUB: The one thing that this concurrent
trial in the sane institution does not obviate would be, of
course, selection bias. At Children's Hospital, how does
this work? Wy do sone patients get referred to surgery and
others to a device? Because that really is--otherw se, the
conparisons are really not valid.

DR. NEWBURGER: Well, I'd just nake two points.

t hi nk what they choose--1 would be naive if | didn't say it
probably depends on whomthey speak to. | think all of us
who are physicians woul d understand that. But ny point
here, Dr. Weintraub, is that | think selection bias isn't--
if you can make very tight entry and exclusion criteria, the
ki nds of things that woul d--the biases that m ght be

physi cian or patient biases to |ead themto one or the other
group are really not going to assess, are not going to
confound your eval uation, because the efficacy in the

i ndi vidual patient is sonmething that you can really in a
short term assess reliably.

DR. VEEI NTRAUB: The thing |I'm concerned about
nmost, | think, is actually not even the efficacy, because if
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you have a 90 percent success rate, for exanple, the default
position is always surgery, and it's been costly, perhaps,
to have two procedures. | think | certainly for one amnore
concerned about significant conplications.

DR. NEWBURGER: Ri ght.

DR. VWEINTRAUB: And | think it's hard to conpare
themw thout pretty tightly conparable groups, and |'m not
sure you can get themthis way.

DR NEWBURGER: | amin total agreenent with you
| think that the only way to nmake adverse effects or side
effects conparable is to have extrenely tight entry criteria
that really elimnate patients who have contraindications to
one type or the other type of procedure.

DR. CURTIS: In your opinion, what's the maxi num
difference in efficacy between the two procedures that woul d
be ethically acceptable?

DR. NEWBURGER: | was hopi ng nobody woul d ask
t hat .

| think I would probably not like to see nore than
a 5to 10 percent difference in efficacy, and that assunes
that there are a | ot of advantages to device closure that
are non-efficacy related. It's nuch easier if the patient
goes in and out, the fear of surgery, | suppose. But |
wouldn't like to see nore than a 5 to 10 percent difference
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in efficacy.

DR. CURTIS: Wy not?

DR. NEWBURGER: | wouldn't think it was worth it,
personal |l y.

DR. ZAHKA: Jane, what do you think can be done to
avoi d the perception of famlies that they're being referred
for device closure in a random zed clinical trial as opposed
to being referred for a random zed clinical trial?

DR. NEWBURGER: Well, | think that the answer to
that will begin with the referring physicians, the referring
cardi ol ogi sts, who need to understand that when they refer
their patient, they're referring their patient for
random zati on

Now, there's an additional conplication, which is
that sonme patients and physicians m ght choose to wait under
t hose circunstances since an ASD cl osure m ght not be an
energency, and that could lead to reduced referrals of any
ki nd.

DR. CURTIS: One |ast question now.

DR. HOPKINS: Actually, | have three. The first
guestion is: Wat is your justification for having
different efficacy outcone criteria for surgery and device
when both are basically indicated for prophylaxis primarily
of long-term nedi cal problens?
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DR. NEWBURGER. Can | answer them one by one?

DR. HOPKINS: Sure.

DR. NEWBURGER: | think that the criteria for
efficacy should be the sane. Your outcone criteria for
efficacy and goal s shoul d be the sane.

DR. HOPKINS: So the thing that you put on the
slide in which you reduced the shunt ratio to bel ow surgi cal
criteriato 1.5 is not your outconme neasure that you'd
recommend? 1In other words, the efficacy outcone criteria
for surgery, the gold standard, is conplete closure, but the
criteria that you placed on the slide was to reduce the
patient shunt below the criteria needed for surgery, so the
out cone was the avoi dance of surgery not the conplete
closure of the ASD, if | understood the slide?

DR. NEWBURGER: Well, let nme put it to you this
way: |If | sent sonebody to surgery and for sonme unusua
reason the surgeon didn't conpletely close the ASD, that
woul d still be ny efficacy criteria, as |long as the shunt
was very trivial.

DR. HOPKINS: But ny question is: |If thereis a
residual ASD, the patient still has SBUS, still has enbolic
risk, and still has the potential for enlargenent of the
shunt over tinme. So why are the criteria different for the
i ntervention?

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




XX

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

30
DR. NEWBURGER: Again, the criteria wuld be the

sanme, and ideally you would like them both conpletely
closed. But | think that in terns of endocarditis,
endocarditis is a risk for PDAs, but has not been known to
be a risk for ASDs. | don't know if that will be different
with a prosthetic, with a device in the atrial septum and
that's sonmething you may find out very, very long term

DR. HOPKINS: |'Il reserve ny other questions for
| ater.

DR. CURTIS: Thank you.

We'll go on to the second invited speaker, Dr.

Janes Jaggers from Duke University Medical Center.

DR. JAGGERS: Thank you, nenbers of the panel,
| adi es and gentlenen, for inviting me to speak to this
tinmely probl em

[Slide.]

My comments today will be primarily related to the
need for prospective random zed trials and not necessarily
to the advantages of one particul ar therapy over the other.
| don't know which therapy is better. Certainly
transcat heter devices have nerits, and they will continue to
have nmerits in the future. But | think we need prospective
random zed trials to showthis, and in the next few m nutes,
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| hope that | can relay sone of ny thoughts and sone of ny
col | eagues' thoughts concerning this.

[Slide.]

| was struck when | received the paperwork about
the mssion of the DCRND, and | think it's very profound and
very specific. And | think these are the things we have to
address with any of our studies.

We pronote, protect, and enhance the health of the
public by assuring that devices approved are safe and
effective, and that's what this is about, and how they can
enhance the health of the public.

We strive for excellence in regulation of devices
based upon conprehensive, tinely, teamcentered eval uation
of valid scientific evidence, and that's the question before
us: Wiich is valid scientific evidence?

Then, finally, we work in active partnership with
i ndustry, nedicine, and the scientific community. Al
menbers of the partnership nust agree upon this for the
benefit for the American public.

[Slide.]

The questions as | see before this panel, as |
understand it, are: First, is there enough experience with
t hese devices to warrant bypassing appropriate random zed
clinical trials? Secondly, has the safety and efficacy of
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t hese devi ces been adequately denonstrated in non-random zed
trials to support their use for |esser types of trials?

And, thirdly, what is the best nethodology to determ ne the
safety and efficacy of these devices? Should the
appropriate control group be and is the prospective

random zed trial just nerely an overrated cunbersone design
that we shoul d bypass in favor of quicker answers?

[Slide.]

As | nmentioned, ny job here today is not to
pronote one or the other, but I would like to bring out what
the patient population is. This is not health hazard nunber
one, but this is a large group of patients that are
potential patients for this. Certainly atrial septal
defects are conmmon. Mre comon, though, is patent foranen
ovales. Up to a third of the popul ati on has a patent
foramen ovale, and there is a |ot of unexplained strokes in
this country that nmay be potential candidates for the device
cl osure.

Agai n, ductuses are quite conmmon. There has been
transthoracic therapy for these already in place, and
there's certainly another group of patients that we as
congenital heart surgeons create and are very thankful to
have transcat heter devices when they cone along. But their
efficacy for these things nust al so be established.
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[Slide.]

So today what |I'll talk about is what the current
results of atrial septal defect and patent ductus cl osure
are and why they are really the gold standard. W'Ill talk a
l[ittle bit about the report of results and conplications of
occl uder devices--1"mnot going to spend a ot of tinme on
that--and then sone of the m sconceptions regarding surgical
cl osure, and then what is the optimal scientific study
design to evaluate this new technol ogy.

[Slide.]

One of the argunents that prospective random zed
trials are not necessary is that the surgical outcones are
so reproduci bl e and so good that they are truly gold
standards. | present these two slides to show that there
are differences in reporting, there are differences in
results, and that perhaps maybe non-random zed trials may
not be the nost appropriate.

Certainly the safety of the procedure is
out st andi ng, 100 percent, or as close to 100 percent
survival as any surgical procedure can be, and conplication
rates are also quite small. The group from Col unbus, Oni o,
presented in 1994 their results. | think that the
conplications are low. Most inportantly fromthe study, the
risk of residual defect was also low. It was about 7
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percent, which goes along with other purported studies
between 2 and 8 percent.

Finally, their length of stay was |lower, and this
represents sonmething that we're seeing across the country.
Lengths of stay for atrial septal defect closures are really
decreasing. Their nost current |length of stay is reported
about four days.

The ot her study, Galal from Saudi Arabia, reported
anot her group of patients equally as effective at closing
atrial septal defects, but they reported that only about 20
percent of the patients got out of the hospital w thout a
significant conplication

So | think that the surgical results are not quite
as clear-cut as sone of themmy seem The differences in
these two data don't nean that the group in Col unbus does
better work than the other group. It just neans that we
can't conpare these apples and oranges.

[Slide.]

The ASD occl uder devices are really actually quite
effective and quite safe. |I'mnot going to sit here and put
down t he occl uder devices, but they do have sonething that
is quite concerning: the 36 percent inconplete closure
defect. And | agree with sone of the panel nenbers
comments that | don't think we can have two different
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standards as far as closure of defects. Certainly as a
surgeon, if |I have a residual atrial septal defect after a
closure, that is an unacceptable result. And I think that
probably we shoul d hold the sane standard towards any device
closure as well.

[Slide.]

Sone of the conplications of occlusion devices:
They actually are quite small, but nobst recently, the group
in Saudi Arabia, in R yadh, had six devices, and three out
of the six had to be retrieved surgically because of
inability to retrieve with transcatheter devices and
enbolization. This is a difficult problem and | think
there's a ot of reasons for failure of this. And certainly
in some of the better groups--or in sonme of the better
results, these conplications are decreasing.

[Slide.]

As Dr. Newburger nentioned, there are a | ot of
m sconceptions concerning surgery. Surgical sternotom es
and smal| thoracotom es are not disfiguring incisions, as
sone may portray themto be. The incisions that we use now
are quite small. They are cosnetically better, although
they are still scars and they are still incisions. And we
as surgeons are trying to becone nore cosnetically aware and
nore aware of pain managenent.
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The long-termnorbidity is sonmething that we just
don't see with these incisions. Prolonged hospital stays
are very uncommon. The average hospital stay for an ASD
closure is nowtwo to three days. Sone groups are even
going to sane-day surgery. The group in Lonma Linda nowis
di scharging atrial septal defect closures on the sane day.
Whet her that's right or wong, it's certainly a difference
fromhistorical controls. And neurologic outcone from
cardi opul nonary bypass is an extrenely rare event.

[Slide.]

"1l talk alittle bit about sonme of the
advant ages of prospective random zed trials. | think in the
nodern era of random zed trials, which began in about 1950
with streptomycin and TB, sone of these trials have been
constantly refined since then until their current state
today. Certainly nedicine is replete with exanpl es of
t herapi es that were supported but were not scientifically
founded. And wi thout random zed trials, it would be very
difficult to repeal the opinions of sonme very well neaning
physi ci ans concerni ng sonme of these therapies.

Random zati on produces treatnment and contro
groups that are evenly balanced. They are able to pull in
not only known vari abl es, but al so unknown vari abl es t hat
one cannot control for. The effects of treatnent cannot
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easily be extracted fromvariations in practice patterns
wi t hout random zed trials.

Mul ticenter studies would help to elimnate
differences in practice patterns. The way | close an atri al
septal defect is certainly going to be different than the
way sonebody el se closes it down the street. The incision
may be different. Milticenter studies wth appropriate
criteria could help elimnate sone of those differences.

Chance and bias can result in selection of
patients that are certainly not representative for each
group, and certainly if you use historical controls--ten
years ago we closed atrial septal defects when children were
ol der. They had worse RV dysfunction, perhaps a bigger
atrium nore prone to arrhythmas. The results in that
group may certainly be different than the children we cl ose
at two years of age.

Eugene Pasam (ph) in the New Engl and Journal of
Medicine in 1991 wote, "The scientific inportance of
random zed controlled trials is in safeguarding current and
future patients fromour therapeutic passions.” And | think
this is a real inportant statenent.

[Slide.]

There are many di sadvant ages to non-random zed
studies. The study of historical controlled trials involved
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sel ecting patient groups and matching themfor variables
that you can think of, but you can't think of all the
variables. Strategy has inportant limtations. You can't
control for a |arge nunber of variables, and that would
require a prohibitively large sanple size. Sone of the
topics that Dr. Newburger nentioned with the differences in
outcones and the differences in patient populations, it
woul d take a large sanple size to control for those
conpoundi ng vari abl es.

Type 1 errors, or the possibility of accepting a
hypot hesis that may or may not--that may not be true are
relatively common with historical controlled trials.

[Slide.]

One exanple of this, |'ve taken a couple different
studies fromthe literature concerning patent foranmen oval es

with strokes and TIAs. Dr. Bridges in CGrculation in 1992

have reported on 34 patients that she placed the device in,
a group she placed the device in for patent foranmen oval e.
Si x out of those 34 has residual inter-atrial shunts, albeit
they were quite small. Four out of 34 had recurrent TIAs.
None of them had docunented strokes, however.

Now, if | were to conpare that wi th another group
of patients who were treated surgically but not random zed
and they were followed for two years, 2 out of 30 patients
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had residual shunt; there was no post-operative strokes or
Tl As; and these were neasured by synptons or MR

Now, if I were to look at this in a non-random zed
fashion, there would be no question. But we all know that
we can't do that and that we need to have a random zed
prospective study to really tell the difference, especially
in this group.

[Slide.]

So, despite the perceived ethical dilemmas and the
difficulties in recruiting patients for such studies, the
random zed prospective study is still the optinmal nethod for
eval uating devices and therapies. Sone critics have charged
t hat random zed studies violate the physician's therapeutic
obligation to the patient. |If a patient gets sent for a
device, then that patient should get a device and shoul d not
go in the study. | don't think that that's really valid
since one therapy has definitely not been proven to be
better than the other. So that does not violate the
physi ci an t herapeutic obligation.

Before we rel ease these kinds of devices for
general use, the therapeutic benefit nust be very well
docunent ed, because as we know fromthe past, therapies and
devices may be driven froma |less than scientifically sound
manner, and we nust protect the public fromsone of the
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m si nformati on and unsubstanti ated cl ai ns.

[Slide.]

VWhat should be included in a study. | think that
any study, obviously, has to include norbidity and,
obviously, nortality. Inportantly, |I think that a year is
probably a good tinme to assess endpoints. Six weeks or a
month is al so a good endpoi nt.

| think that we don't know what the |ong-term
outcone of a residual shunt is, and I'mnot sure that even a
year is going to tell us that. Things |ike cost and | ength
of stay are probably not appropriate for this particular
di scussion, although they should be evaluated, as they are
certainly different fromany of our historical controls.

[Slide.]

So, in summary, surgical ASD and PDA repair are
very safe. W have continued to inprove the surgical care,
i nci sions, and reduced hospital stay and costs. Any other
devi ce or any other therapy nust be nmeasured against this
gold standard. There is no conparison to historical
controls. Certainly a non-random zed concurrent study woul d
all ow sonme conparison, but |I think it would be extrenely
difficult to conpare between centers and conpare--and it
woul d take a huge nunber of patients, probably,
statistically to do this.
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|'"d like to thank the panel for the opportunity to
speak at this forum

DR. CURTIS: You were tal king about efficacy
before. You nentioned a study that had about a one-third
residual shunt. | think it was ASD repair. |Is that really
a problen? |If you could do a catheter procedure with
patients and two-thirds of the tinme you could get a good
result with no residual shunt and you were left with a
resi dual shunt, you can still operate on that kind of
patient, is that really a problen? As conpared to surgery,
where no matter how you--l1'mnot going to say it; | was
going to say "no matter how you cut it." No matter how you
look at it, it is a major invasive procedure. And if you
have a residual shunt after surgery, that is a problem
because you don't want to have to go back in and reoperate
on sonebody.

Is it the same thing if you do a catheter
procedure that doesn't get you an optimal result and then
you go ahead and do one tine the najor procedure?

DR. JAGGERS: | think it's inmportant, | think we
have to really docunent the potential additive conplication
risk with both a transcatheter device and the surgery. |
don't think we know whether or not--although it's been
successfully done, surgery after a device placenent has been
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done safely and does not appear to have any additive
detrinmental effect, we don't know that for sure. That's why
it's inmportant, | think, to conpare random zed studies and

| ook at the crossover rate, | ook at that group separately,
and see if there is any additional risk.

| think the only way to do that is to actually
conpare a random zed group

DR. CURTIS: Go ahead.

DR. RINGEL: A comment and a question. The
comment is just a bit of irony. You're using a new or a
nmodi fication of a surgical technique to close ASDs, and |'m
going to guess you didn't random ze patients to do that.

The question is: Wat would be the problemwth
concurrent non-random zed surgical trials where you get the
opportunity of speaking to parents, patients, describe your
technique, and if they want to go with you, fine; if they
want to go with a device closure, they go with a device
closure? You're nore likely to get sonme equity in the
patients and al so the patients feel that they have sone
input into the decisionmaking rather than a toss of the dice
or what ever

DR. JAGGERS: And that goes back to the basics of
random zation. |If a patient cones to ne and wants to have a
device closure--after | talk to himand he wants to have a
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device closure, he gets a device closure, is he going to do
better with device closure? |Is he going to get better
faster and that sort of thing versus surgery? | don't know.

If a patient cones to nme and wants surgery--now,
this is | ooking at non-concrete variables |ike--not |ooking
at the closure device or survival, say. But if you | ook at
other things like how quick is he going to get back to work
or, you know, how long is he going to stay in the hospital,
if he comes to nme and wants surgery and | tell himyou can
have surgery and we'll get you out of here in three days,
he's going to do better.

Now, is that the question you're trying to ask, or
is that--

DR. RINGEL: Well, for the FDA, we're interested
in safety and efficacy, so tine out of work and
psychol ogi cal aspects are not what we're | ooking for, but
the opportunity for the patient to participate in the
deci si onmaki ng process or to use other centers that are
doing the surgical technique that you' re describing nakes it
easier to accunulate nunbers in a quick way so that if these
devices are proven to be efficacious, they can get out to
the public nore quickly.

DR. JAGGERS: The only disadvantage that | see to
that is that there is potential difficulty with controlling
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for specific variables. But that would be clearly the
second choice as far as studies, random zed control versus
t his.

| think that that has sone validity, and | don't
want to discount that, and that may be the nost practical
way to do it. | think in the best of all situations, when
you're dealing with sonething that has straightforward
out cones and very accepted outcone wth surgery, then
random zed clinical trial is probably the best thing.

DR, RINGEL: Well, while | would say that it is
great that you can reduce the scar and make it nore
cosnetically acceptable, ny cooment at the begi nning was
meant to indicate that we do not know that that technique is
saf e and effi caci ous.

DR. JAGGERS:. Absolutely. That's--

DR. RINGEL: So it may be perfect timng to do
this study, but renmenber that if you' re saying that that's
the gold standard, it isn't. The gold standard woul d be
then the traditional technique for the surgery.

DR. JAGGERS: That's true. | nean, | cannot say
that by doing a small incision I'mnot increasing risk.
Certainly limted studies that we know about, it doesn't.
But that's why it's inportant also to look at nultiple
centers and nultiple different ways to look at it and see if
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there's any specific difference in doing it. That would be
an inportant part of that study.

DR. CURTIS: Go ahead.

DR. EDMUNDS: Dr. Jaggers, if we just concentrate
on the serious adverse events, stroke wth residual and
death, would you estimate the power, a power cal cul ation for
defining a difference between device and surgery for closure
of atrial septal defect? What do you think the "n" would be
in order to show -

DR. JAGGERS: The rates are so small that the "n"
woul d be very high

DR. EDMUNDS: In the thousands?

DR JAGEERS: | would think it would probably be
near thousands, yes; 1 percent risk of stroke, the "n" would
be extrenely high

DR. EDMUNDS: |If we added residual defect, we can
get the "n" down considerably.

DR. JAGGERS: The "n" could be extrenely snal
with residual effect. Now, whether that's a fair estimte
of success, | don't know.

DR. EDMUNDS: That's another question. Then if we
say residual defect with greater than 1.5 to 1 shunt--

DR. JAGGERS: That's even snaller. | nean, |
don't know-the problem | have is what is defined as
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efficacious. | nean, 1.5 to 1 or |less shunt wth the device
closure, is that what we should ook for? O should we | ook
for conplete closure?

DR. EDMUNDS: Well, Dr. Newburger offered it for
us to shoot at.

DR. CURTIS: GCkay. Thank you very nuch.

Bef ore we nove on to the sponsor presentations,
we'd like to go around the room and introduce everybody, if
you could tell your nanme and your institution and what you
do. I'mAnne Curtis. |'ma professor of nedicine at the
University of Florida and director of Cinical Cardiac
El ect rophysi ol ogy there.

DR. HOPKINS: Dr. Richard Hopkins. |'mchief of
cardi ac surgery at Brown University. |1'mboth a pediatric
and adult cardiac surgeon.

DR. BRINKER: Jeff Brinker, professor of medicine
and radi ol ogy, Johns Hopki ns.

DR. BAILEY: Kent Bailey, Mayo dinic,
bi ostatistics specializing in cardiostatistics.

DR. VETROVEC. (George Vetrovec, chairman of the
Di vision of Cardiology at Medical College of Virginia
Hospital's Virgi nia Comonweal th University in R chnond

DR. EDMUNDS: |'m Hank Edmunds, professor of
cardi ac-thoracic surgery at the University of Pennsyl vani a.
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DR. SI MMONS: Tony Si mmons, Wake Forest University

Medi cal School. 1'ma cardiologist, electrophysiologist.

MR JARVIS: Gary Jarvis. |'mthe industry
representative to the panel.

DR. SAPIRSTEIN. My nane is WIf Sapirstein. [|I'm
the associate director of this division, and I'msitting in
for Dr. Callahan, who had a commtnent he couldn't escape.
Hi s daughter's getting marri ed.

DR. GOORAY: |'m David Gooray, an adult
cardi ol ogi st in Washi ngton associ ated with Howard
University. |'mthe consuner rep

DR. RINGEL: Richard Ringel. 1'mthe director of
the pediatric cath lab at the University of Maryland in
Bal ti nore.

DR. VEEI NTRAUB: Ronald Weintraub. |'ma cardiac
surgeon at Beth |srael Deaconess Medical Center, Harvard, in
Bost on.

DR. CRITTENDON: M chael Crittendon. [I'ma
cardi ac surgeon at the West Roxbury VA in Massachusetts and
Harvard University.

DR. ZAHKA: Ken Zahka. 1'mthe director of
pedi atric cardi ol ogy at Rai nbow Babies' and Children's
Hospital, Case Western Reserve University, in Cevel and.

Dr. STUHLMULLER: ['m John Stuhlmuller. 1'ma
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cardi ol ogist wth the Food and Drug Adm ni stration and

Executive Secretary for the panel.

DR. CURTIS: GCkay. The next order of business is
t he sponsor presentations, and the first one will be by Dr.
John Moore, Children's Hospital in San D ego, California.

DR. MOORE: Thank you, Dr. Curtis.

DR. CURTIS: Excuse ne. Each speaker who steps to
the m crophone needs to tell us your financial affiliation
wi th the conpanies or the products that are invol ved.

DR. MOORE: Thank you, nenbers of the panel,
| adi es and gentl enen.

[Slide.]

|'"'mthe sponsor for the U S. clinical trials of
t he Duct-CQcclud device. | receive no direct financial
backing fromthem sinply subsidization to cone to neetings
and to run the trial itself. W have four centers now which
are approved for a Phase | study in the United States. Mbst
of these centers are in Southern California.

DR. CURTIS: And that neans they paid for your
travel here?

DR. MOORE: They paid for ny travel here, yes.

| amgrateful for the invitation to speak on
behal f of the Duct-Qcclud device about issues involved in
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clinical trials for percutaneous occlusion of patent ductus
arteriosus. One thing | would Iike the panel to consider
right at the outset--and | have not detected it in either of
t he speakers to date--is to consider PDA, ASD, and PFO
separately. | think the issues in each of these |lesions are
actually quite different, and | don't think it serves the
devices or the lesions or the patients well to consider them
as sort of a batched group.

Let me just give you a little background on duct us
to clarify what |1'mtal king about.

[Slide.]

First of all, a ductus is the persistence of a
fetal connection between the pul nonary artery and the aorta.
This is a structure which all people have and which normally
cl oses by constriction, thronbosis, et cetera, after birth.

Ductuses are different fromseptal defects or
fossa ovales. These are extra-cardiac. They are downstream
fromsignificant circulations |ike the coronary circulation
and the cerebral circulation. These are vessels, not
defects per se.

[Slide.]

This introduces a lot of differences in terns of
transcatheter therapy. First of all, ductuses cone in a
vari ety of types, sizes, and shapes, if you will. The size
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of the ductus determ nes the flow characteristics, and they
have been classified as trivial, small, noderate, or |arge.

And the clinical differences in these different
types of ductuses are really rather dramatic. Let nme wal k
you through a series of slides. This is a trivial ductus.
As you can see, it's tiny, it's probably not audible, and it
has a non-significant henmodynam c shunt. This ductus is
believed to possibly cause an increased risk for SBE

[Slide.]

This is a nore typical small to noderate size
ductus. It is audible. The shunt may be in the range of
1.5. It may be slightly smaller; it may be slightly
greater. So, in a sense, this nmay be henpdynam cal |y
significant, or it may not be.

[Slide.]

This is a large ductus. This is definitely
hemodynam cally significant. It wll cause pul nonary
vascul ar disease in the patient. Mny devices are probably
not applicable to close this ductus. And what |1'd like to
point out, then, is that there are a variety of ductuses.
Ductuses altogether are different from septal defects.

[Slide.]

And there are two basic reasons to cl ose ductuses.
The first is henmodynam c, and certainly |arge ductuses,
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noder ate ones, and sone that are called small probably have
henmodynam ¢ reasons for closure. This is independent from
the second reason that is so wdely touted and that | think
peopl e are very preoccupied with, and that is to prevent
endocarditis. What is the risk of an unoperated patent
ductus arteriosus in terns of endocarditis? | truly don't
know. |It's probably fairly small. The nunber you see on
the screen is one of themthat appears in the literature.
But probably all ductuses, including trivial ones, cause an
i ncreased risk of endocarditis in the patient.

[Slide.]

Now, the situation with ductuses is further
conplicated by the fact that there are several w dely
avai |l abl e--repeat, widely available--treatnment nodalities
for ductus arteriosus. These include nothing at all or
medi cal treatment, if you wll.

Anti biotic prophylaxis: this is probably,
al though this hasn't been proven either, sufficient for
trivial ductuses and sone small ductuses to prevent
endocarditis. This is certainly sonmething that is avail able
widely in the population and that is often recommended and
chosen by patients.

Secondly, surgery. In surgery, I'd like to point
out that the nethodol ogy for thoracotony, et cetera, has not
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benefited fromrecent advances in cardi opul nobnary bypass, et
cetera. So that a lot of the things that have been said
about surgery don't apply to ductus closure. | think that's
i nportant when you consider what the, quote, "gold standard"
isin this situation.

But there are also two widely avail able fornms of
surgery that are used, and | think these are used
approxi mately equally around the country. | don't think we
can choose one as the gold standard over the other.
Certainly sonme institutions routinely |ligate ductuses,
virtually all ductuses, and others routinely divide
virtually all ductuses.

And, finally, sonmething that is maybe difficult
for the panel to deal with head on, there is a wdely
avai lable and widely utilized and in our literature called
standard treatnent off-|abel use of an existing device, the
gianturco coil for ductus closure. | think it is pointless
and actually relatively absurd for the panel to ignore this
fact. This is the standard treatnent for trivial, small,
and noderate ductuses at nost institutions that have
interventional cardiology in the United States and worl dw de
t oday.

[Slide.]

The Duct-Cccl ud devi ce has advant ages over the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

53

ot her off-I|abel device for percutaneous closure of ductus.
Those advantages are in the area of control and specific
design, and that's the effort that we're--that's the reason
why we're bothering to do this study, is because we believe
that we have a better device than the off-|abel device that
is in wde use.

We have conplete control over this device. The
devi ce has been specifically designed to close ductus in
terms of howit is configured and the material it is nade
out of, et cetera. And, of course, it is |less invasive than
t he surgical options.

[Slide.]

This is what the device looks like. It's a
stainless steel coil with an hourglass configuration.

[Slide.]

And this is a ductus in which the device is being
depl oyed. One of the advantages is we can hold on to the
ductus. We can hold on to the device until we are
confortable of its position--and we are in this particular
i nstance--and we can prove that the ductus is closed or
nearly closed before we | et go of the device.

[Slide.]

And then the device fits in the ductus very
ni cely, nmuch better than the coil devices, and | won't show
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you t hat.

[Slide.]

Now, the control issues in PDA trials need to be
consi dered separately fromthe control issues in ASD and PFO
trials. They're entirely different. First of al, the fact
that there are nultiple avail able treatnent nodalities neans
that the patients have nultiple options. They can choose
surgery. They can choose to wait. They can choose a
gianturco coil. And | think for all practical purposes--and
this is purely on a feasibility basis, because |I woul d agree
with all of the things that have been said about random zed
controlled trials, that, prospective, | think they're
better. But |I think on a feasibility basis, this is not
possible to do today in this country. It is sinply not
possible. Patients will not enter thenselves into a
random zed trial because they will not accept surgical
t her apy.

Now, prospective trials which are not random zed |
think is another issue and is one that the panel is being
asked to consider. But | think this is also a difficult
issue in the case of ductus, because there is nore than one
surgical option. Both of these options are credible and in
wi de use, and these tend to be used by different
institutions or different surgeons. They tend to rely on
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one or the other.

Then, in addition to this, there is a w despread
use of the off-label device. Should that be considered the
standard agai nst which the Duct-Ccclud is conpared.

| think that these issues, the fact that there are
mul ti ple standards, if you will, or nultiple practices in
the community al so makes a non-random zed controlled trial
very difficult and possibly neaningless in the case of
ductus arteriosus.

[Slide.]

Now, the use of historical data | think is the way
to go with ductus. And | would suggest that the contro
popul ati on be considered surgically treated patients, that
hi storical controls be used because surgery has been the
predom nant treatnment for nearly five decades, and there is
pl enty of surgical data that is published and available to
use. Surgical population or the control group should
consi st of both ligated and surgically divided patients,
because, after all, this is the practice in the community.
And if we look in the literature, particularly in sonme
reviews such as the Mavroudis article published in Annals of
1994, there are good summaries of nuch patient data that
could be utilized as historical controls.

[Slide.]
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Safety neasures for PDA trials need to consider,
of course, nortality, norbidity--and here | would agree with
Dr. Newburger that we need to have sort of mmjor
conplications and relatively mnor conplications, because
we're going to have an appl es-and-oranges problemw th
surgery and transcat heter treatnent here--and | believe that
nortality/norbidity rates should be | ower than historica
surgical controls. Wat |I'mtalking about essentially is O
percent nortality for transcatheter closure of ductus and a
3 to 6 percent conplication rate which shoul d be
predom nantly the mnor conplications. | think that those
nunbers are in the literature, and those are fair standards
to use. | don't think we need to enroll patients in a
prospective study to redi scover those nunbers.

[Slide.]

As far as efficacy goes, if you look in the
Mavroudis article, for exanple, he sumrarizes the
experience, the published experience in 2,600 patients who
were ligated and 2,200 patients that were divided. And |
thi nk just those two nunbers show you that the practice
historically and in the community today is approxi mately
even, division and ligation. The residual rate quoted in
his article, which was determ ned by exam nation, was 3.8
percent in the ligated patients, in aggregate, and, of
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course, 0 in the divided patients.

There are certainly smaller studies, which I think
many of the panel nenbers are famliar wth and have
reviewed, that show a higher than 3.8 leak rate in certain
popul ations, small popul ations of surgically |igated
patients. So | believe that a reasonabl e expected residual
rate in the surgical historical control popul ation should be
sonmething on the order of 2 to 3 percent. | think that's
fair to say in the population as a whol e.

[Slide.]

Now, efficacy nmeasures for PDA trials need to
consider, first of all, that in the case of the Duct-CQcclud
devi ce, or any PDA-type device, that we are preselecting the
patients, that only patients who are non-neonates and who
have ductuses classified as trivial to noderate in size
woul d be candi dates for the study. And | think the first
thing that needs to be considered in efficacy is how often,
when a patient is selected, can there be successful
pl acenment of a device during a catheterization. And | think
here we have to acknow edge the fact that sonetines
selection is in error. Sonetinmes the ductus may be too
| arge for the device and, hence, the device was not placed,
or it may be too trivial and it's because it was so tiny the
devi ce could not be placed in the ductus. And so we need to
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have a smal | percentage--I would suggest 1 or 2 percent--of
unsuccessful treatnments because the patients were not
sel ect ed adequately.

Secondly, | would suggest efficacy be divided in
the case of ductus between the trivial and small ductus in
whi ch we woul d expect a nuch hi gher success rate, and
remenber, these ductuses are only being closed to prevent
SBE prophylaxis. And so we're | ooking for 100 percent
closure. | agree with that. And I think the efficacy
measures here should be in the range of 98 to 99 percent
conpl ete closure by one year, and there should al so be an
armof the protocol allowng us to performa second
procedure, placenent of a second device, in a small nunber
of the patients, the 1 to 2 percent that don't secure the
100 percent closure rate after six nonths. The goal of
t hese patients, then, should be 100 percent closure to
prevent SBE

[Slide.]

In patients that have noderate size ductuses,
there are actually two goals here: One is elimnation of
t he hemodynam cally inportant shunt; we should have a high
expectation that this occur in the 98 to 99 percent range.
And, secondly, elimnation of the trivial shunt through the
device; this wll probably be a little bit lower with
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pl acenent of one device, and | think it's fair here to give
alittle bit nore latitude, 94 to 95 percent by one year,
and then an arm of the protocol again allow ng placenent of
a second device in that 5 to 6 percent to secure 100 percent
cl osure.

| think these recommendati ons are consistent with
the fact that surgical residual rate can be expected to be
inthe 2 to 3 percent range. | think in aggregate, if we
add the noderate to the small, then trivial ductuses, our
overall residual rate is going to be in the 2 to 3 percent

range if we consider the entire popul ation.

[ Slide.]
Now, tim ng of assessnents, | would agree with
statenents that have been made. | think that safety needs

to be nonitored up to 12 nonths and efficacy needs to be
| ooked at at 6 and probably 12 nonths. These seemto be
good benchmarks, and I would agree with the comments that
were nmade earlier

Thank you.

DR. CURTIS: Does anyone have any questions at
this time?

DR. BRI NKER: The second procedure at 6 nonths for
both the very small and the nmaybe slightly larger are
presumabl y devi ce procedures.
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DR. MOORE: Yes.

DR. BRINKER: And can you renove this device
safely after 6 nonths, or are you thinking about putting in
a different device like a coil?

DR. MOORE: Yes. No, | would be thinking about
putting in a second device of the sane type.

DR. BRI NKER: Second device of the sane type.

DR. MOORE: The Duct-COccl ud devi ce.

DR. BRINKER: \What experience is there in that,
two of these--

DR. MOORE: Well, none in the United States.
There is experience in doing that in a European study that
has enrol |l ed approxi mately 500 patients.

DR. BRI NKER: What was the necessity of doing--

DR. MOORE: A residual leak rate.

DR. BRINKER: No, percentage-w se.

DR. MOORE: There were 20 pl acenents of second
devices, and it was to close residual |eaks, was the
i ndi cati on.

DR. BRI NKER: Twenty out of 5007

DR. MOORE: O 500, yes.

DR. BRINKER: The only other question | have, you
said that the incidence of endocarditis pretty well--you
gave a nunber, 3 per 1,000 patient years. An average person
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with a PDA lives 70 years. |Is that 3 out of 15 risk of
endocarditis?

DR. MOORE: Over a lifetine.

DR BRINKER So that's not so low, is it?

DR MOORE: No, it's not low It's only |ow day
to day, but certainly if you have a PDA for your--

DR. BRINKER: Well, people usually live a whole
life.

DR. MOORE: --for your whole life, you probably
i ncur significant risk.

DR. BRINKER: Ckay. Thanks.

DR. CRITTENDON. You were tal king about a gold
standard of surgical care and thoracotony is part and parce
of doing a PDA closure, but there are sonme patients who are
getting video-assisted PDA closure. Do you have any
experience about that, know anything about that? O maybe
Dr. Jaggers could comment on that. | don't do that, but I'm
curious to know what the experience is of maybe a surgeon
who does it or whether you considered that.

DR. MOORE: Well, | personally have no experience,
but I would submt that that procedure needs to be subjected
to random zed clinical study if we're going to hold the
devices to the sane pattern.

DR. ZAHKA: John, you defined trivial, small

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

62

nmoderate. In your mind, is trivial the sanme as silent
duct us?

DR. MOORE: Yes.

DR. ZAHKA: And do you believe that those children
as well are at higher risk for bacterial endocarditis?

DR MOORE: | think that's unknown. | put a
question mark on ny slide, but I think certainly that there
are sonme nmenbers of the pediatric cardiol ogy conmunity who
believe that that puts the patient at risk and others who
don't. | don't think that there's good data there.

DR. ZAHKA: And woul d you anticipate that the
particul ar device you're discussing would be applicable to
the child with a trivial or silent ductus?

DR. MOORE: It can be used in those patients.

Whet her it needs to be is another question.

DR. ZAHKA: And ny final question is: Do you have
any reason to believe, by the design of this device, that it
woul d have a significant risk of left pulnonary artery

stenosis? And if so, what patient popul ations m ght that be

in?

DR. MOORE: This device--1 only showed you one
size; actually, in your handout, you'll see there are
several sizes, sone of which are quite small--has been

constructed so that it will not protrude significantly into
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the aorta nor into the left pulnonary artery. And | think
t hose are design considerations that make this device
preferable to the gianturco coil.

DR CURTIS: It sounds to ne like if it's up in
the air howinportant it is to close a trivial PDA that
that woul d be a patient group that would be very appropriate
for a random zed trial, and not necessarily as opposed to
surgery but as opposed to no interventional treatnent.

DR. MOORE: | woul d agree.

DR. BAILEY: | think |I heard you sayi ng that
you' re basically proposing an absolute standard here for
effi cacy as opposed to a conparative one, which is sort of
the traditional one. But the criteria you nentioned seemto
be basically equality with surgery as the gold standard. |Is
that true? 1s that the goal of the strategy, or is that
actually a criterion by which you woul d defi ne
acceptability?

DR MOORE: Well, in terns of the safety, | think
that what |I'm proposing is absolute equity or better by
device closure. In terns of the efficacy, what |'m
suggesting is that we | ook at historical controls of PDA
cl osures that have been published, the worst kind, if you
will, and consider both the divided and the |igated group,
and conme up with the nunber such as that we can agree upon--
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t he nunber that Mavroudis puts forth is sonmething on the
order of 3.8 percent residual leak rate in |igated patients-
-and basically hold the PDA device population to that nunber
or statistically equival ent nunber.

DR. EDMUNDS: There was a paper at the Anmerican
Associ ation of Thoracic Surgery two years ago about vi deo-
assi sted ductus closure fromEurope, and | think that they
had one henorrhage necessitating energency thoracotony out
of sonmething |like 140 or 160 patients. Oherw se, they just
clipped the ductus, and | think the other things,
conplications, were relatively trivial. | nean recurrent
nerve and so on.

|'"d like to ask you what nortality and what
henorrhage rate necessitating surgery you would tolerate
before you would say this is not as good as surgery.

DR. MOORE: First of all, the nortality rate |
t hi nk should be essentially zero. The henorrhage rate al so
shoul d be- -

DR. EDMUNDS: Be careful not to segue ne. Wat
woul d you accept ?

DR. MOORE: Well, | would accept 1 in 40,
certainly, anytinme. |[|'d be happy to use that nunber.

DR EDMUNDS: One in 40--

DR MOORE: One in 140, sir. |'d be happy to use
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t hat nunber as a conparative standard for nortality or
henmorrhage. | think that the devices can easily neet that
st andar d.

DR HOPKINS: 1'd like a foll owup question on
your sub-routine of the secondary procedure on a patient.

G ven the necessity for an outcone of conplete closure, are
you aware of any data that shows that a secondary cath-based
procedure following a residual |eak follow ng surgery has a
hi gher conplication nortality rate than a secondary cath
procedure after a primary cath-based procedure? Do you
under stand t he question?

DR MOORE: |Is that a cath procedure after
surgery?

DR. HOPKINS: In other words, you showed data that
showed that the efficacy of primary surgery done by ligation
was essentially the sane with about a 2 percent residual
leak rate as with a primary cath procedure. That group of
patients could enter the sane sub-routine as your primary
failure patients in an interventional -based primary
procedure. |Is there increased risk in placing a device in a
ductus which has been inadequately |ligated as opposed to one
in which a previous device has been pl aced?

DR. MOORE: No, sir. |In fact, many of the
patients that are in the series of gianturco coils are post-
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surgi cal residual |eaks.

DR. HOPKINS: So the sub-routine is equival ent.

DR. MOORE: Yes.

DR. RINGEL: | didn't really want to make a
coment, but | guess as long as we're being as forthright as
possi bl e, you're going to have to include sonethi ng about
radi ation, which is sonething the surgical patients are not

exposed to, and sone neasure of acceptable radiation

exposure if--1 don't know how long it takes you to do a
Duct-Ccclud. A gianturco coil, you know, takes, whatever,
8, 10 mnutes of radiation. | don't know what Duct-CQccl ud

takes. And then if you have to do it twice, you' re going to
have to i nclude some neasure of radiation
DR MOORE: |'d be happy to do that.

DR. CURTIS: Thank you.

The next presentation is actually a conbi ned
presentation by Nitinol Medical Technol ogies, M crovena
Cor poration, and AGA Medi cal Corporation, and they are
represented by Dr. Charles Mullins, Dr. Anirban Banerj ee,
and Dr. Ziyad Hjazi.

DR. H JAZI: Good afternoon. M nane is Ziyad
Hjazi. | would like, first, Dr. Curtis, if you don't m nd,
to talk about the PDA to follow up so that--
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DR. CURTIS: You need to clarify your financial--

DR HIJAZI: Yes, | will. Just to get it out of
the way, and then we will proceed to the ASD closure. | am
the chief of pediatric cardiology at the Hospital for
Chil dren at New Engl and Medi cal Center in Boston, and | have
no financial obligation to disclose with AGA aside fromthey
paid ny trip com ng here.

[Slide.]

This afternoon | would Iike to share with you
about a new device that has been already submtted to the
FDA as a pre-I1DE protocol. As Dr. More has nentioned, for
the patent ductus arteriosus, clearly our patients, they
have many options available to them and | would agree with
hi m not to have patients with PDA summed with the patients
wi th ASD or PFO because of the reasons that he nentioned.

[Slide.]

As we all know, managenent of PDA nowadays can be
done by both surgical closure or the catheter closure.

[Slide.]

The surgical closure, we are all aware of the
hi story, the technique, and the approach that is being used
nowadays, mainly the thoracotony and the VATS, which is the
vi deoscopi c- assi sted thoracoscopi ¢ surgery.

[Slide.]
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The results have been outstanding with a very | ow
nortality rate, less than 1 percent, and in many series, the
series that was published by Mavroudis was 0 percent.
However, we should not forget the norbidity of surgery,
whether it is the traditional approach or the VATS approach,
from bl eedi ng, chyl othorax, vocal cord paralysis, in those
patients who undergo the ligation and division of the
ductus, as well as the residual shunt which varies, as |
mentioned, fromO in those patients who had their ductus
ligated and divided, up to 23 percent in smaller series in
t hose patients who had the ligation al ong.

[Slide.]

And, of course, there are other devices that are
of f-1abel use, as Dr. Moore nentioned; however, they have
been used nowadays. Non-FDA-approved devi ces, the Rashki nd,
the button, the plug, we are not going to talk about them

[Slide.]

However, the off-label use, the gianturco coils
and the GGVOD, the gianturco-grifka (?) vascul ar occl usive
devi ce, these two devices are being used across the United
States as well as worldwi de to cl ose nost patients with
pat ent ductus arteriosus.

[Slide.]

Let me just talk briefly about the coil closure.
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In 1995, there was a registry of coil patients which was
established at the University of Mchigan, and within four
mont hs, we col |l ected 535 procedures from 38 centers, and the
patients' ages were anywhere from 15 days up to 71 years.
The PDA was noderate in size wwth a nmedian of 2 mm

However, we had also |larger PDAs, up to 7 nm

In that registry, the conplete closure rate at the
end of the procedure was 75 percent; 20 percent of the
patients had residual shunt, and 5 percent failed the
procedure. And when | say failed, a coil could not be
i npl anted, so the procedure was termnated. And in those
535 procedures, there were 64 enbolization rate. Cbviously,
in the myjority of them the coils were retrieved in the
cath | ab, and the ductus was either closed or |eft alone.

[Slide.]

These are just sone slides to denonstrate to you
the multiple coil technique. This is obviously a |arge
ductus, and this is a small child, 5.7 mm wth a baby with
pul monary hypertension, failure to thrive.

[Slide.]

And this ductus was conpletely closed using 6
gianturco coils. So we can do the procedure in any ductus
froml mup to 7 mwi thout a problem But, of course, it
takes a longer tine, and the enbolization rate is higher.
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[Slide.]

The second device which is also off-I|abel use--
however, it is being used for closure of the ductus--is the
grifka bag. In a recent abstract presented this March at
the ACC, 15 PDAs were reported on, and these are the
patients' ages, and there was 100 percent conplete closure
rate of the ductus.

[Slide.]

So, clearly, our patients, they have an option.
This is an exanple of an angiogramin a patient that we had
with a large ductus. W crossed the ductus with a catheter.
We placed the grifka bag as you see here.

[Slide.]

And then we perforned the angiogramw th conplete
cl osure of the ductus. The procedure was short. The
patient left on the sane day w t hout any i ncision.

[Slide.]

The purpose of ny talk this afternoon is for the
panel nmenbers to consider this device for future registry or
trial, non-random zed, and the reason for that, the options
that are available to our patients, because we will not be
able to random ze agai nst surgery, that's one; second,
because of the superb result that we have been achi eving
with this device outside the United States. This is the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

71

Ampl at zer duct occlude. It is a nushroom shape or cone
shape. It has a retention disk here. And this is where we
Wl screw or attach the device to the cable delivery. So
this is aretrievable, repositionable device. You have
total control of the device until you release it. And
inside the material here, there is a polyester patch to
enhance thronbogenicity and the clotting to cl ose the

duct us.

Thi s device was invented by Kurt Anplatzer at the
University of Mnnesota, and he denonstrated the efficacy
and safety of this device in a canine nodel of a [inaudi ble]
pul nonary graft.

[Slide.]

Now | et me present and share with you our initial
clinical data outside the United States with this device.
Twenty-four patients underwent an attenpt to close their
ductus using the Anpl atzer duct occlude. Their nedi an age
was 3.8, and their nmedi an weight was 15.5 kilogranms. The
mean PDA size was the larger size, at 3.7 mllineter, and
the Q:Qs, if you will believe this, because as you know,
measurenent of Q: @ in patients with ASD or PDA is flawed
with errors, was 2. 2.

[Slide.]

The protocol is very sinple. Routine right and
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| eft heart catheterization. No heparin adm nistration. A
descendi ng angi ogram for the ductal and [inaudi ble] as they
are formed. Then we choose the proper size device to close
the ductus. Then we repeat the angiogramto assess our
results, and these are slides to show you the protocol.
Qobviously, this is a large ductus. Again, thisis a 5.7
mllimeter in an 11-nonth-old baby. This is the [inaudi bl €]
sheat h crossing the ductus, then opening the retention disc.
And prior to the device release, simlar to the duct
occl ude, we perfornmed a descendi ng angi ogram just to assi st
the positioning of the device before we release. Up to this
second, the procedure is totally reversible. If we don't
i ke what we see, we can retract the device inside the
sheath and just start all over.

[Slide.]

Then you perform your angi ogram imediately after
the trace residual shunt at the end, through a form ng
[ phonetic] through the device itself. And wthin a few
m nutes fromthe procedure, there was conplete closure rate.
Thi s baby was brought back for repeat cardiac cath to assi st
his pul nonary artery hypertensi on because this baby had nean
[inaudible] of 46 mllinmeters, and at the one-nonth foll ow
up, there was conplete closure of the ductus, with
normal i zati on of the PA [phonetic] pressure.
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[Slide.]

Thi s di agram summari zes our results. Twenty-four
patients were taken to the cath lab in an attenpt to occl ude
their ductus. One patient, the device was opened in the
correct position, but the prototype which was used in that
patient was 10 mllinmeters in I ength, and obviously, 10
mllimeters in |l ength when we perforned the angiogramin the
aorta, the device was protruding. So before we released the
device, we took the device out, and we inplanted a coil wth
conplete closure. So this patient, we did not inplant the
devi ce.

The other 23 patients, the device was successfully
inplanted. In seven, there was i medi ate conplete closure,
and in four, there was a trace residual shunt at the end,
and two patients with a small shunt. However, within 24
hours fromthe procedure, all 23 patients had conplete
closure, all finished one-nonth foll owup, and all finished
a 3-nonth followup, and as a matter of fact, two of them
finished one-year followup still with conplete closure of
t he duct us.

There were no conplications encountered during or
after the procedure.

[Slide.]

Fl uoroscopy, as Dr. Ringel nentioned--the nedi an
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fluoroscopy was 13.5 mnutes, and this is again to reflect
our | earning curve, because this was our earlier experience
withit, with a range of 6.3 up to 47 mnutes. However, the
inpressive thing is the procedure tine with a nedian of 60
m nutes and again with a range from36 to 185 mnutes for
the | earning curve.

[Slide.]

The followup nowis nore than one year, and so
far, no SBE, no delayed mgration, and no thronbi-enbolic
epi sodes and no wire fracture.

So 100 percent of the patients have conplete
closure within 24 hours of the closure.

[Slide.]

Therefore, we can conclude that this device is at
| east in the short termas effective and safe for closure of
the PDA, simlar if not better than surgical closure.
Therefore, | would Iike to propose to the panel to consider
this device for future study, not in a random zed fashi on,
but sinply to have a registry. However, we have other
options that we can discuss if a registry is not possible.

But given the fact that we have at |east two
option nodalities available to the patients, the cords
[ phonetic] and the [inaudible], it is very hard for us to
random ze agai nst surgical closure at the sanme tine.
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Thank you for your attention.

DR. CURTIS: Thank you.

Wiy don't we just go ahead with the other
speakers, and then we can ask all the questions at the end.

M5. SMTH.  Dr. Stuhlnuller, FDA representatives,
and nenbers of the panel, ny nane is Ann Quinlan Smth, and
| amthe Director of Regulatory Affairs and Quality
Assurance at M crovena Corporation, and | have the privilege
of introducing three physicians who have been chosen to
speak on behalf of an industry consortium consisting of
M crovena Corporation, AGA Medical, and N tinol Medical
Technol ogi es, | ncor por at ed.

These speakers represent nearly 35 nedical centers
participating in device clinical trials as well as patients
who are being treated for atrial septal defects.

The purpose of this presentation is to address the
key aspects of a study design for ASDs. The presenters wll
represent the issues on a broad scale. Details of the study
design for each device will vary from conpany to conpany and
will need to be discussed with their individual FDA
revi ewers

St udy designs for PFO indications will not
specifically be addressed by this group since the conpanies
are not far enough along in their research activities or
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have not gat hered enough information to conment in a
meani ngf ul manner, and separate PDA interests have already
been di scussed.

Qur first speaker is Dr. Charles Miullins, from
Texas Children's Hospital. He will discuss issues of
random zation. Qur second speaker is Dr. Ziyad Hjazi, from
t he New Engl and Medical Center. He will address contro
group and endpoint options. Dr. Anir Banerjee, from
Children's Hospital Medical Center in G ncinnati wll
di scuss use of echocardi ography to assess treatnent success.

We are pleased to have such a distinguished trio
of nedical experts representing our viewpoint, and I wl|
now turn it over to them

DR. MULLINS: Good afternoon. Thank you very
nmuch.

| amDr. Mullins, professor of pediatrics at
Bayl or Col |l ege of Medicine. | have been in the clinical
practice of pediatric cardiology for 34 years, 28 of those
in an academ c position with Bayl or.

| am an investigator with Cardi oSeal device, but |
have no financial ties. | was provided ny air fare and
housi ng here, but no other ties.

If I could have the first slide, please.

[Slide.]
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As nentioned by previous speakers, we would |ike
to focus our attention on the secundum ASD i ndi cations for
this device. W also are in agreenent certainly with Dr.
Newbur ger that probably the PFOis going to require a
random zation and is a conpletely separate issue.

DR. VEEI NTRAUB: Excuse ne. Could we turn the
volunme up on the speakers? | cannot hear very well.

DR. MULLINS: | won't tell you why | am hoarse,
because it mght bias the panel.

[Slide.]

W would like to denonstrate the difficulties of a
random zed study wth these patients. W propose an outline
for what we feel is a scientific, sound study, using
prospective and slight retrospective control elenents. The
exact details of each study will be given by the conpanies
t hensel ves.

[Slide.]

The whol e subject of this panel, | gather, is
random zation, and | tried to |look that up and find out
exactly why we are random zing. Random zation, a
random zed, blinded, controlled study is the gold standard
of a pure scientific experinent. It is necessary to
determ ne the effects of unknown variables in two or nore
arns of the study and to try to elimnate the bias in the
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results.

[SIide.

There are sonme background facts that we would |ike
to present. The mpjority of the patients in the study are
children. They don't get to make the decision. Their
parents make the decision about the type of procedure or
type of repair or whatever they have. This puts a little
extra stress on the parents.

The patients and the parents are often very
sophi sticated about their lesion. They know what an ASD i s,
and al so, they cone in or are referred to us wth an idea of
what type of repair they would Iike.

At the sane time, they are very unsophisticated
about basic scientific studies--that is, it's hard for them
to understand the random zation and putting their child's
surgi cal or device procedure into the hands of pure chance.

We are going to grant that there are probably very
f ew unknowns about the standard surgical procedure for
closure of ASD. It has been perfornmed, and I wll go into
that a little bit later.

The study, of course, cannot be blinded either
prospectively or retrospectively, and there is a smal
nunber of patients available for this study of any type.

[SIide.
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There are sonme questionable issues in
random zation. Any intervention for an ASD for a patient
who qualifies for these studies is totally elective. 1t can

be del ayed a year, 5 years, a decade, with no consequence to
the patient. And this is by the inclusion criteria of the
patients we are using.

As a consequence, there are now four choices for
therapy for an atrial septal defect. The patient can go to
surgery and have this closed in the standard form The
patient can enter the random zed trial in the United States
and take a chance on getting a device versus surgery. The
patient can now get on an airplane or a boat, go to Canada
or go to Europe, and get one of these devices as a routine
procedure. This, of course, selects this out to the
af fl uent patients and does not provide it for the |large
majority. And the fourth choice is to do nothing; they can
wait. And we have patients who fell out of the first trial
with the clanshell device which ended 7 years ago. They are
still waiting, and they are willing to wait even further.

The parents of these patients develop a great dea
nore anxi ety when you tell them well, you may want the
devi ce, or you may want surgery, but we're going to draw
straws, flip a coin, or pull sonmething of the random zation
thing and take that choice away from you
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[ Slide.

We are giving you the bias that surgery is a known
proven technique. W are proposing a device trial to test
the device, not to test surgery. Surgical correction is
accepted as a standard of care. It has now been perfornmed
for slightly over 40 years, and really, in the last 20
years, until the new, noninvasive or mnimally invasive
techni ques, it has not been changed, and those mninmally
i nvasi ve techni ques have not been proven. So there is a

weal th of data in every institution on surgically repaired

patients, and there are still some ongoi ng surgical
patients.

[SIide.

Surgery as a "control"” is not a benign

alternative. Dr. Yeager said the pain wasn't very
inportant. | doubt that he has tried it. It is very, very
i nportant whether we can submt patients to this and say
that's not significant. | don't think that's true.

There is a scar. Maybe with the mnimlly
invasive, this will be alittle nore asymetric scar. You
cannot guarantee which of these patients will get terrible
kel oids and terrible scar formation. There seens to be no
scientific way of showing that. And 66 percent of these
patients are young | adies, so they are not going to be able
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to grow hair over the scar as they get ol der and cover it
up.

Perfusion risks are real. They don't happen very
often, but there are real risks to cardi opul nonary
perfusion. There are still occasional episodes of
enbolization, air or solid material. | heard a recent paper
from a neurophysi ol ogi st at NIH who poi ntbl ank started out
sayi ng that going on cardi opul nonary bypass, you lose 10 to
15 percent of 1Q points. That hasn't been docunented too
well, but 1'd had to think that 1'd have to go back on
bypass.

Conval escence is not uninportant. | do not know
what the patients do who get the mnimally invasive
surgery, k but certainly, when you get a vertical sternotony,
you do not go back to full activity for at |east 6 weeks.
You cannot even drive a car if you are an adult. |If you are
a parent of a child, you have to stay hone with that child,
because the day care centers don't take themwi th a fresh
scar and an o0o0zi ng wound.

There are common adverse events in surgery. In
our previous device trials, we were told that giving bl ood
was an adverse event, so any surgical patient who receives
bl ood or bl ood products, it is an adverse event. Post
pericardi otonmy syndrone is still fairly common in ASD
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patients. Effusions are still quite common. Known
permanent risks, |I'll grant you, are a very, very snal
percentage, but I don't want to be in that one percent that
dies or has a stroke. | don't want to take a chance on
getting ny other recurrent |aryngi nal whacked on that
possibility, or diaphragm paralysis.

[SIide.

There are sone favorable data avail able on the
devices. Al three of the devices of the conpanies that we
are representing today have had trials in Europe and have
had European Community approval for years. These are on the
basis of favorable results on nonrandom zed but concurrent
trials. There is a |ow incidence of permanent conplications
fromthe device in the use in secundum ASDs.

Al'l of these patients do have the crossover
possibility to surgery. That's actually a safety factor if
you're putting a device in which you can cross over to
surgery and have it renoved. It's also one of the risks we
list in our informed consent of device closure, that yes,
we're going to try to close it with a device, but the down
side is you're going to have to go to surgery. So it's a
favorabl e anti-risk factor.

[Slide.]

The probl ens of ASD device studies. There is a
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smal | nunber of patients available. | don't think it's one
in 1,500 live births; it's closer to one in 5,000 |live
births, maybe 10,000. By the tinme we random ze these, we've
reduced it down to one in probably 20,000. Miltiple studies
runni ng concurrently, of course, divide up these avail able
patients for device inplants.

[Slide.]

There is a marked pre-selection of the patient
popul ati on before and during a study that is random zed
agai nst surgery. |If a patient is offered surgery, there is
no random zation--they go to surgery, they are out of the
trial. Physicians will often not refer patients when they
call and ask if a device is available, and we say yes, but
when they get here, after they sign the infornmed consent, we
have to random ze them Referred patients, once they get to
the study, once we talk to them even if they cane thinking
they were going to get a device, when we tal k about
random zation, they drop out. Many patients continue to
wait. They just say, "Thank you, we'll cone back when you
finish the study."

And the ultimate suitability or size of the defect
is determned after we have random zed the patient. It has
to determined in the cath lab with the sizing of the defect.
So even after random zation, we |ose patients fromthe
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st udy.

[SIide.

| have this on sort of a flow sheet here. The
patient who sees the famly practitioner or the pediatrician
is referred either to an adult cardiol ogi st who is not aware
of the device, a pediatric cardiologist who is not aware of
the device, and they are referred to surgery.

There is the pediatric cardiol ogist who is aware
of the device and presents this to the patient. Sone of
themdrop out imrediately. Some of themw | accept
random zati on

You get down to the pediatric cardiologist who is
doi ng the procedure, and you ask them about random zati on.
Sone of those again drop out, sone accept. You random ze.
You | ose a fewto surgery, or at least to waiting. You then
have a very small nunber of patients. |In our experience,
it's starting with about five at this |evel and endi ng up
wi th one here.

[SIide.

| think this invalidates our statistical analysis.
A device patient can quit the study and swtch to surgery at
any tinme. The surgical patient cannot do that. There is a
hi gh nunber of dropout patients random zed to the surgery.
In one study, 50 percent have officially dropped out, not
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schedul ed surgery yet.

Patients random zed to surgery have actually been
known to switch to a different center to try to get re-
random zed or to a different device trial

[SIide.

| think there is extrene enotional stress placed
on parents to put theminto this type of an optional
t herapy. Random zation to surgery results in a marked
filtering of the patients and del aying. Actually, we are
having a very hard tinme getting patients into the final
phase of the study, both fromthe referrals in the begi nning
before the study, in the study, or the wthdrawals in the
study. The statistical assunptions of the trial becone
invalid. W think a random zed trial of invasive versus
m nimally invasive procedures is not possible when the
therapy is totally elective.

Thank you.

|'"d like to turn the podi um back over to Dr.
Hijazi, who will talk about our proposal for a random zed
st udy.

DR. H JAZI: Thank you, Dr. Millins.

Again, | am Ziyad Hijazi, Associate Professor of
Pedi atrics and Medicine at Tufts University School of
Medi cine, full-time faculty. And as | nentioned, | have no
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financial obligations to disclose with AGA, aside from
payi ng ny accomodati on and air fare com ng here.

[SIide.

So, as we heard, there are two option nodalities
for treatnment of secundum ASD--the surgical closure, which
is the gold standard, and the catheter closure of ASD.

[SIide.

The surgical closure, we all know the history. It
has nore than 40 years of extensive experience. The
approach is usually be a chest incision, and the defect can
be closed either primarily by a suture, if it is small, or
by a path which can be from pericardi umor dacron if the
defect is large.

[SIide.

The results also are very good, and although we do
not have very recent data, all of the data that has been
published in the literature indicates that the nortality is
very low. The nortality in the University of Al abama and
the [inaudi bl e] Hospital conbi ned was about one percent.

But nortality nowadays is even |l ess than that, and when | am
going to propose for later on, we wll use even nore current
data to conpare our results with

The residual shunt rate we admt also is very | ow,
but it is not zero; it is in the range of |less than 5
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percent. This is a fanobus NIH study. Al though, as |
mentioned, it is old, still there is incidence of residual
shunt, but we will not even conpare our device data to such
old data. W will conpare it to nore recent data, and we
will talk about how we will do that.

[SIide.

Therefore, the surgical closure of ASD secundum
has little variability, a nd I would disagree with Dr.
Yeager - - he showed two papers--one from Col unbus, Ohio and
one from Saudi Arabia. | don't think that Saudi Arabia is
i ke Col unbus, Ohio. The care in the intensive care unit
and the technique--and | have been in there, in that unit in
Saudi a Arabia, for six weeks--is not the same. So we are
conparing out data in the United States.

Safety, therefore, is very high, with very | ow
nortality. The efficacy rate is very high, nore than 95
percent conplete closure rate.

Therefore, | think the panel should not feel
conpelled to control variability through random zation. A
scientifically sound clinical trial is possible wthout the
need for a random zed control group.

So, how are we going to do that?

[SIide.

W would |like to propose creating a surgical
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registry as a control group. This registry could be a

col | aborative effort fromall the industry involved, or it
can be individualized to neet each conpany's individual

pr ot ocol .

[SIide.

We can design this registry with proper planning
so that we can m nim ze bias, provide objective outcone
measures--and this is very inportant; we are not talking
about subjective neasures. W w Il set guidelines and
obj ecti ve outcone neasures, and we will ensure the
statistical soundness of the study, and we will allow for
meani ngf ul prospective and retrospective safety and efficacy
assessnents.

[SIide.

Now, we will propose to limt the surgical cohorts
to the clinical trial sites that are involved in the device.
But as Dr. Ringel has commented in the past, can that be
done outside the clinical trial site? The answer, of
course, is yes, as long as you assure that the guidelines
and the outcone neasures are all the sanme, with strict
criteria.

By adhering to the clinical trial size, we can
ensure that at least the two treatnent groups, the surgica
and the device group, will be simlar in ternms of physical
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exam nation, imaging nodalities in the sane institutions as
they will be followed by the sane physicians. And,

nor eover, the data about the surgical cohorts should be
readily available in these clinical trial sites for review

[SIide.

Now, certain key baseline characteristics can be
mat ched t hrough inclusion as well as exclusion criteria.
Qobviously, for the device group, certain criteria that
relate to stretch dianmeter and sizing is not applicable for
t he surgical group

[SIide.

Now, on the surgical cohort, we would propose that
these patients' defects be closed wthin 12 nonths of the
| RB approval of the clinical study. And | will explain this
in nore detail so that we will be very clear on this point.

Therefore, by choosing this one-year period, our
data will reflect current surgical techniques--not even two
years--less than one year fromnow. And we w |l enphasize
that all of these patients have to have at | east one echo
pre-closure of their secundum ASD.

So this diagramwould explain and clarify my point
about how far we can go back, because when we tal k about
hi storical control, the word itself is not as good, so we're
not tal king about history, we're tal king about current
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patients. So if we assunme that the panel and the FDA
approve our protocol for the registry now, by the tine we
get our IRB, it will be at |east Decenber or January of next
year. Fromthat tinme, from Decenber of January, we can go
back one year and collect all patients who underwent
surgical closure in a sequential manner as |ong as they neet
all inclusion and exclusion criteria. Qbviously, sone of
themw Il be selected frompatients who had surgery maybe

| ast week, so that sonme of these patients will also have
prospective evaluation as they enroll in this study.

[SIide.

The selection of all of these surgical cohorts
will be standardized. This will ensure capture of al
retrospective eligible patients in a sequential manner, and
thus we will elimnate the fear of selection bias that sone
of the panel nenbers raised.

[SIide.

The sanple sizes will be determned to ensure the
statistical power is valid to anal yze safety and efficacy
measures described in each conpany's protocol

[SIide.

And we will define guidelines for these neasures.
Therefore, we will create standard guidelines for the data
capture, we wll create objective outcone neasures, and if
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there is no interpretable echo in any of the patients post-
surgical closure after one nonth fromcl osure--and the
reason we chose one nonth after surgical closure is because
we all know that in the i mredi ate post-operative period, it
is very difficult to obtain a very good echo fromthe pain
and disconfort that these patients may have. Therefore, we
propose to bring them back after one nonth and obtain a good

echocardi ogramto assess the results of the surgical

cl osure.

By doing this, we will allow for prospective as
wel |l as retrospective elenents of the trial. And again,
this will mnimze the bias.

[SIide.

Now, there are certain outconme neasures. O
course, we have safety issues and efficacy issues to conpare
the device to the surgical group. Let's talk first about
the safety issues.

Qoviously, the major inportant thing is nortality
and major norbidity. W will accept the outcone neasures,
antici pated and unanti ci pated, adverse events--for exanple,
nmortality, stroke--in both groups, the device and the
surgi cal group el enent.

Al so, in both groups, there are sone observationa
safety issues |ike device armfracture or pericardial

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

92

effusion, that we will also have to ensure to include in the
st udy.

The assessnent in the device group, since it is
going to be prospective, wll be done by physical
exam nation as well as by radi ographic nodalities, whether
it is x-rays or echocardi ograns. For the surgical group, if
it was in the retrospective manner, the chart review,
however, if the patient is recent, this will also be done in
a prospective fashion.

The timng of the assessnent for safety wll be
done according to the device protocol, and for the surgical,
usual ly, we will have one successful echo post-surgical
closure of the defect. So if you close the ASD now, we wl|l
wait nore than one nonth, and then obtain an echocardi ogram
| f that echocardiogramis successful, we will consider that
patient a conpl ete success.

[Slide.]

The efficacy issues--and here, mainly, we are
tal ki ng about residual shunt, and the residual shunt wll be
assessed for both the groups, the device and the surgical
arns. Again, there are certain elenents involved also with
safety. We would also be continuing to nonitor the safety
I Ssues.

Now, the assessnent of the residual shunt for the
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devi ce group can be done by transthoracic echo and, on sone
occasi ons, a transesophageal echo can be done if it is

included in the protocol; if not, of course, a transthoracic
echo will be sufficient in addition to physical exam nation.

However, for the surgical group, the chart review
wll be perfornmed, and also we will | ook at some prospective
el enments in those patients who are recently enrolled in the
study by transthoracic echo.

On the timng, again, each device has its own
protocol, and for the surgical, as | nentioned, we wll have
at | east one post-operative echo after one nonth fromthe
surgical closure to neet our criteria.

[Slide.]

To continue on the efficacy assessnent, success
and failure will be determ ned at the end of the trial for
the device arm It wll be according to each protocol. For
the surgical, we will take the | ast successful echo that
t hey had perforned.

Now, if we | ook at sone statistical assunptions,
doing this approach will clearly favor the surgical arm W
w Il consider that any tinme the surgical patient has a
successful echo, we will take that as conplete success, and
that's it, and there is no chance of that patient converting
into failure. However, the device group, you can start with
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success and convert to failure, you can start fromfailure
and convert to success or fromsuccess to failure; and from
success to failure, let's say that you have a patient where
you close their defect conpletely, and then at [inaudi bl e]
foll owup, you do an echocardi ogram and you see a clot or a
mass on the device. This will constitute failure.

For the surgical arm as | nentioned, once it is
successful, it is successful throughout. There is no
converging to failure. And that clearly favors the surgica
appr oach.

[Slide.]

The current practice for surgery if the patient
has successful closure of their defect is that usually, we
foll ow these patients by physical exam nation and rarely do
we perform echocardi ograns. However, if the surgical
cl osure was not successful, followup will be by physical
exam nation until they inprove, or by echocardi ogram until
they inprove, or until they receive a second operation or
re-intervention.

[Slide.]

Again, this approach definitely favors the
surgical armof the group, not the device arm by wusing the
| ast avail abl e successful echo for the surgical group; also
use the last specific device protocol echo for these
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patients.

[Slide.]

To mnim ze the echo bias--sone people may raise a
question about how are you going to follow this by
echocar di ography, and Dr. Banerjee will talk | ater on about
the echo. But we are going to create a core |lab, an
i ndependent core lab, to review all echo, surgical and
device patients. They will have standardi zed neasurenent
scale for the residual shunt, and if there is no
i nterpretable echo post-closure taken after one nonth for
the surgical arm those patients will be brought back for
repeat echo. And in the event we cannot get these patients
back for repeat echo, we will grant them conplete cl osure;
we W Il assune they have conplete closure. Again, here, we
are favoring the surgical armof the group

[Slide.]

The success or failure of the procedure wll be
determ ned at the end of the trial. The tine for the
surgical armis not inportant, so we will use the |ast
successful echo on them irrespective of the tinme, and we
wll review the surgical chart for major conplications, the
need for re-intervention, physical exam nation for the
device, or also the need for re-intervention or major
conplications.
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Now | et me turn the m crophone to Dr. Banerjee,
who wll tal k about echo, and then | will come back to
concl ude our talk.

DR. BANERJEE: Good afternoon, menbers of the

panel, | adies and gentl enen.
[ SIide.]
My nane is Ani Banerjee. | ama pediatric

echocardi ographer with the faculty of Children's Hospital of
G ncinnati, and I have no financial interest in any of the
conpani es presenting at this neeting, except that ny trip to
this neeting was paid for by the Mcrovena Corporation.

[Slide.]

Briefly, I wll present to you the role of
echocar di ography for evaluation of patients with atri al
septal defect before and after closure.

In the present day, echocardi ography is the
i magi ng nodal ity of choice of evaluating ASDs both before
and after closure. Two-dinensional echocardi ography
provi des adequate visualization of these defects, as shown
her e.

Sonme of the other echo nodalities, nanely, color
Doppl er and contrast echo if necessary, supplenment the
i mages obt ai ned by two-di nensional echocardi ography and
allow us to quantify the degree of residual shunting and to
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determ ne the direction of shunting.

The measure of shunt vol unme using Q: Qs provides
suboptimal results by echocardi ography due to techni que
involved. In order to obtain accurate Qo: Qs neasurenents,
it involves very rigid techniques, nanely, very linear
al i gnment of the Doppl er signal and accurate neasurenents of
valve area. This is often not done routinely in nost
hospi tal s because of the lack of optimal results from
echocar di ogr aphy.

[Slide.]

The echocar di ographi ¢ equi pment that is used in
all centers involved in device deploynent and surgery is
typically state-of-the-art equipnent. In other words, the
equi pnent is so good nowadays that it does not lend to any
variability anong centers.

Al'l the echocardi ographic studies on patients
going for both surgical and device closure is perforned by
trai ned and experienced echocardi ographers who are
accustoned to evaluating these defects before and after
cl osure.

They are all accustoned to obtaining standard
views of the atrial septum and this should not inpart
significant variability between centers.

Since these echos in participating centers are
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performed using state-of-the-art equipnment, and since they
are read by experienced echocardi ographers, variations in

t hese echo procedure are not going to be significant. Due
to differences in image quality and patient stature, it wll
be difficult, however, to use a standardi zed i magi ng
protocol in all centers.

For exanple, the gain settings that are applicable
to a 4-year-old child wll definitely not be applicable to
an adult. Therefore, the imaging will be simlar--
st andar di zed protocols regarding gain settings and so on is
not a practical approach.

[Slide.]

The echocar di ographi c technique that is commonly
used to assess atrial septal defects is transthoracic
echocardi ography. It is preferred both by patients and by
the referring physicians alike, nanely because it is
noni nvasi ve and nuch nore confortable. It produces
excellent images in children. Imaging in adults and
teenagers is al so good, but occasionally nay be |ess opti mal
in teenagers and adults.

We propose that transthoracic echocardi ography be
the imagi ng nodality of choice during both surgical and
devi ce depl oynent. However, transesophageal
echocardi ography will need to be perfornmed when clinically
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indicated. It is physically unconfortable. Children may
requi re general anesthesia, which itself has its own
conplications and drawbacks.

However, excellent images are produced by
t ransesophageal echocardi ography in nost patients, and it
will be the technique of choice if the defect cannot be
adequately visualized by transthoracic echocardi ography.

At this point, | would like to nention that you
heard Dr. Hijazi tal king about the surgical cohort receiving
an echocardi ogram done in the post-operative period. This
echocardiogramw || be done by the transthoracic route, and
if this transthoracic echo is suboptinal, then the surgical
procedure will be considered a success, thereby giving the
conpl ete benefit of the doubt to the surgical procedure.

[Slide.]

The potential for bias in interpreting pre- and
post -treat nent echocardiograns will be further addressed in
two ways. Nunber one, a core lab will be used in which an
experi enced echocardi ographer who is not involved in any of
these device trials wll be used. H's or her expertise wll
be used to review and confirmall the findings of others and
to provide a consistent interpretation of echocardi ograns.

Mor eover, standardi zed nmeasurenents using a
standard scale will be used to quantify any residual shunts
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in a very consistent manner. For this, we propose the use
of the wwdth of the color Doppler jet in mllinmeters. This
is based on the previously studied reports in the
l[iterature

Use of these tools to mnimze bias provides a
controlled interpretation of all of these studies.

[Slide.]

Therefore, | would |ike to summarize the role of
echocardi ography in ASD cl osure by stating that they
equi prent in all centers is state-of-the-art, the
echocar di ographers are all experienced and trained in
assessing the atrial septumvery well, there are m ni mal
variations in technique involve, and the use of core |ab
revi ew and standardi zed nmeasurenent scal es for residual
shunts will mnimze the bias.

| would Iike to conclude by stating that the use
of standardi zed i magi ng, nanely, setting actual gain
settings, does not offer any significant advantage.

Thank you very nmuch, and I will now hand the
conclusion of this presentation over to Dr. H jazi

DR, H JAZI: Menbers of the panel, obviously, we
are facing a significant problem as pediatric cardiol ogists
dealing with children with atrial septal defects.
Qoviously, we would | ove to do a random zed procedure if
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technically possible or if ethically possible. However, we
are facing many dil emmas.

First, the nunber of patients with atrial septal
defect is small. The majority of these patients if not al
are children, and they are asynptomatic. Therefore, they
can wait for many years, even decades, before we subject
themto any treatnent. And oftentines the decisionnmakers
are their parents, so you can inagine the anxiety, the
enotional stress that is involved in this process.

And these parents know that they have the ability
to wait, they have the ability to withdraw consent after
they consent to surgery or the device, they have the ability
to travel if they have noney to Europe to get the device,
and nowadays, we have al so been seeing that in many centers,
if a patient goes to Center A for random zation and they
random ze to surgery, they will go to Center B and repeat
the sanme process. This has happened in at |least a few
patients, so the statistical soundness of a random zed tri al
IS not possible.

Al so, there are multiple conpanies vying for the
same nunber of patients. Therefore, our suggestion or
proposal for creation of a registry is a viable option and
solution to the surgical random zation process.

Thank you for your attention, and if you have any

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

102
guestions, you are wel cone.

DR. CURTIS: | do have one question about the
surgical registry that you just nentioned. | can see sone
of the argunents for it, but clearly, the only thing that
puts a patient into the surgical group versus the device
group is not what the parents want the children to have. It

is not if they come and say "W want the device," they go
into that group, and--what--if they don't say anything, they
get surgery--1 doubt it's like that.

There are so many variables in there that | really
wonder what kind of a conparison that's going to nmean when
you get done. You're going to have different sizes of ASDs,
different ages of patients, different things that we can't
even conceive of right now, so what will it really nean,
because it's not just patient/parent preference that's going
to get theminto one group or the other.

DR HIJAZI: Yes, that's right. Obviously, there
will be patients who do not want even to have a device
because of the experinental nature of these devices, so
there will be some patients still nowadays even in device
centers who undergo surgical closure w thout being involved
in the random zation. And when we conpare the two groups,
the device and the surgical arm we will take all our
i nclusion and exclusion criteria and match for all of them
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W may require 1,000 patients, we may require 3,000
patients, until we neet that end to ensure the statistical
soundness of the trial.

So we will set the inclusion/exclusion criteria,
and any patient who neets these criteria is involved in our
study. So it is a difficult issue to undertake, but that's
in our opinion the only option that we can at |east tackle
t he probl em now w th.

DR. CURTIS: |If you were able to use the device in
any patient you wanted to, if there weren't this issue about
random zation, and you were able to offer it to everybody at
your hospital, how many patients would wi nd up havi ng
surgery?

DR. HI JAZI: As you are probably aware, many of
the protocols specify size of the defect, and as Dr. Miullins
menti oned, the bottomline is the stretch dianeter in the
cath lab. So even if | take a patient who | ooked eligible
to me by the transthoracic echo to the cath lab, if I go and
do the stretch dianmeter, this patient may not be eligible.

So to answer your question specifically, it's very
difficult to tell how many patients will be truly eligible
and truly will receive the device. So there will be
dropouts irrespective of what we do, because the criteria
that we have, the bottomline, the size, the stretch
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dianeter, is determned in the cath | ab.

DR. CURTIS: So it sound like if the patient
seened to neet your inclusion criteria by echo, you' d want
to do the device in all of themwho agree to it--

DR. HI JAZI: That's right.

DR. CURTIS: --and the only ones who woul d drop
out woul d be the ones whomyou got into the lab, and it
wasn't going to work

DR HJAZI: O those famlies who don't want the
device in their child.

DR CURTIS: So it sounds like a small nunber.

DR. MIULLINS: My | address that? | think, yes,
the investigators thenselves have a bias. W believe in
these devices, and | think that's the better alternative.

O all the devices |I have put in, | don't think
two patients were mne prinmarily. They are sent to ne by
anot her pediatric cardiol ogist, by an adult cardi ol ogi st,
nost of them outside of our center. So they are sent
al ready prebiased or prescreened, if you will, when I talk
to them There are still patients fromw thin ny own group
who go to surgery without talking to nme or one of the other
i nvesti gat ors.

The other thing is that on our protocol, before a
patient can be included in a study, they have to read and
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sign the inforned consent; it is four pages of all the
possi bl e probl ens you could have with the device as opposed
to the one-paragraph consent for surgery.

DR. RINGEL: | think this presentation opened up
many i ssues, not just random zation. Do we |aunch into
di scussions of this now, or do you want to wait?

DR CURTIS: Well, | think if you have a specific
gquestion to ask any of the presenters.

DR RINGEL: I'Il start with the random zation
i ssue, then. | was concerned about the suggestion that
i nstead of random zing patients, that you would then use
retrospective analysis of patients. | think you are nuch
nmore likely to get valid results if you do not limt
yourself to the investigating device institutions and do
everything prospectively but do nothing retrospectively.
Retrospective studies are really a problem because you may
not be | ooking as carefully for mnor side effects, you may
not be | ooking as carefully in the echo |ab. There are a
| ot of things they could mss retrospectively. So | would
urge you not to think if your own centers. You are taking
such efforts to use a core | ab, but you are biasing by using
a retrospective study. | don't think I would do that.

DR. HIJAZI: Your point is valid. The reason we
i ncluded the retrospective elenent is sinply for speed,
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because there are many patients who have had the surgica
closure within the |l ast year or so, so we can use ot her
centers, and as long as it is not random zed, we can use
other centers to enroll surgical patients who neet the

i nclusion and exclusion criteria.

DR. VEINTRAUB: | think the one advantage of the
retrospective is that it does in a sense elimnate sel ection
bias for the future. | had never thought of it that way,
but it does.

You have obviously thought this out--or at |east,
| presune. Have you | ooked at statistical power and have
you tal ked--how many centers are invol ved?

DR. MILLINS: For the CardioSeal, there are 14
now. And again, we are whittling down the patients to very
smal | nunbers per center

DR. VEEI NTRAUB: By defining the study group fairly
strictly.

DR MJULLINS: Yes.

DR. VEEI NTRAUB: Have you done any kind of
statistical work on how many retrospective surgical controls
there are anong the study centers?

DR. MIULLINS: We have not put that into exact
nunbers, but that was one of the possible solutions, would
be to pool the surgical from-the three different industries

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

107

have sem -agreed to work together on that, at getting our
control for the surgery, to get enough nunbers. But | don't
know-1'mnot a statistician.

M5. GOLDSM TH:  |If | could help out with that, ny
name is Sherry Goldsmith, and I'"'mwth N tinol Medical
Technol ogi es, and | was involved in helping out with the
desi gn issues.

In terns of the nunbers that are needed, that's a
detail that is dependent on each conpany's protocol. W do
have statisticians who are advising us, and the nunber that
woul d be needed woul d be generated based on what is the
definition of either a difference or what is equival ence.

So to cone up with an exact nunber right now, we
could not do that, but we could tell you that we could
ensure that we could cone up with the right nunber of
patients to statistically answer that question.

DR. VEEI NTRAUB: And | guess one final question--
you sort of have to | ook at what the endpoints are--but if
you are constructing a control group, you have to construct
a null hypothesis, and in a sense, what would be the nul
hypot hesi s--the null hypothesis that the device is different
fromsurgery in terns of a higher stroke rate, a higher
death rate? How would you look at i1t? Wat differences
woul d you | ook at?
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M5. GOLDSM TH: We heard one of the speakers talk

about what woul d bean acceptabl e equi val ent, and we've heard
a rate of between 5 and 10 percent. So if you nake an
assunption that the device group is equivalent to surgery
within that 5 or 10 percent, that does establish what the
"n" wll be. | can't tell you what the "n" is right now,

but it would establish what that "n" is.

We have not tal ked about the 5 or 10 percent.

VWhat is that nmade up of? Is it just residual leak? Is it a
conbi nation of safety and efficacy? That's an issue that we
still need to discuss today.

DR. RINGEL: | saw a whol e host of problens here,
one of which was that | believe each individual conpany has
a different study design. You' re asking us to standardize
the conparison to surgery, but are you going to standardi ze
all of your study designs, because | saw that there is, for
instance, a difference in what's consi dered an accept abl e
resi dual ASD anpngst the groups. Sone said 2 mllineters,
others said 3 millineters

Wiy are we going to standardi ze part of the
protocol, but not all of the protocol? How are we going to
anal yze all of this?

Al so, again, you use a core lab to give this
appear ance of unbi ased anal ysis of echos, but the echo
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techni ques you are going to be using, or the protocol for
echos, is going to be different between the surgical
patients and the device patients. |In other words, you are
real ly stacking the deck agai nst the devices by saying,
okay, we're going to accept anything froma surgery patient,
but yet one of the protocols has a transesophageal echo at
"X" nmonths afterward--1 can't renenber how nmany nont hs- - but
you aren't going to require that for surgical patients.

We know you find a lot nore residual defects on TE
echo than you do no transthoracic. Again, you may be
dami ng the devices by trying to nmake things easier now.

DR. HI JAZI: That's exactly our point. W are
giving the benefit of the doubt to the surgical patients.
We want to be conparable results with the surgical closure,
and this is the challenge. W are saying that any patient
who has surgical closure, and if they have had one
successful echo post-closure, they are always consi dered
successful. W are always biasing the--

DR. RINGEL: But be careful--you may be taking on
too hard a task if you now find by TE echo a | ot of smal
resi dual defects, and you didn't bother doing that in your
surgical patients, and if you had, you may have found they
also have 2 mllinmeter defects. Be careful

DR. MJULLINS: We've discussed this, and there is
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anot her ethical problemof are we justified in doing a TE
echo on a post-op patient, particularly if it is a year ago,
and they think they are cured; the surgeon thinks and has
told themthey are cured. You know, we can't hear an ASD
that's less than 1.5:1. That's when you start getting your
fl ow runbl es.

So the surgical criterion for correction is
usually it is closed in the operating room |If there is no
residual |eak now on TE in the operating room they're
cl osed. But not many of these people get even routine
transt horaci c echos in the |ong-term post-operative, and |
don't think any of themget a routine TE in foll ow up,
certainly not in our institution.

DR. BAILEY: If you nmade the device option
avail abl e without getting into the random zed trial, could
you still random ze a subset of patients? 1In other words,
could you do both things, a registry and a random zed trial ?
| was thinking particularly if there is a subset of patients
who are not candidates for the procedure, it's hard to
concei ve that you'd go abruptly fromthat situation to one
where everyone would rush out to use the device.

DR HIJAZI: | think the problemthat we may face
is the sanple size because, as | nentioned, three devices
and a few centers that are involved, at least currently, and
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if we want to take a sub-sanple size and random ze, the
gquestion is--and of course, | wll leave it to the
statistician to determ ne that--what sanple size we need,
and it may be prohibitive to do that sinply because of the
total nunber of patients.

DR. EDMUNDS: | have to tell you that | think your
pl an violates every statistical prem se that | have ever
heard of, and | really don't think you can even seriously
tal k about statistics wth what you propose.

Nunmber two, | have to question, if not reject,
your hypothesis that you are biasing the study in favor of
surgery. | think just the opposite. A patient with a
right-to-left shunt--are you going to do a device for that,
are you going to send himto surgery, or are you not goi ng
to operate? How about in a patient with SPE and an ASD and
a regurgitant val ve?

There a whole | ot of patients who, because you are
bot h the gat ekeeper and the provider of the devices, you
cannot be unbi ased.

DR H JAZI: But the patients that you are talking
about--we are talking in our protocol about secundum ASD
with left-to-right shunt. No patient has right-to-1left
shunt in this protocol. W are talking about left-to-right
shunt. And we are not tal king about SPE with ASD, we're
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sinply straightforward--left-to-right shunt, ASD that neets
certain criteria.

DR. EDMUNDS: But Doctor, neverthel ess, you are
both the provider and the triage officer. You determ ne
which [inb the patient goes. That person is not independent
of the study, but if you really are going to do it your way,
he has to be.

DR HIJAZI: But as Dr. Mullins nmentioned, all of
t hese patients cone referred to us, so we don't go out and
| ook for themand say we want to put devices in them As a
matter of fact, we have a famly here that is involved in
the random zation plan that we have, and they can speak to
that. So these patients cone referred to us with the idea
of a device.

DR. EDMUNDS: | realize that, but | think we
shoul d probably set aside the nyth that you are doing
anyt hing that has statistical inferences.

DR, HI JAZI: But the sanme thing--if you want to do
a truly random zed clinical trial, we have seen wth the
flow chart that Dr. Miullins showed that there is a dropout
at every level of the trial. By the tinme you get to the
devi ce, you have maxi num one-fourth of the patients. So on
what basis can you--

DR. EDMUNDS: | understand that, sir. | just want
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you to realize that you cannot have statistics when you have
such a probl em

DR CURTIS: | don't want this to go back and
forth like that. | think you're making an excellent point.
There will always be sone subtle reasons why a patient m ght
be referred to surgery, or you may not think you are going
to get the optiml outconme, even though they fit into your
criteria. So the fact that you're flipping a coin
invariably is going to introduce sone bias there.

But rather than get into that, is there a conmon
over here?

DR. ZAHKA: Yes. Did you raise the question of
the ethics of this random zation trial?

DR, HI JAZI: No, we did not discuss the question
of ethics because we--

DR. ZAHKA: | thought you said you were concerned
that it was unethical

DR H JAZI: W nentioned that we did not dwell on
that, but we would be happy to hear your opinion as a
panel i st about the ethics of random zing children who do not
make decisions for these trials.

DR. ZAHKA: My only concern is how the inforned
consent is presented if, deep down, you believe that it's
not particularly ethical not to offer this to all children,
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and that that may have inpacted on your ability to keep
patients in the surgical arm

And | m ght nention sonething that Chuck said, and
that is that he doesn't want to take the one percent risk of
having a stroke at the tine of surgery. And | wondered
whet her famlies would want to take the one percent risk, or
hal f-percent risk, of having a stroke as a result of a
device and how all of that is presented and why there aren't
nore famlies, after you present themwth the risks of
device closure, why they aren't, at least in part,
interested in surgery as an option.

DR. MULLINS: | think it is instinctive in every
parent and every patient to avoid acute trauma, and patients
know what surgery is. So | don't think--when you talk to
sonebody--1 nean, you see patients with ASD--they think the
child is normal, and all of a sudden, at 5 years, you say
he's got a hole in his heart, and it's going to have to be
fixed by heart surgery, and they are destroyed. You know,
they don't cope with that very well, and they know t hat
surgery is going to cut their child open. They know right
off that surgery carries a risk

DR ZAHKA: But many famlies don't cope with the
concept of the unknown equally well.

DR. MIULLINS: That's exactly right--but i'll tel
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you, they get a lot nore detail about the risks of the
device than they do fromthe surgeon in terns of the risks
of the surgery. As | said, they have to read that and sign
it before we can even consider themfor random zati on.

DR. CURTIS: | think we need to nove on because we
have one nore sponsor presentation. W have Dr. Kathy
Jenkins from Boston Children's Hospital

DR. JENKINS: Yes, and | have overheads. Thank
you for helping nme with them

[Slide.]

| ama pediatric cardiol ogist, not an
interventional cardiologist, at Children's Hospital in
Boston. M center is one of the centers in the |lowrisk ASD
trial sponsored by N tinol Medical Technol ogies, but that is
actually not the reason why | was invited today.

The reason is that ny institution also holds an
I DE for a different trial, which is using the Cardi oSeal
device in high-risk patients. It is not very simlar at al
to the types of trials that are under discussion here.

| have no financial interest in Nitinol Medical
Technol ogies. Nitinol Medical Technologies is not the
sponsor of this trial and does not support it or provide
devices for it. And ny way here was paid for by Children's
Hospital .

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

116
[Slide.]

At the risk of being redundant to sone of the
earlier parts of the presentation, |1'd like to tal k about
the classical clinical trial design issues and specifically
about the role of the FDA in regard to them and I wll talk
nore specifically about the trials under consideration here
at the end.

[Slide.]

It is fairly obvious that well-designed clinical
studies allow one to draw concl usi ons or nake appropriate
i nference based on dat a.

There are different types of errors in study
desi gn which can threaten the validity of the findings of
many studies. There are two classic types of validity. One
is the internal validity of the study, which is the ability
of a study to determne truth within the context of the
study. The second type is external validity, or the
appropriateness of extrapolating the results of the study to
ot her non-study popul ati ons.

[Slide.]

The FDA finds itself under obligation to nake
deci si ons about what products shoul d reasonably be nade
available to the public and typically does this by
interpreting results fromclinical trials.
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In order to facilitate this process, the FDA
pl aces requirenents on study design, and the primary purpose
of this is to assure the internal validity of the studies.

Based on the findings of the studies, the FDA then
makes a judgnent about whether a treatnent option should
reasonably be made available to the Anerican public, usually
by conparing the alternative to other possible ones which
are available. In this regard, the FDA is functioning
simlarly to many wel |l -versed clinicians who guide their
famlies to make sim lar treatnment decisions by conparison
various therapeutic options. And the FDA, simlar to
clinicians like nyself, is |imted by our current state of
know edge in our field.

Lastly, the FDA restricts the | abeling of products
to prevent the public fromgeneralizing the findings to
popul ations that were not study, and in this way, the FDA
controls the public's interpretation of the external
validity of the study.

[Slide.]

| think that this is the process that the FDA is
currently requesting sone assistance with, and when | | ooked
at the questions that were presented in ny panel pack that
wer e under consideration today, which | think everyone is
famliar with, | think the parts of the process that are
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specifically under discussion here are how to protect the
internal validity of the particular trials under
consideration and in addition, to sone extent, how to deal
with the current Iimtations of know edge or state of
knowl edge of this field in general.

| think the FDA has actually done a better job
even in those academ c centers of understanding the issue of
external validity of studies because of limtations in
| abel i ng.

[Slide.]

As we have heard many tines today, the two major
threats to the validity of nost trials are bias and
confoundi ng. Bias occurs whenever the design or
i npl ementation of a study makes it nore likely that the
study will yield a particular result. There rare many types
of bias, and many of them have nanes, sone do not--sel ection
bi as, ascertai nnent bias, treatnent assignnment bias, outcone
assessnent, and m scl assification.

Confounding is nore conpl ex, but confounding
occurs within the context of a study when the effect of one
factor on an outcone is wongly attributed to anot her
factor, typically, the treatnent.

[Slide.]

The best way to protect a study from nost fornms of
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bi as and confounding is to conduct a random zed bl i nded
controlled clinical trial. It is inportant to understand
whi ch aspects of protection are provided by each of these
feat ures.

Random zation primarily protects a study from
confoundi ng by assuring that the two groups are simlar in
every way except for treatnent.

Blinding primarily protects studies from bi as,
particularly bias in outcone assessnent.

And the presence of a control group assists
considerably wwth interpretation.

[Slide.]

Studies differ quite remarkably in their degree of
risk in terms of threats to their internal validity, and
study desi gners nake deci sions about how nmuch protection to
provide within certain study designs based on what type of
threats they anticipate.

St udi es can be protected fromthreats to their
validity in many ways. It is not necessary or even possible
to conduct a random zed blinded controlled clinical trial in
every case.

[Slide.]

In terns of the specific regulatory trials under
di scussion here for ASDs, PDAs, and PFO cl osures, the major
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problemw th these trials is that the maor threat to their
validity is bias, and blinding cannot be perforned.

Also, in all cases, alternative reasonable
treatment strategies exist, although the field does not
possess conplete information about their safety or
ef fectiveness.

| suppose | should include a third factor that
isn't on this slide, which is that there are fairly strong
patient preferences in regard to some of the treatnent
opti ons under consideration here.

[Slide.]

I n thinking about these principles in terns of the
specific trials under consideration, | would nmake sone
general recommendations to the panel when thinking about
trial design

First of all, considerable effort should be nade
to protect the validity of these studies from bias,
particularly in outcone assessnent.

Conparison data or control data should be
col l ected because the results fromthese studies wll be
difficult to interpret.

| think random zation should be required in
studi es where the primary concern about confounding is high.

| also think that the regulatory trials may not be
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the appropriate forumto advance the general know edge of
the field regarding effectiveness of treatnents.

[Slide.]

In terns of the specific recommendations that I
woul d make in regard to these three types of trials, in
terms of ASD trials, it is my opinion that confounding is
mnimal if these trial designs are restricted to
particularly lowrisk cases |like the trial designs that | am
nmost famliar wth.

| do believe that alternative reasonable
treatnents exist for this condition and that the major
threat to the study is bias.

The design that | would propose would be a
nonr andom zed desi gn using concurrent surgical control data
wi th major protections against bi as.

| believe the outcone assessnents can be
descriptive in nature and that the panel will reasonably be
able to make a determ nation about whether these devices
shoul d be nade avail able as a treatnent option for patients
and that clinicians will also be able to understand the
results fromthese studies, as they do frommany studies, in
hel ping famlies choose options.

In terns of the PDA studies, | believe that
confounding by the size of the PDA itself is |ikely based on
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the data fromthe original Rashkin trial

| do not see any other nmjor sources of
confounding if, once again, these studies are restricted in
entry criteria to particularly lowrisk cases.

Clearly, multiple alternative reasonabl e
treatments exist, and once again, bias is the major threat.

| think that the proposed design could be either
random zed or nonrandom zed. |If the nonrandom zed design is
chosen, then adjustnent for size of PDA nmust be included in
he anal ysi s phase.

| think that, once again, concurrent control data
usi ng both coil enbolization and surgical control data
shoul d be used, and once again, the studies need to be
prot ected consi derably against bias in outcone assessnent.

In terns of PFGs, which has not been a nmjor
di scussion thus far today, | think that in this particular
study, confounding is a major threat since the risk for
stroke is conplex and nmultifactorial.

| do think that alternative reasonable treatnents
exi st, and obviously, bias is still a threat.

For this particular group of trials, | think that
a random zed design woul d be necessary and essential, with a
conparison to anticoagulation. | would anticipate in these
studies that there will be treatnent failure and would pl an
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on what should be done with themin the design phase.

And once again, as with all of these studies, |
think the major protection to the study needs to be in terns
of bias in outcome assessnent.

Thank you very nuch.

DR. CURTIS: Thank you.

Questions?

DR. BRINKER  Yes. Your center is involved in the
study of the clanshell device, or the old barred device in
t he high-risk group?

DR. JENKINS: CardioSeal--well, the high-risk
study was original done with original barred clanshell -2,
new design inventory, and is currently being conducted with
Cardi oSeal inventory--the high-risk trial.

DR BRINKER: Al right. Do you know when the

initial clanmshell device was first placed in humans in this

country?

DR JENKINS: | think it was 1985.

DR. BRINKER: Nineteen eighty-five. Do you know
why it has been 12 years, and we still don't have a device

for use? Do you have any idea why that is true in this
country?

DR. JENKINS: Do | have any idea why it is that
there is no device available on the market? |Is that what
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you' re aski ng?

DR. BRINKER: Well, why a device initiated in
1985, 12 years ago--1989; I'msorry--is still not avail abl e.

DR. JENKINS: |I'mnot very famliar with all of
the data on all of the devices. | amvery famliar with the
cl anshel | -1 devi ce.

DR. BRINKER. Right, and why is that not
avai | abl e?

DR. JENKINS: | think the clanshell-1 device is
not available to the Anerican public because the trials were
seized after the detection of device armfractures.

DR. BRINKER: Right. And the second device?

DR. JENKINS: The second device--the Cardi oSeal
devi ce?

DR. BRINKER: No, no--the nodification of the
initial clanshell.

DR. JENKINS: The nodification of the initial
cl anshell, which is the clanshell-2 device, is the sane
device as the Cardi oSeal devi ce.

DR. BRINKER. And why is that not avail able yet--
well, I know there has been a change in conpany, but ny
point is that this technol ogy has been around for a |ong
time. Part of the problemis that there was never an
adequate study to determine its validity for years, and part
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of the problemis also that this device was found to have a
defect in it, which may or may not be an inportant issue,
and part of the problemwas that the information garnered
fromthe clinical study was not adequate to anal yze for a
vari ety of reasons.

And what we're trying to do with sone of these
di scussions is to limt the opportunity to go through a
study and have at the end of that study a situation in which
we can't cone to grips wth whether the device is safe and
effective for use in the way it's being | abel ed.

DR. JENKINS: Well, | have an opinion about how it
was that that canme to pass, which | can share with you--

DR. BRI NKER:  Ckay.

DR JENKINS: --which is that | think that the
original child designs included many non-lowrisk patients;
that the problemwth what to do for those patients really
was never adequately addressed in the studies, the way that
they were performed or the way they were conduct ed.

This predated any of ny involvenent in these
studies, but that is ny opinion. And | believe that the
high-risk trial, which is a trial which is designed to
address these particularly unusual uses that clinicians find
val uabl e for these products has nmade it possible to have the
lowrisk trial designs be much nore tight in ternms of their
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selection criteria, and it's the basis of that tightness in
selection that leads ne to believe that confounding is not
particul arly high.

When conpared with the very real patient
preferences, the question is given that we would all agree
that there are strong patient preferences, ny particul ar
belief about that is fromcounseling famlies as a pediatric
cardi ol ogist--there are strong patient preferences. The
guestion is whether the benefits to a random zed design in
terms of a protection against confounding factors which may
be unneasurabl e and not adjustable in the post hoc anal ysis
warrants inclusion of a random zati on.

DR BRINKER: Well, do you believe if we had had a
random zed trial earlier on that this situation would have
been laid to rest, or is it--

DR. JENKINS: | don't, because | believe that one
of the major problens with those studies was that many of
the indications were not the indications that were the
purported indications for the trial. Approximately a third
of the data or nore was not a purported indication for the
trial, and that third, |I'mnot sure--1 suppose you could
have random zed that third, if that's what you're asking,
but | don't think that that was the problem | think the
problemwas that the entry criteria for the trial were not
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the study group at the end of the trial.

DR CURTIS: I1'dreally like to nove ahead now
unless it's really pressing.

There is one letter we're going to have read into
t he record.

DR, STUHLMULLER: At this time, | need to
introduce a letter for the record fromDr. E.B. Sideris
MD., fromAmarillo, Texas.

To summari ze several points in this letter, Dr.
Sideris indicates that he has been a sponsor-investigator
for the buttoned device since 1991. Regarding atrial septal
defect closure, he feels that historical controls matched
for defect size and type, patient age, weight and several
ot her paraneters should be used. He feels that random zed
studies are inappropriate for this purpose.

Regardi ng smal |l PDA and occl usi on of patent
foramen oval e, he agrees that prospective random zed trials
shoul d be conpl et ed.

Regardi ng safety and efficacy neasures, he feels
that his safety and efficacy neasures are adequate. He
utilizes echocardi ographic evaluation and feels that the
addition of data safety nonitoring commttees or core | abs
woul d add m ni mal benefit to his study design.

DR. CURTIS: Thank you.

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

128

We are runni ng behind schedule, so we are going to
nove ahead to the open public hearing now

| received a request fromDr. Mavroudis to go
ahead, because he has a commtnent after this panel session.
He is representing the Society for Thoracic Surgery.

DR. MAVROUDI S: Thank you very nuch. That's nice
of you.

Getting to the point, | think the question we are
all looking at and trying to answer today is should the
prospective random zed controlled clinical trials be
required to conpare the outconmes of surgical therapy versus
i nvasi ve catheter therapy regarding or relating to patient
ductus arteriosus closure and atrial septal defect closure.

As a practicing cardiac surgeon and a
representative of the Society of Thoracic Surgeons, the
short answer is yes, and may | use the next 7 or so m nutes
to support that as best | can.

As a matter of analysis, there are, of course,
many ways to address this issue which include the use of
hi storical data, both favorable and unfavorable; the use of
uncontrol l ed concurrent data fromdifferent institutions--
that is to say, Institution A does surgery, and Institution
D does catheter devices--or the use of prospective
random zed controlled clinical trials at many participating
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institutions, which of course is the question today.

First, 1'd like to address PDA closure if | may.
Per haps the nost favorable risk-benefit ratio for al
congenital heart operations is ligation and division of
i sol ated patent ductus arteriosus. This relatively sinple
operation with a limted conplication rate frees the patient
fromthe lifelong potential of conplications of pul nonary
hypertensi on, congestive heart failure, bacterial
endocarditis and ductile aneurysns, and we have all known
about that.

The introduction of percutaneous transcatheter
ductile closure devices and vi deo-assi sted thoracot ony
t echni ques have changed the scope of PDA closure, |eading us
to this hearing.

I n Septenber of 1994, we published a paper, "46
Years of Patent Ductus Arteriosus Division," at Children's
Menorial Hospital in Chicago, which was quoted today a
couple of tinmes, and we did this to set the historica
surgi cal standards for PDA closure. So from 1947 to 1993--
whi ch was the designated tine of the study--all patients,
1,108 patients, underwent PDA closure, and there were no
deaths, the conplication rate was low, and it is a matter of
record.

The enmerging alternatives have had vari abl e and
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inproving results, and these are in contrast to what has
gone on today with ligation and division of patent ductus
arteriosus, which has a mniml anmount of bl ood transfusion,
a very low conplication rate, a 2-day hospital stay, and
with a nortality, of course, approaching zero.

The energing alternatives, however, early on
showed a residual patency rate that was not insignificant,
not insignificant blood transfusion requirenent, and notable
conplication rates, sonetines requiring surgery, because of
devi ce enbolization, arterial thronbosis and sepsis.

The percutaneous transcatheter coil occlusion
device has had a better record, with nore favorable
occlusion rates, fluoroscopy tines and conplication rates.
| nportant questions, however, still remain and remain
unanswered. Wiat is the incidence of device-caused
endocarditis? There has been at | east one case of
endocarditis that has been encountered. Wat will be the
natural history of a henodynami cally insignificant residua
shunt after coil occlusion? W do not know that.

VWhat is the incidence of fenoral vesse
conplications due to transcatheter techniques? W don't
know t hat .

VWhat is the incidence of distal clot enbolization
when the tail of the coil protrudes into the aortic |unmen?
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We have sone information on coil occlusion of collateral
vessel s that show that there are m ninmal problenms with that,
but we don't know that for ductus arteriosus.

To be sure, these questions can be answered
somewhat by historical controls which m ght conpare the
results fromdifferent institutions, fromdifferent tine
periods, with different procedural practices. It seens to
me that these are the kinds of problens and questions that a
prospective, random zed trial could answer.

Surgi cal therapy for PDA cl osure has been proven
to be highly effective. Hi storical controls, while
illumnating, do not reflect the nodern technical and
anesthetic inprovenents. A well-designed two-arnmed study
involving traditional surgical ligation division and coi
occl usi on ought to answer these kinds of questions that have
been rai sed.

Let me go to ASD now, if | may. Although the
issues are quite simlar, | wuld |like to address the
conparative therapeutic nodalities of surgical ASD cl osure
and transcut aneous transcat heter ASD device cl osure.

There have been many historical surgical reports
show ng the efficacy of ASD cl osure which docunent a m ni nmal
recurrence rate--that's less than .6 percent--and a m ni nmal
nortality rate--and that's |l ess than .4 percent.
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Qur unpublished review of 212 consecutive cases at
Children's Menorial Hospital in Chicago who had an osseum
secundum ASD cl osure from 1985 to 1995 conpares very
favorably to these reports. Al of our patients had nedian
sternotony bicable cannul ati on and aortic cross-cl anpi ng.
There were no deaths, no re-operations for bleeding, no
neur ol ogi ¢ conplications, and no patients with
medi astinitis. Four percent had m nor conplications which
i ncl uded post-cardi otony syndrone, pleural effusions, atrial
arrhythm as and pneunothorax. All patients had a post-op
echocardi ogram-all of them-and none had residual atrial
shunt s.

The ASD occl uder devices have had vari abl e success
rates wth anecdotal reports of strut fracture, resultant
transient ischemc attacks, failure to endothelialize, and
device enbolization. The 1993 report by Perry and
associ ates using the | ocked clanshell devices reported an 85
percent ASD closure rate and described strokes in two high-
risk patients out of a total of 150 patients. Latz
[ phonetic] in 1996 reported excellent mdtermresults in 31
patients, although device armfracture occurred in 85
percent of those.

Prewit [phonetic] in 1992 reported on a patient
who devel oped transient ischem c attacks after a cl anshell
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devi ce pl acenent and, on exploration, the device was found
to be poorly endothelialized and a cause of the TIAs. The
patient did not have TIAs after traditional ASD closure.

Agerwal [phonetic] in 1996 reviewed the published
reports of the various ASD cl osure devices and associ at ed
conplications and described a personal experience of three
failures with a DOS angel w ngs device, resulting in device
retrieval and surgical ASD closure.

It is quite clear that percutaneous transcatheter
ASD cl osure devices can be associated wth significant
conplications. It is also quite clear that technol ogical
advances may result in better patient selection and inproved
outcone. The bet way to prove the conparative to efficacy
is with a random zed prospective clinical trial. The
i nportant conparative discrimnating factors include
i nci dence of conplete closure rate over a defined tine
period, incidence of transient ischemc attacks or stroke
over a one-year period, and conplication rates referable to
surgery such as wound infection and so on, and conplications
referable to catheterization such as device enbolization and
fenmoral vessel conplication

Dr. Curtis, | wanted to nention two things that
t hi nk went unanswered, and that is when you described if the
failure of the ASD occl usion device occurred, we can al ways
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do surgery. Yes, | think that is right; one could al ways do
surgery. | want to point out, however, that this device is

alittle larger than the ASD, that is does cause a reaction
there. And then one takes that out, one gets very close to
the conduction systemand the atrial ventricular node there.
So although it hasn't happened, | have taken one out, and |
have seen the result of the intense fibrous reaction around
it, and I can see that if you do 50 of them you wll have
heart block in a certain significant nunber of them | am
quite sure of that.

So | think that to say that it is a sinple thing
to go back and do it, | think is not very sinple, and ditto
for the patent ductus arteriosus. One would have to dissect
the entire aorta, arch of the aorta and the pul nonary artery
in order to clanp this, probably clanp it above and bel ow
the ductus arteriosus, a period of ischema for the kidneys
and so on, to have a safe outconme in that regard.

So | think that while the first operation is
relatively easy, the second operation is not.

| would |ike to thank the panel for allowng nme to
speak to you. | can answer any question if you like. Thank
you very much for allowing ne to be first.

DR. CURTIS: Go ahead.

DR. RINGEL: | just have one question. For the
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t hings that you suggested need to be foll owed, and I would
agree--post-op infections and conplications after the
patient |eaves the hospital fromsurgery that you m ght not
be able to get by retrospective study, conplications from
occl uder devices and all that--1 can understand you sayi ng
you need a surgical control group, but I do not understand
why you say it has to be random zed.

DR. MAVROUDIS: Well, there are a couple of things
that you may want to accept or not. First, | think one of
you or sonebody said that when there is a random zed st udy,
the repair and the therapy tends to get better. | think
that if one would pay close attention to the ASD cl osure and
usi ng pericardiumand sone ot her things, ny guess is that
instead of a 2 percent residual rate, there would be a zero
percent residual rate.

DR. RINGEL: You would do it even if the patient
cane to you, and you knew you were in the study--

DR MAVROUDI S:  Yes.

DR. RINGEL: --but it wasn't a flip of a coin;
right?

DR. MAVROUDIS: So would you if you were treating
hypertensi on or sonething el se.

DR. RINGEL: Right.

DR. MAVROUDIS: But if you were in a study, you
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m ght - -
DR. RINGEL: No, no--as part of a study, right.
DR. MAVROUDI S: --yes--you m ght--maybe you m ght
pay nore attention to the diastolic blood pressure over
time. | don't know. |'mjust saying--
DR, RINGEL: Wll, no. I'msaying that's part of

the study. The question is random zation. Wy does

random zation change that? Let's say the patient cones to
your hospital and gets to speak to you and gets to speak to
the interventional cardiologist, but then the patient nmakes
the choi ce as opposed to random zed.

DR. MAVROUDI S: Sure. | don't know that | can
speak very, very--and this is clearly a very difficult
problem and | don't want to be rigid on this. | think the
best way to get this study over with and done is to try to
do the best we can and maybe even stretch things here and
t here.

But remenber--ASD sizes are different; sonme of
them are close to the conduction system sone of themare
not. | think that in order to get all these factors sort of
on the playing field, the linear playing field, it mght be
the best way to do this and really get the answer is with a
random zed st udy.

| amnot a statistician, and | don't know how many
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woul d be needed to answer these questions. M/ guess is,
i ke Hank Edmunds t hought, nmaybe 1,000 or nore.

But | also would Iike to make a point that
patients get their information fromdoctors, and patients
get their skew on things fromdoctors and now, | suppose,
fromthe nmedia. You know, | don't necessarily think that
coil occlusion is any safer than surgery. You could argue
that surgery is much safer than coil occlusion, depending on
what ot her things could be involved, and | think these kinds
of things can be told to the famlies in that kind of way
where they are able to nmake a decision in light of what is
true and what is not true, what is knowmn and what is not
known.

So | think that while sonmeone could be a zeal ot
for one thing and be a zealot for sonmething else, | think
it's incunbent on us to try to go through that.

DR. RINGEL: But once again, if the parents or the
patient are allowed to speak to you and your interventiona
cardi ol ogi st, why can they not then nmake the decision for
t henmsel ves? You, | assunme, would present a very strong case
for why they should have surgery--

DR. MAVROUDIS: No. | wouldn't present a strong
case; | wouldn't. | can tell you that | wouldn't. | nean,
|"mgiving you a strong case here of the point that |I have
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to make. It is somewhat a courtroomkind of thing that | am
the protagonist for surgery. But if a famly cones into ny
office, I would do what | think is the noral thing and tel
themthat there are two ways of approaching this, and this
is the track record for this, and this is what | believe to
be the track record for this, and while the things are very
simlar, you have got to be careful about this, this, and
this over there, and this, this and this over there. That's
it.

DR. CURTIS: | think the point has been nade.

DR. MAVROUDI S: Thank you very nuch.

One questi on.

DR. EDMUNDS: | think less is better, but do you
really think, given the fact that patients don't |ike
surgery--1 think we all can agree with that; | nmean, surgery
is sonething that you have to have, not sonething you
particular go out and find--

DR. MAVROUDI S: | have 100 technol ogy [phoneti c]
patients who woul d- -

DR. EDMUNDS: --we're not talking about
[ 1 naudi bl e] - -

DR. MAVROUDI S:  Fi ne.

DR. EDMJUNDS:. --okay--do you really think that
it's possible to random ze surgery versus an interventiona

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

139

catheter, the fact being that so many patients fromthe
newspapers, the docs, the neighbors and so on, know that it
can be done with a coil or a device or sonething |like that--
do you really think that we can random ze now between devi ce
and surgery?

DR MAVROUDIS: | don't know. I'msorry. | wsh
| could tell you, but | just don't know.

DR. EDMUNDS: Well, | think there are probably a
| ot of people with you.

DR. MAVROUDIS: | don't know.

DR. EDMUNDS: | don't know, either, but | think
it's an open question.

DR CURTIS: | think you're right. Thank you very
nmuch.

DR. MAVROUDI S: Thank you very nuch.

DR. CURTIS: The next speaker is going to be Dr.
Mar |l ene Tandy, fromthe Health Industry Manufacturers
Associ ati on.

DR. TANDY: Good afternoon. | am Marl ene Tandy,
and I'"'mwith the Health Industry Manufacturers Associ ation.
H MA is a Washington, D.C -based trade association. W
represent nedi cal device manufacturers. Many of our nenbers
conduct clinical trials, and therefore they have a
significant interest in the nethods that are used to design
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clinical trials.

| think we would all agree--and that is what we
have di scussed today--that the gold standard for any
clinical trial design is to have an active, concurrent,
random zed control. In this case, it would be open chest
surgery. And | think that that's exactly why these trials
were started that way, because that is the gold standard,
and | think that what's happened all along is that we've
wanted to be m ndful of howis that actually working, and |
think that's why we're back here again to discuss this trial
desi gn, because what m ght be the optiml nethod of choice
or treatnent of choice or study design of choice
theoretically nmay not actually prove doable in practice.

We think that a good faith effort has been nade to
conduct the trials with this type of random zed control, but
we have heard about sonme of the significant special problens
t hat have happened that make us at this point have to
reconsi der how can we realistically nove ahead.

When you have the dropouts that have occurred,

t hat have been di scussed, and you have the patients noving on
to different centers, waiting until the child gets ol der,
you end up |l osing sone of the advantages of random zati on.
The active, concurrent random zation, its two bi ggest

advant ages as we have discussed are to really mnim ze the
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sel ection bias, and you nmaxi m ze the conparability between
groups. But wth all the dropouts and the shifting around,
what ends up happening, as we have said, is that the
conparability between groups starts declining, so you end up
in a situation where maybe you haven't really achi eved one
of the advantages of the random zed design that we started
with.

Al so, just the sinple accrual of patients, the
| ack of accrual, makes us think that if we stick with sone
type of active, random zed, concurrent control, that we are
inreality never going to be able to conplete these trials,
and what benefit would that serve in trying to figure out,
gee, are these devices safe and effective conpared to sone
type of surgery.

So we are sort of caught between a rock and a hard
pl ace here. 1It's |ike people recognize that the random zed
met hod isn't necessarily achieving what we want. On the
ot her hand, historical controls have sone serious
limtations. And | guess any trial design that would be
presented, that anybody could stand up here and argue for,
any trial design has limtations. Unfortunately, there is
no perfect design. So whatever we would cone up with, there
woul d be pluses and m nuses; it would be open to statisti cal
consi derati on.
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| guess where we see the goal is to try to
maxi m ze the positives and m nimze the negatives of an
alternative nethod |ike historical controls. And probably
the nost difficult thing about historical controls, the
thing that they are worst at, is the conparability, and that
is where we are really struggling is how can we design an
hi storical control nethod that is going to give enough
conparability to the trial, to the investigationa
treatnent, that we are going to feel confortable with. That
is what we are struggling with and that is what we are
searching for

| think the sponsors, with FDA and with the
panel's advice, are trying to come up with the next
generation trial where we would be confortable enough with
the historical controls that are selected and to try to
tighten up their conparability and to try to give that a
place in this trial design so that we mght ultimately be
able to collect the data we need to try to assess these
di fferences.

It is going to be difficult, but it is sonething
that at |least we think is possible to do with everybody
wor king together to try to devel op an appropriate historical
control nodel. W are concerned that if we stick with the
random zed, active, concurrent surgical nodel that we'll get
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bogged down and will not be able to nove forward.

Hi storical controls have been around for a | ong
time and have been used in device studies for a long tine.
sonetinmes, that has been a good point, sonetinmes that's been
a bad point, and our argunent basically is that you really
kind of need to tailor the historical controls to the
devi ces bei ng consi dered and the plans being considered, and
that is basically what we're trying to do.

So we are hopeful that a nethod can be worked out
to permt historical controls in this case.

| want to add one nore thing, which is that the
device law itself and the FDA s regul ati ons do have sone
flexibility in themto allow historical controls. That is
one reason why we are able to be here today and to even talk
about. In the drug world, as all of you who have worked
with drug trials have experienced, there is nmuch | ess
flexibility in allow ng nethods other than the concurrent,
active, random zed control, but we think that you are on
solid ground to be able to reconmmend sone alternative form
of control. And in a regulatory setting like this, which
this basically is, we are hopeful that that will offer sone
confort to everybody to know that it's possible to design
sonething in addition to what we have now and be on firm
regul atory as well as scientific ground.
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We really appreciate the opportunity to be here.
| know we're running behind. [|'d be happy to address any
guesti ons.

Thanks.

DR. CURTIS: Thank you.

The next speaker is Dr. Thomas Hougen fromthe
American Heart Associ ation.

DR. HOUGEN: Dr. Curtis, nenbers of the panel, ny
name i s Thomas Hougen. | am a professor and chief of the
Division of Pediatric Cardiol ogy at Georgetown University
Medi cal Center here in Washington. | conme before you as an
invited speaker on behalf of the Council on Cardiovascul ar
Di seases in the Young of the Anerican Heart Associ ation.

| have no financial interest in the Heart
Associ ation, and they paid nothing for ne to be here today.

The comm ttee should al so know that | amthe
chai rman of the Efficacy and Safety in Data Monitoring
Comm ttee of the CardioSeal clanshell device, from which
receive no financial reinbursenent for that. | am an
outside consultant for that Safety in Data Mnitoring
Commi ttee.

[Slide.]

l'"d like to briefly show you sone historical data
froma | ongstandi ng cooperative, nulticenter group as |isted
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on this first overhead, which the Pediatric Cardiac Care--

DR. CURTIS: Excuse ne. | need you to clarify--

DR. STUHLMULLER: You are involved with the
commttee for which study? It just needs to be clarified
for the record.

DR. HOUGEN: The Cardi oSeal cl anshell device.

DR, STUHLMJLLER: You're involved with the sponsor
i nvestigator study out of Boston Children's; is that
correct?

DR. HOUGEN: | amthe chairman of the outside
Safety in Monitoring Data Commttee.

DR. STUHLMULLER: Right. There are two studies.
One of themis the conpany study, and the other one is an
institutional study.

DR. HOUGEN: This is the institutional study.

DR. STUHLMJULLER: That just needs to be clarified.

DR. HOUGEN: This is the high-risk study. Thank
you.

About 20 years ago, a group of nedical centers in
t he Upper M dwest decided to collaborate to collect data on
t he surgical outconme of congenital heart disease, and over
the last 18 years, they have done this. There are now 41
centers that cooperate in this nmulticenter database which is
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the largest one in the country, and these centers are |isted
here for your information. Most of these are small to
medi um si zed nmedi cal centers. | don't think any of them are
centers for devices at this tinme, but they have collected
this data and soon will publish a book on sone of the

out cone, and the next overhead will give you sone historical
data on sone of the |lesions that were discussed today.

[Slide.]

Again, these are small to nediumsized nedica
centers, and over the last 10 years, surgical outcones for
secundum atrial septal defects in children and adults are
presented here. There were al nost 2,000 operations
representing 7-1/2 percent of the 25,000 operations done in
this 10-year period. There were three deaths--one an adult
and two children--with a .16 nortality.

| bring this up because there may be an absol ute
nortality that we are going to be faced with in closing
secundum atri al septal defects in children. It may reach
the anesthetic risk. Lengths of stay are listed there.

[Slide.]

Sone the data that was already presented, | just
wanted to nention that the data that Dr. Yeager presented
from Col unbus Children's Hospital, of these 58 cases at
foll owup by echo 4 nonths after surgical closure of the
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atrial septal defect, this group found four, or 7.8 percent,
with a residual shunt.

[Slide.]

We have already tal ked about this study from Saudi
Ar abi a.

The next overhead, please.

[Slide.]

The American Heart Association Council on
Car di ovascul ar Di seases in the Young will publish in
Decenber a supplenent on interventional devices. In this
audi ence are at least two of the authors of that report. |
have copies if the panel would |ike them

| am showi ng this because this group of authors
fromthe CBDY | ooked at indications for ASD devices. It is
shown here that there are sone anatom c criteria, sone of
whi ch have been spoken to today. For instance, these are
all secundum atrial septal defects wth a dianeter of |ess
than 20 nm There are certain other anatom c features that
make them favorabl e for ASD device cl osure.

The second point, conditions in which ASD devices
may be indicated--none. But inportantly, nunber 3,
conditions in which there is general agreenment that the
cl osure devices are inappropriate are |isted, including
si nus venosus ASDs, primam ASDs, and ASDs that acconpany
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ot her heart disease requiring an operation.

Dr. Mullins indicated that in his flow chart, so
many patients are elimnated, and this just supports that,
that we are tal king about a snmall group of secundum atri al
septal defects that may be anenabl e for device closure.

Next over head, please.

[Slide.]

Again, fromthe Pediatric Cardiac Care Consortium
for PDA closures in infants, children and adults over the
| ast 10 years, there were, 1,635 operations in 1,619
patients. There were sonme re-operations. Infants had a
nmortality of 2.8 percent. Most of those were in the first
few weeks of life. However, children, that is, over the age
of one year and |l ess than 21 years, out of 1,000 or so
operations, one patient died--it was a 14-nonth-old with
conpl ex heart disease. Length of stay is listed. A small
nunber of adults underwent surgical closure with no
nortality.

Again, there may be a mnimal nortality with PDA
closure that we will have to accept, although | agree with
Dr. Mavroudis, nmany of the |arge series have no nortality,
and that obviously should be the goal.

Next over head.

[Slide.]
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This is a surgical series of 31 cases published in
1991 of ligation, not division, of the duct, and there was a
23 percent residual flow at foll owup by echo, and Dr.
Mavroudi s and ot hers spoke to his data of a 46-year series
with no residual flow and no nortality.

[Slide.]

The next overhead is the CBDY recommendations for
criteria for placing devices. These are not coils, these
are devices that are not available in the United States, and
they are listed. Sone of these have been spoken to before--
synpt omati ¢ PDAs, asynptonmatic with continuous nurnur, and
then sonme silent ducts. The only indication that naybe we
shouldn't close is a silent duct that was incidentally found
on an echo for other reasons.

A condition in which there is general agreenent
that closure is not appropriate is PDA with pul nonary artery
hyper t ensi on.

[Slide.]

The next overhead lists the indications for coi
occlusion, and they are listed here for the PDA that are
small. Conditions in which coil occlusion may be indicated
is the noderate size duct and so forth, and then there are
sonme ot her indications for coil closure and sone
contraindications, that is, large PDAs. This is for the
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coil .
| think those are all the overheads.
Very briefly, the benefits of controlled
random zed trials have been di scussed today. The
establishment of safety and efficacy is inportant. | think

that trials that attenpt to random ze will hasten approva
of these inportant devices, and | think they will also
i nprove the outconme for both arns of these studies.

The design of the trials is very difficult. The
designation of trial centers is difficult as is the
selection of patients. One assunes that the nedical centers
are conparable for both device closure and surgery. There
has been sone di scussi on about the problens of the parent or
patient expectation. The anatom c, physiol ogic and
noncardi ac criteria exclude a nunber of patients, making the
trials again nore difficult.

Patient and parent consent will be difficult, as
has been discussed, if travel to a distant nedical center is
required for a treatnent option that is avail abl e nearby.

Det erm nati on of endpoints of treatnent nost
i kely should be conplete closure of the defect, and should
be short, that is, one year, as has been nentioned. Since
hi stori cal data have shown that |ate closure of sone smal
residual shunts after surgery or device placenent does

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

151

occur, a waiting period is justified. However, it is unfair
and unreasonable to have patients and famlies wait with
uncertainty for a distant endpoint.

| would i ke to summari ze saying that the smal
nunber of patients with suitable anatony and physiol ogy for
device closure of ASD or PDA poses interesting chall enges
for the trial design. On one hand, the | arge body of
exi sting clinical data and physician experience with devices
encourages us to proceed as usual. However, treatnment of
children with devices for a long lifetinme requires careful
consideration, especially in situations where surgery
remai ns an acceptabl e choice of care.

The Cardi ovascul ar Di seases in the Young Counci
of the Anmerican Heart Association encourages this panel to
develop trials that foster the devel opnent, application and
approval of transcatheter-delivered devices to treat
congenital heart disease. | thank you for your tine.

DR. CURTIS: Thank you.

The next speaker is David MCarthy, the parent of
a child with an ASD cl osed by an investigational device.

MR. McCARTHY: Good afternoon. My wife Cathleen
has joined ne, as well as our 6-1/2-year-old daughter,
Kelley, who is a little shy to join us at this tine.

Kel l ey received the device treatnent just very
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recently--

DR CURTIS: I'msorry. You have to tell us
whet her or not you have a financial interest in any of the
conpani es.

MR. McCARTHY: Okay. Yes. W were invited down
here by AGA, the manufacturer.

CURTIS: So they paid your expenses here?

McCARTHY: Exactly.

3 3 3

CURTIS: Al right, thank you.

MR. McCARTHY: We'll basically be talking a little
bit about our feelings regarding the random zati on process
in general as it applied to sonme of the trials and
tribulations that we went through fromthe tinme we first
found out about Kelley's situation.

Ckay. In Novenber of 1991, Kelley is diagnosed
with atrial septal defect. Since she was di agnosed at such
a young age, Dr. David Fulton, chief pediatric cardi ol ogist
at Boston's New Engl and Medi cal Center, suggested that we
want and see if the hole would close on its own provided no
ot her conplications devel oped.

MRS. McCARTHY: It was very difficult for us to
hear that our baby had a heart defect and that she would
have to undergo open heart surgery if it didn't close on its
own. Chances of it closing were very slim but we held onto
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that hope for the first couple of years.

MR. McCARTHY: By Novenber of 1993, during one of
Kel | ey' s annual checkups, Dr. Fulton apprised us of a new
devi ce being devel oped for those afflicted with ASD |i ke our
daughter and a relatively new alternative to the traditiona
surgi cal technique.

At that tinme, we did express sonme concern and
skeptici sm about placing sonmething of a foreign nature into
our daughter's heart. However, know ng the many risks that
can be involved in open heart procedures, we elected to keep
an open mnd and try to learn as much as we coul d about our
choices as we tried to decide what would be in our
daughter's best interest. This was a difficult process.

That brings us up to Novenber of l|last year. W
were introduced to Dr. Ziyad Hijazi, the director of the
cardiac cath lab. By that time, it becanme apparent that
Kell ey's condition would not heal on its own, and a deci sion
woul d have to be nmade on how to correct it.

During our appointnent with the doctor, we were
given a visual denonstration of the septal occluder, known
to us as the "unbrella device."

MRS. McCARTHY: Actually being able to see this
device--we held it, we played with it; we put it inside a
pi ece of paper and pulled on it--we were amazed to see how
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it wouldn't nove. The paper did not rip; it just stayed in
pl ace.

It gave us such an overwhelmng feeling that this
was sonething that we could really think about doing for our
daughter rather than have to go through the regul ar surgery.

So at that time, Dr. Hijazi recomrended t hat
Kell ey go through the trans-esophageal echo to determne if
she would qualify for this device.

MR. McCARTHY: The next nonth, Decenber of 1996,
Kel | ey underwent the TEE, which revealed that she had two
hol es instead of just the one, as originally thought. But
she still qualified for the device, because the holes were
in a treatable area.

When we received the results of the tests, we were
happy that she qualified for the procedure and woul d not
have to undergo the open heart surgery. Then it was just a
matter of tinme before the procedure was schedul ed.

Then, in May of 1997, of this year, Dr. Hijaz
phoned ny wife and informed her of the random zation process
that was instituted by the FDA for treatnent of ASD
cl osures. Seventy-five percent would have the device, and
25 percent woul d have the surgical closure. The process
woul d i nvol ve the choosi ng of seal ed envel opes.

MRS. McCARTHY: | was devastated by this. | just

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

155

coul dn't understand how anybody coul d nake that decision for
us. W just felt that all decisions for her were being
taken away. So, being her parents, we felt it was our right
to make that decision and not anyone else's. But during the
phone conversation with Dr. Hjazi, we set up the

appoi ntnment for June 11th in Boston to go in there to choose
t he envel ope.

MR. McCARTHY: So on the 11th of June, the
random zation began at the cath clinic at New Engl and
Medi cal Center in Boston. W nmet with Dr. Hjazi and his
nurse, Steve, and the envelopes. W were told that we were
the first ones to choose fromthe 20 envel opes, which
consi sted of 15 device closures and 5 surgical closures.

And agai n, before choosing the envel ope, we kind
of made known our feelings and our disgust at having to be
subjected to this nethod of determ nation. so, with
appr ehensi on, we went ahead and chose the envel ope, handed
it to Dr. Hjazi, and he went to open it, and upon opening
it, he announced that it read surgical closure. At this
point, Cathy didn't take it too well.

MRS. McCARTHY: Wbrds coul d not descri be how upset
we were at having such a major decision about our daughter
bei ng taken away fromus. W asked Dr. Hijazi at this point
what ot her options we may still have, and he replied that he
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coul d not hel p us now because Kell ey was now on record as
part of the random zation. W would have to have the
surgi cal procedure done, or wait for full approval of the
devi ce, which would be at |east 3 nore years, nmaybe | onger

Wth that, we left, and we went hone, very upset.

MR. McCARTHY: Upon returning honme, | placed a
call to the FDA's New Engl and regi onal office in Stoneham
Massachusetts, just to go on record for what it was worth as
bei ng against this policy regarding the random zation
process. At that tinme, | was told that the protocol was
general ly established by the manufacturer of the device and
not the FDA, so any concerns that we had shoul d be addressed
to the manufacturer and not to them

MRS. McCARTHY: The next day, June 12th, | called
Dr. Fulton to thank himfor everything he had done to help
us over the last few years and also to discuss with himour
unhappi ness with the final outcone of everything.

| also nentioned the discussion that ny husband
had had with the FDA the day before. Dr. Fulton replied
that it was the FDA that set the protocol and not the
manufacturer. We then provided Dr. Fulton with the FDA's
phone nunber so that sone followup could be done on this
matter.

We al so decided at that point to drop out of the
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random zation study. By dropping out, we would be eligible
for other studies that cane al ong.

MR. McCARTHY: However, things started to | ook up
alittle bit after that, as in August of 1997, Dr. H | azi
contacted us to see if we wanted Kelley to be part of a
speci al synposium study which woul d take place in Septenber.
Thi s synposi um was schedul ed to provide a forumin which the
doctor could performthe procedure via satellite uplink to
an audi ence of 200 cardiol ogi sts gathered at the Boston
Marriott. W obviously decided to be a big part of that and
el ected to get invol ved.

MRS. McCARTHY: On Septenber 10th, 1997, the
procedure was perfornmed at Floting [phonetic] Hospital.
Everything went very snoothly, and Kelley was rel eased the
next day, with no restrictions to her activities after the
first 24 hours. After that, Kelley was up and at it, with
no incision, no stitching, no pain and no scarring. She
acted |like nothing had been done. She was playing for her
yout h soccer teama week later, and here she is wth us, six
weeks later. |f she had had the open heart surgery, she
woul d probably still be recuperating now.

W, as Kelley's parents, feel blessed that the
opportunity to participate in this Septenber synposium was
offered to us, but our hearts go out to the 25 percent that
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have ASD but are not given the right to nake their own
choi ce.

We hope that the FDA will reconsider their
deci si on about random zation by not just |ook at the nunbers
but at the people that this really affects--our children.

Thank you.

DR. CURTIS: Thank you.

We appreciate everything you have gone through
wi th your daughter. | just wonder, though, fromthe way you
speak, whether or not--apparently, it sounds to ne |like you
felt so strongly about the use of the device and wanting to
get it for your daughter--

MRS. McCARTHY: At first, we weren't.

DR. CURTIS: --okay--but | just wonder--you agreed
to random zation, but did you really agree? | nean, did you
really intend to go through wwth it, because you had a 75
percent chance of getting the device--was it we'll do it,
but if not, we're going to drop out?

MRS. McCARTHY: | think we really | ooked
positively that we would get the device, and | don't think
we really kept it in our mnds that we wouldn't get it. It
was just we will have it done. It wll be done.

You know, you go into it thinking that, well,
it'"ll be sonebody else that will get that, not us.
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DR. BAILEY: Wuld you have gone into the trial if
t he odds were 50-507

MRS. McCARTHY: No, | don't think so; | honestly
don't. Wen it was first brought to us, we were very
hesitant about this, and for 6 years, it was |like a
roll ercoaster on what to do. And just the thought of the
surgi cal --we wei ghed bot h.

DR. CRITTENDON. Did you have a chance to speak
wi th the surgeon?

MRS. McCARTHY: Did we speak to the surgeon at one
time? We have spoken to so many of the different doctors at
the hospital that | am not absolutely positive if we spoke
to the surgeon hinself. W did speak a lot with Dr. Fulton
who is the chief cardiologist. He explained everything to
us both ways. He gave us the pros and cons of both.

DR. CRITTENDON. And was the process of
random zation and why random zati on was needed for the study
expl ained to you?

MR. McCARTHY: Yes, and we have been educated
somewhat in the 2 or 3 hours that we've been here. You
know, we tried to educate as nmuch as we could on the subject
of it, but we felt that there was a need on our part to try
to have our own control as to what we thought woul d be good.

This, alnost going into the 21st century, and
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after learning that much nore about this device as tinme went
by, I think it's a real revolutionary type of procedure--and
not hi ng agai nst surgery, but |ike was nentioned earlier,
mean, if you don't have to have the surgery, why go through
it?

DR. VEEI NTRAUB: Do you think that the potenti al
conplications were really explained to you in detail?

MRS. McCARTHY; Yes. W got pages to read about
it, to explain exactly what could happen. But there are
conplications with everything that you have, and it's just
which is nore than the other. She will be--which I did not
say--she will be watched closely. W do have foll ow up
appoi ntnents. She's doi ng wonderful .

DR. VEI NTRAUB: Just out of curiosity, because |
think part of our job is educational, how has this last 3
hours--or, do you understand the dilenma of the FDA?

MRS. McCARTHY: We do--or, | do--I do understand
that, but | also think that you also have to take into
effect, you know, ook at it as a parent and--excuse ne--

DR. BRINKER: Can | ask you one question? It seens
i ke part of your particular situation was that when you
were first introduced to the concept of having this kind of
procedure as an alternative to surgery, the issue of
random zation wasn't initially brought up
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MRS. McCARTHY; OCh, no. W knew not hi ng about

that at all.

MR. McCARTHY:  No.

DR. BRINKER: And | guess you were sort of shocked
when you had to hear about this random zation thing.

MRS. McCARTHY: Oh, definitely, definitely.

DR. BRINKER: Do you think that if you were
introduced to this initially with the idea that we really
don't know whether one is safer than the other--that this is
a new technique, and in order to do this, random zation is
necessary fromthe very beginning--so that you didn't really
have your mndset that this is available, and I can choose
either one--1 want to choose this, but all of a sudden, |
have to random ze. |If random zation were part of the
original concept to you, do you think that that would have
made a difference?

MRS. McCARTHY: Yes, it probably woul d.

MR. McCARTHY: It would have, but when we were
first told about the process--1'msorry, about the device
process--Kelley was only 2-1/2, 3 years old, and at that
time, Dr. Fulton nade us aware that there were studi es being
done, you know, that this was kind of |ike cutting-edge and
all that, so that's why we didn't rush into any rash
decisions. So we were trying to--and we knew that based on
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her age, she did have sonme tine, so there didn't have to be
any rash deci sions.

MRS. McCARTHY: But he also told us at that tine
that at any tine, if we wanted to have the surgery, they
woul d do that. They never said to us: Do not have the
surgery. They conpletely left it up to us.

DR. CURTIS: Let nme ask you--you said you had a
big, long consent formto | ook at about the conplications.

MRS. McCARTHY: Ch, yes.

DR. CURTIS: When you got done, was it your
i npression that the device had nore of a potential for
conplications than surgery, but it was |less invasive, or did
you have the inpression that surgery was going to be
riskier? | mean, howdid it all weigh out or add up to you?

MRS. McCARTHY: | still felt that the surgery had
nore risks involved init.

DR. CURTIS: So your inpression after hearing al
the risks was that surgery was riskier than having the
devi ce?

MRS. M CARTHY:  Yes.

MR. McCARTHY: Yes, because you tal k about the
medi a that you are exposed to, and that's how peopl e get
their information, and | kind of fall into that bracket, |
guess, to a degree, because if you watch the PBS specials or
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sone of those Discovery Channel things and so on, you see
the visual, graphic nature in which these open heart types
of operations are done, and it does get kind of enotional.

DR. RINGEL: My | ask, just out of curiosity,
were you told that there was a surgical option done across
town where the surgeon makes a 3-inch incision, and were you
aware that for surgery, two trans-esophageal echocardi ograns
woul d not be needed w thout the additional risk of sedation
for the TE echos? Wre you aware of those additional factors
outside of just the two procedures?

MR, McCARTHY: No. | would say if we were--when
the time cane--okay--we weren't, but probably because we
hadn't really nmade a decision one way or the other as far as
whi ch nethod we were going to go. W weren't given the
specifics, really, for the device closure, either, at the
very begi nni ng.

DR. HOPKINS: Let ne conplinent you for com ng
here. This is a pretty form dable group, so you are doing
terrifically.

MR. McCARTHY: Thank you.

DR. HOPKINS: You nentioned that your daughter now
is going to be followed closely for the rest of her life,
for the rest of her chil dhood.

MRS. McCARTHY: Yes, she will be.
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DR. HOPKINS: \What is your--

MRS. McCARTHY; | believe she will be seen in 2
nmont hs and then again in 6 nonths and then again in a year,
and | believe it will be a year after that--1'mnot sure
exactly for how | ong.

DR. HOPKINS: And have you been told about the
need for antibiotic prophylaxis for dental procedures and
t hose ki nds of things?

MRS. McCARTHY: No. | know right now, she is on
an aspirin a day for 6 nonths. Does that answer your
gquestion?

DR. HOPKINS: Yes. Thank you.

DR. CURTIS: GCkay. Thank you very nuch.

MR. McCARTHY: Thank you.

MRS. McCARTHY: Thank you.

DR. CURTIS: The |ast speaker at this part of the
session is Dr. Carlos Ruiz, fromthe Society for Cardi ac
Angi ogr aphy and | nterventi ons.

DR. RU Z: Thank you, Dr. Curtis, nmenbers of the
panel. | want to thank you in behalf of the Society for
Cardi o Angi ography and Interventions for having invited ne
her e.

| am a professor of pediatrics and nedicine. | am
an interventional cardiologist at Loma Linda University. |
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have no economc ties with any of the conpanies, and they
have not sponsored ne com ng here. The Society has
sponsored ne com ng here.

[Slide.]

One of the bad things about being the | ast speaker
of the day is that many of the things that I amgoing to be
saying are repetitive, and unfortunately, | had all ny
slides made already, so there is nothing | can change at
this point, but | can probably add sone insights into things
that you probably already know as far as the atrial septal
def ect s.

The natural history that we all know about the
ASD, cl assical fromthe paper of Canpbell, shows that the
majority of patients up to the second decade are totally
asynptomati ¢ and have a normal |ife expectancy up to that
point. Beyond that, there is a great incidence of attrition
that increases to close to 10 percent in the sixth decade.

Next slide, please.

[Slide.]

We have to understand that this natural history is
based on the analysis of predomnantly if not all of them
synptomati c patients, and the concl usions drawn nust be
guarded and are not applicable to isolated patients. No
data exists that | amaware of on the |ong-term prognosis of
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asynptomatic children with ASD.

Next slide, please.

[Slide.]

The cl osing of ASDs--what are we pursuing with
that? Primarily, we nust ensure that the patients becone
synptomati c with advancing age, that the closure in
chil dhood prevents that, and that the closure in adults,
that the [inaudible] at that point can arrest the progress
of the synptons and reverse the deterioration that this
congenital defect has caused.

Next slide, please.

[Slide.]

You have heard about the success of surgical
closure. The surgical closure restores |ife expectancy to
normal, and it is done before the age of 25. Also, there is
anot her paper that shows that if the patients are ol der than
45, that there is essentially no difference in whether they
are treated nedically or surgically.

Now, this, | grant you, 1is very well-known data.
However, there are data contrary to that.

Next slide, please.

[Slide.]

W those two papers, by Sutton and Konstanti ni des,
that both show significant success in inproving the quality
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of life of these patients operated in ages ol der than 40.

Next slide, please.

[Slide.]

Traditionally, we know that the indications for
surgery for closing ASDs has been the presence of a Q: Q& of
1.5:1 with a pul nonary vascul ar resistance of |ess than 15
units. However, | would probably find not nuch resistance
fromany of our surgical colleagues in agreeing that any
si ze ASD today that shows evidence of volume overload is an
indication for closure regardl ess of what the Q:Q is for
what ever that is worth

Next slide, please.

[Slide.]

Now, you have seen both studies show ng the
i nci dences of conplication fromthe surgery, and | am not
going to enphasi ze again that data. However, one of the
t hi ngs that has not been nentioned by the previous
presenters that brought up this data from Galal and from
Hel ps is the fact that 16 percent of those patients do have
phreni c nerve danmage. G anted, nost of themare from
pati ents who have had right-sided thoracotom es and nostly
submammary i nci si ons.

Next slide, please.

[Slide.]
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Resi dual shunts have been wel | -established post-
surgery, and in different studies rangi ng anywhere from?2 to
7 percent, have been well-docunented both fromthe clinical
standpoint as well as by the trans-thoracic echocardi ography
st udi es.

However, a recent study presented in G rcul ation
in 1995 shows that when TEE is perforned in those patients,
29 percent do have residual | eaks.

Next slide, please.

[Slide.]

A rational approach to the managenent of ASDs in
adults, in particular those with synptons, requires a
control |l ed assessnment of the relative nerits of nedical and
surgical treatnent.

Next slide.

[Slide.]

Therefore, the goal of using devices is primarily
to identify and justify the appropriateness of the type of
test and test nethodol ogies, in essence to prove the safety
and efficacy of these devices, not necessarily to conpare
with surgery or with any of the different types of
approaches there are by surgery.

Next slide, please.

[Slide.]
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The testing strategies will need to identify the
safety and efficacy of issues, identify the rel evant
paraneters and variables, and identify and justify the study
popul ations that we are going to include in these studies.

Next sli de.

[Slide.]

We al so heard today what the random zation is, and
t he purpose of random zing primarily is to abolish any
bi ases toward any of the results. | agree with everything
t hat has been said today, that the gold standard is
random zed trials. However, we need to consider naybe nore
than one gold standard, and | think that probably that is a
hard task that FDA is going to have to look into to conme up
to simlar standards as random zed studi es.

Next slide, please.

[Slide.]

Random zati on problens are definitely docunented,
as has been shown by previous speakers today. Patients who
do not want the device, who want to go to surgery, wll
bypass the random zation. Again, nost patients will require
second party consent, i.e., the parents, and therefore, that
brings a conponent of significant enotional stress. But
nmost inportantly, historically, we can docunent the
difficulty of random zed pedi atric popul ations, and the
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proof of that is the disproportionate percentage of drug and
devi ce uses that are currently approved indications in the
pediatric population. | invite all of you to | ook through
the PDR as well as at any devices that are currently being
used.

Next slide, please.

[Slide.]

We have been using a |lot of these devices,
actually if not the great majority, as off-Ilabel use, and
based on the assunption that children are small adults, and
| can assure you that there is nothing further than the
truth, that children are not small adults.

Next slide, please.

[Slide.]

Referring physicians is another problem [If | am
a general pediatrician, and fromny reading of the
[iterature, | can |ook at the results fromoverseas in
European trials and see what sorts of conplications and
success they have, and here, | have a patient that | have to
refer to be random zed, ny feeling is that I'mgoing to hold
onto that patient until you finish the random zation, and
then | wll refer the patient to you, because | do not have
any rush to refer that patient.

And as was brought up earlier, the fact that a
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patient can be random zed in Center A does not nean he can
go to Center B or Center Cto be random zed until they get
what ever they feel is what they want.

Next slide, please.

[Slide.]

Therefore, the real options for patients are not
only surgery versus device, as we expect to see
statistically fromthe random zed trials, but the reality is
that the patients do have the option to wait, and they do
have the option to go outside the United States to pursue
that device that is not avail able here.

Next slide.

[Slide.]

Surgical results for efficacy and safety are one
of the--I"msorry. Random zation agai nst surgery--
therefore, the surgical results for efficacy and safety are
wel | -established. The lack of significant variation between
different institutions as far as results fromthe surgery
and the fact that the long-termuse of this approach to
cl ose ASDs--all of those nmake random zation agai nst surgery
per haps not needed for this specific |esion.

Next slide, please.

[Slide.]

As Dr. Hijazi proposed, the study through a

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

172

regi stry that accounts for nonbi ased, objective outcones
measures and statistically sound design, wth retrospective
and probably prospective elenents of safety and efficacy
shoul d probably be a viable alternative to study the
efficacy of this device.

Thank you very nuch.

DR. CURTIS: Thank you.

s there any specific question from anybody?

[ No response. ]

DR, STUHLMIULLER: For the public record, | need to
introduce a letter fromthe Anerican Coll ege of Cardi ol ogy.
It is witten by Dr. Arthur Garson, who is Vice President of
the American Col |l ege of Cardi ol ogy.

The main points in his letter are the foll ow ng.
First, he believes that the general premse in clinica
research in children shoul d operate by the sane principles
as clinical research in adults. Random zed clinical trials
are the current gold standard for clinical investigation and
shoul d be pursued whenever and wherever possible and
practical .

Regardi ng the issue at hand today, they propose an
al ternative study design because they have concerns, based
on what they have heard, as to whether it is practical to
conduct a random zed study. They feel that it should be a
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prospective study conparing centers using catheter closure
wWith centers using surgical closure. It should be a case-
controll ed nmethodology, with rigid criteria for entering
into the study, and that patients should be matched for
defect size, age, sex and several other paraneters.

Regardi ng safety and efficacy, they feel that
standard safety and efficacy neasures should be eval uated
and that, in addition, conplications related to device
enbol i zati on should be factored into the safety and efficacy
anal ysi s.

Regardi ng PDA, they feel that follow up by
transthoracic echo at 6 nonths is adequate, and efficacy for
ASD and PFO cl osure woul d be conprised of a transesophagea
echo perfornmed at 6 nonths after the procedure.

DR CURTIS: W're going to take a break now, and
we'll reconvene at 4:45 for the open conmmttee di scussion.

[ Recess. |

DR. CURTIS: W'IlIl reconvene now. W are
obviously pressed for tinme here, because we have been told
that we need to conclude by 6 p.m

Before of that, we have all had sonme chances to
ask questions of the sponsors, and even though |I'm sure we
all have a few nore we'd |ike to ask, we don't want to
short -change the di scussion, which is already probably
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shorter than it should be. So I think what we should do is
go around the room and have everybody nmake sonme comments and
really limt it to no nore than 5 m nutes--because if you
count that up, that's going to take an hour right there.

What we need to do before we | eave here, if
nothing else--and if we get near the end, and we haven't
done this, I'll stop, and we'll address it--is we need to
gi ve sonme opinions or guidance to the FDA about the answers
to sone of the questions they have posed to us.

Let's just start to ny left wwth Dr. Hopkins.
Pl ease go right ahead.

DR. HOPKINS: Thank you.

There were just a couple of philosophical points
t hat becanme apparent to nme as we | ooked at this over the
| ast few hours.

First of all, all of us are colleagues, and |
woul d just rem nd everybody out there that we put on a
different hat when we cone into this roomand join this
panel, and we're | ooking at these issues slightly
differently than when we get together at cardiac cath
conf erences.

| think a couple of points becane apparent to ne.
First of all, the pediatric cardiologists and the
pedi atricians, in effect the people who get to these

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

175

patients first, cannot be unbiased. It is absolutely

i npossi ble. The point of everybody's discussion fromthe
very beginning was that you in effect said you could not be
unbi ased.

That ups the ante a | ot than for designing
appropriate research criteria to prove what we should be
recommendi ng to the patient.

Don't forget that we don't need to panic here--
particularly in ternms of the ASD closure, patients are doing
just fine.

W have a big, big bite to take out here. There
are really four different lesions that we're trying to talk
about in one day--the secundum ASD, the PDA, the PFO, and
t he conpl ex residual septal defect in conplex congenital
heart disease. The issues, | think,, facing the FDA and the
researchers and the clinicians are different for each one of
t hose four, as was brought out today.

Al'l of these need prospective trials. To ne,
random zation is less likely to be feasible or inportant for
the PDA, the PFO, and the conpl ex septal defect, since
i ndications are nore driven by patient indicators in those
patient subgroups.

However, for the secundum atrial septal defect, |
think it is an extrenely difficult problem Cearly,
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prospective studies need to be done. Historical controls
need only be condemmed. The surgical results are different
today than they were 6 nonths ago, different than they were
12 nonths ago, and certainly different than over the 34
years of experience that sone of the presenters had.

Patients in fact are getting different anesthesia
today, are eating dinner the night of surgery and goi ng hone
the next day. Mny of the side effects of the so-called
stress of surgery are being aneliorated, and therefore it
truly is conparing apples to oranges when you | ook beyond
nortality, which everybody states is very, very | ow.

There are al so confoundi ng vari ables, as Dr.
Jenkins pointed out, and biases that are inherent to any
study in which indications are part of the random zation or
the allocation process. One, of course, is age matching.
The difficulty for undergoing the procedure in surgery is
different for a 3-year-old than it is for a 15-year-old and
certainly for a 50-year-old, and therefore any prospective
study nust be age mat ched.

It was brought out by a nunber of the discussants
that the size and | ocation of the defect needed to be
mat ched because a very small defect at surgery is sutured
shut, larger defects are patch-closed, and therefore, if you
are random zing only large defects for surgery, you are de
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facto random zing a different kind of patient.

Finally, | am concerned about the patient
education in that it was brought out that there is a list of
conplications that can occur fromeither device. However,
it was clear to ne that the patient parents, if you wll,
di d not know exactly what they were trading off. And I
think that in fact that is inportant so that patient option
should be fairly presented to the parents. Sone parents may
prefer to take the choice of a keloid scar formation as
opposed to a thermal artery occlusion. Sone patients may
rather take the low risk of stroke with either procedure
versus enbolization of the device.

It is also apparent, at least with the parents who
were in the roomtoday, that they had no idea that they have
a device in their child' s heart that requires lifelong SPE
prophylaxis and that there is a difference in the
recomendati ons by the American Heart Associ ation between
having a device in the heart and having a patch cl osure of
an atrial septal defect in which no such prophylaxis is
needed after one year.

Therefore, in terns of the specific questions from
the panel, | would say clear there should be indications for
shunt closure that are determ ned by echocardi ography and
are as simlar as possible to the two arns of the study;
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that the appropriate controls for trans-catheter occl usion
devices for ASD should in fact be surgical, and it should be
concurrent and prospectively devel oped. For patent ductus
arteriosus, it should be prospective, but perhaps not

random zed. For patent foranmen ovale or for the conpl ex

| esions, it becones nuch nore conplicated. The patient size
of the cohorts is much smaller. But it needs to include

per haps oral anticoagul ation therapy.

It is not clear to ne that true random zation is
in fact feasible, but prospective match studies need to be
done and, where feasible, | would recommend random zati on.

The primary endpoi nt should be the sane, and as we
brought out in the questioning earlier, the endpoint here is
to turn, at least in the ASD closure and in the PDA cl osure,
the child' s heart into a normal heart. |f you haven't done
that with one armof the study, and you demand that of the
other armof the study, it is clearly a flawed series of
pr esupposi tions.

Any anmount of residual shunting is failure, and
t he assessnent of the anpbunt of shunting should be the sanme
for the nultiple arns of the study.

The time period is very problematical. The
outcone of ASD closure is not known for 40 years, and
therefore the gold standard that one is trying to match with
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the device is one that we won't know for 40 years. But
certainly, | think that for patients with the ASD cl osure,
there should be sonme ongoing registry for a nuch | onger
period of time than one year to begin to assess the |ate
outcones fromthe insertion of a device into a patient.

Thank you.

DR. CURTIS: Thank you.

Dr. Brinker?

DR BRINKER: Well, | would hate to think that
we've | ost a gol den opportunity to prove one way or another
the validity of these devices by clinical trial. But

clearly, there is no clinical epipoise anynore on the part

of the investigators. |I'mnot sure there was at any point.
So the idea that we try to instill in these kinds of trials
I s sonmewhat neani ngl ess now. |nvestigators are convinced by

what they said that not only is an inplantable device for
the indications |listed--except for the PFO, we really
haven't heard yet--not only is it hands-down better, but it
m ght be unethical to random ze patients to what they al so
consider is the gold standard.

And | think that is a real mssed opportunity,
because at one tinme, there had to be one tine in the 9 years
t hat these devices have been floating around where it was
reasonable to say that we really don't know whether one is
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better than the other. And if we do the random zation
study, and we tell people that the only way they can get
this device is if they go into the study, and that we truly
don't know what the risks and obligations are, then this
whol e t hing woul d have been over. W would have known the
results, and we woul d have been able now to either refer our
patients to a device or to tell themthat the devices just
aren't as good as surgery and that surgery is what they
shoul d have.

We are going backward a bit in our way of
exam ning regulatory trials. Five or six years ago, we kept
seeing trials that were experiential. They were not based
on good scientific data. They were basically registries.
And many of these trials had trouble getting through panel
anal ysis. Then, we started concentrating nore on getting a
kind of better clinical study fromthe get-go, and now we
are at a stage where it seens like it may be inpossible to
get the right kind of clinical study.

So where does that |eave us? It leaves us with
the possibility that 2 years or a year and a half from now
down the road, you nmay be submtting a PMA to the panel in
whi ch there is an incidence of 15 percent residual shunt in
an ASD of greater than 1.5 percent wwth a device. W won't
have good concom tant data, perhaps, on surgery, but maybe
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the surgery is zero percent or 5 percent residual shunt, and
it won't be a random zed study, and there will be a real
argunent at the period where this cones to panel again as to
what the validity of the data is and how we can nake a
deci si on based on the endpoints that were given in a study
that is not as tight as it should be.

Gven that, | think that we don't want to be the
| ast country in the world to accept new technol ogy, and we
need to cone to sone grips wwth what is feasible in the
current day. And | don't think we're going to do it today,
bet ween now and 6 o' clock, but | think it is wrthwhile to
air sonme of these thoughts, which is probably what is going
t o happen.

| think I would like to get across one thing, and
that is that we need to be nore adanant and design trials
better when newer devices cone up so that we are not faced
with this again and again and agai n.

Thank you.

DR. CURTIS: Thank you, Dr. Brinker.

Dr. Bailey?

DR. BAILEY: One of the questions that has kept
comng up inny mndis the definition of "efficacy." |If
you accept that surgeons can pretty nuch close the hole--if
you are limted to the interest in what the relative ability
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of interventional cardiologists to close a hole wth these
devices, or with each specific device--then | don't think
you woul d need a surgical control group at all. You could
just put everybody whom you could enroll into a registry,
and you could | earn sonething about the rate of closure, and
perhaps the community could decide on a criterion for what
is an adequate rate of closure.

That's one sort of concept of efficacy.
Qobvi ously, that does not get at side effects, conplications,
and so on. But again, if one could decide on an acceptable
| evel of conplications, one could get by wi thout a control
group.

| f you want to nake conparative statenents, and if
your concept of efficacy involves conparison with another
standard, a gold standard or whatever kind of standard, then
| think there is a quantumdifferent, a qualitative
di fference, between a random zed study and a prospecti ve,
concurrent registry of surgery and devices. Although
think that is a well-neaning idea and perhaps a useful idea,
and you can nmake these registries as |large as you want,
you'll never really know what the bias is. [It's not a
guestion of is there a bias; the question is howbig it is.

So any inference has that |urking doubt, and I
t hi nk consci entious people comng fromdifferent backgrounds
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can have very different and well-founded beliefs about how
big that bias is.

| am not convinced--and | agree that the data show
that random zed trials that were done ended up being
observational studies, and for whatever variety of intended
and uni ntended reasons, we are not able to convince patients
to stay in the trials. | think that that was an unfortunate
situation, and | amnot sure to what extent that could have
been avoided by a different design, but it's not clear to ne
that sonme of it, at least, or nmuch of it, could not have
been avoided. And | speak as one who hasn't tried to do--I
am not denmeani ng or understating the difficulty of doing
such a trial. | can well appreciate the difficulty with the
enoti onal context.

In terns of ethics of a random zed study, it seens
to me that that is an educational problemto sonme extent.
One way you can look at it is if you are in a random zed
study with a 50-50 option, you are guaranteed at |east a
m ni mum of or exactly a 50 percent chance of getting the
better treatnent for you, and that applies no matter what
substratum of patient you are in. So if you are a very
conservative parent like I am | mght well opt for that as
the nost ethical strategy for ny child.

The ot her aspect of this that keeps lurking for ne
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is the issue that this is an equival ence trial versus a
denonstration of superiority, and |I'm not sure exactly how,
but that does affect the relative nerits of random zed
trials versus observational studies, and | think we need to
t hi nk about that and the fact that after all, you are not
expecting these devices necessarily to have equal operating
performance characteristics to surgery; you just want it to
be acceptably close. To ne, that does have an i npact on how
| feel between random zed trials and observational studies.
| am not exactly sure how nuch, but | know that it does.

| amnot sure of the relative nerits of concurrent
controls at the same centers in that | would be concerned
about sel ection factors being heightened in that context
versus other centers where the people are not conpeting for
the patient in the two arms. And | also really don't know
the relative nerits of historical controls. | can conceive
of contexts where the historical control would be the best
conpari son

So | guess that where | end up is that I'"'mreally
not sure, but | do think that if you want to make a
conparative statenent about conplication rates, a
conparative statenent about efficacy, that at |east you know
i's unbi ased, that you have to have a random zed trial in
which patients stay in the trial, and we don't have that,
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unfortunately.

Dependi ng on the context, I'mnot sure a
conparative statenent is necessarily necessary. There may
be contexts where it is fine to just nake an absol ute
statenent of the prima facie efficacy of a particular
procedure as a route to approval, but that obviously has got
to be thought about.

One question that cane up for ne is if indeed you
allow a registry to be ongoing, could you not in addition
have a random zed conponent, and in that way, you would have
a situation where the patients woul d sel ect thensel ves out
of the random zed trial if they really have their hearts
set on one treatnment or another. | would much rather have a
third of the nunber of patients, but they all stay in their
assi gned groups, than have three tines the nunber of
patients where two-thirds of them drop out.

Thank you.

DR. CURTIS: Thank you, Dr. Bail ey.

Dr. Vetrovec?

DR. VETROVEC. Well, | have been in a nunber of
mul ticenter random zed trials over the years, and | ama
believer that that is an excellent way to get at the science
that we are really trying to achieve. But fromny
experience in those trials, I"mnot sure that that is going
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to be practical in this circunstance. |I'mnot sure there are
enough avail abl e patients given the nunbers that will be
needed for a random zed trial to ever answer the question.

| would point out, for instance, the Barry
[ phonetic] trial, which was the Nl H sponsored trial of
surgery versus angioplasty for nultivessel disease, there
was a consi derabl e amount of difficulty random zing patients
inthe trial, rmuch of which related to patients' own bias
and sone of which probably related to operator bias.

| renmenber a cardiac surgeon saying to ne, you
know, Vetrovec, be real careful what you tell the referring
doctors because they will think we don't know what do to for
our patients, and that's why we're tossing a coin.

So I'"'mnot sure, although a |ot of thought has
been levelled at the interventionists on this side--1 have
seen the surgeons be a little unconfortable with random zed
trials also. And | think this is a practical issue.

The ot her pseudo-ethical issue | will bring upis
the education level of the patients who may agree to
random zation. | would point out in the Barry [phonetic]
trial that the patients who agreed to random zation had a
significantly | ower education |evel than the patients who
did not agree to random zation in that trial.

So there are all kinds of peculiarities that cone
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into this, and given the additional enotional constraints of
parents in this, | don't thin it can be random zed,
particularly for the patients who are avail abl e.

| mght also say that the issue that there was
sone critical tinme in life when we could have done this
trial as a random zed trial is a bit difficult because the
fact is that you have to wait to a certain |evel of
experience so the device can be considered at a stable
enough state that you can conpare it to a procedure that has
been done for 40 years.

So once you get to that level, usually the device
is pretty good, and the differences aren't too nuch, and
they are hard to fathom and you' re stuck. So that's a
problem and while it's very nice to have a random zed tri al
to quote, and we continue to live by them including the
Cass [phonetic] study, which we still quote as the reason
for multiple-vessel bypass surgery in patients with
conprom sed ventricular function, the truth is that we don't
know that that still holds forth in the days of beta bl ocker
t herapy, ace inhibitor therapy and so forth for patients
with heart failure.

So | think that we have probably overplayed all of
this. | would suggest, then, that this needs, at |east for
the PDA and the ASD secundum types, sone type of conparable
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or reasonable parallel controls. | don't think they have to
be at the sane centers, because | think there is sone

advant age of getting perhaps a better population mx from
other centers. And | would think that the surgical patients
woul d need to have sone relatively simlar followup, if
not hi ng el se but a transthoracic echo--sonething as best as
can be feasible to get conparabl e data.

On the PFGs, | did not get enough data today to
know the answer to that. | think that that is difficult.
Maybe that can be random zed. | think the whole issue of
whet her anticoagul ation alone is sufficient is another
potential arm That, we probably haven't di scussed enough.

And finally, for the conplex patients,
personal ly believe that they are so convoluted and difficult
and | ow in nunber that you just can't possibly random ze
those, and they have to remain in sone type of registry.

Thank you.

DR. CURTIS: thank you, M. Vetrovec.

Dr. Edmunds?

DR. EDMUNDS: |'mnot going to conpete for votes,
but I amgoing to tell you what | think. First of all,
agree with Dr. Hopkins that there ought to be four groups
and you cannot put themall together. Wth the PFGCs, we
have not discussed themat all. That is a potential shunt,
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not an actual shunt, and | would hate to see any ki nd of
inference that if they need to be closed, then we do 30
percent of the population with the device. That's wong.

Anticoagul ation has its own norbidity, but we
didn't discuss that, and I don't think we can concl ude on
t hat .

As far as the high-risk patients, which are
largely in our folder here, I would urge themto keep on
goi ng exactly what they're doing up there, a very carefu
sel ection of patients, very careful protocols, and
tabul ating the results.

Now, as far as the ASDs and the PDAs, we need to
treat them separately. Medical technology is a noving
target, therefore, historical controls are of no val ue,
except for quantitative data--qualitative data, but not
guantitative.

Nonrandom zed so-called controlled trials are just
observational studies. There is nothing you can do with
statistics there that really has any neani ng.

Now, a random zed, prospective, doubl e-blind
control trial is the late 1980's and 1990's gol d standard,
but it's not feasible if surgery is one arm There is no
way you can have a random zed prospective controlled trial
Il et alone blinded trial, where surgery is one arm You can
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random ze between two surgical procedures or three or four,
and you can random ze between nonsurgi cal procedures, but
you cannot random ze a nonsurgi cal procedure with a surgical
procedure because our fellow citizens do not want to have
surgery if they can avoid it. That's a fact of life.
Surgeons don't want surgery if they can avoid it--they |ike
to do surgery, but they don't want surgery.

| don't think it is feasible, and | think we have
exanpl es here, to carry out a random zed prospective
controlled trial over device versus surgery for ASD or PDA
We're beyond that. W sinply cannot enroll the patients.

It is just not feasible, and you cannot allow crossovers;
ot herwi se, you throw away your statistics.

The last thing is that to enmpower a study in which
the serious norbidity and nortality is so low, | think you
are really tal king about big nunbers. W are really talking
about hundreds and possibly even a thousand patients in each
group. That just nmakes the feasibility even that nore
renot e.

So, now | am against everything. | don't want to
end that way. | want to touch on endpoints. First of all,
| think we ought to concentrate on the serious endpoints,
and by that, | nean pernmanent endpoints--either death,
strike, infection, sonething that the patient doesn't
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readily get over. The mnor endpoints, we need to recover,
but if the patient gets over them it's a nightmare rather
than a permanent deficit.

So if we concentrate on the permanent endpoints,
think we'll be better off, not that we can discard the m nor
endpoints--they're real--but I think we should try to keep
our focus.

What | recommend is probably going to have no
support in this room | amgoing to recomrend that the
devi ces have extensive bench testing to the point where they
reach the standards required of the aircraft industry for a
new jet engine or a new wing or a new anything on an
aircraft that is supposed to carry over 100 passengers.

Nunber two, | think the operators wth these new
devices need to be trained on aninmals and have to pass stiff
conpetency tests nuch like a pilot would have to pass in
order to drive an airplane. W shouldn't have air enbolism
happening to patients when it's clearly preventable and is
operative error.

Then, the third step in this process is that |
woul d grant | DEs and have the investigators go ahead with
the trial in patients who want the device, where they think
it is indicated, and to rigorously record what happens.

Now, before that happens, | would enpanel a set of experts,
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ot her interested and know edgeabl e people, to set up
failsafe criteria. W heard one investigator say that he
woul d accept one death out of a ductus closure by

per cut aneous criteria out of 40. | would not accept that.

DR. CURTIS: | think he corrected that to 100.

DR. EDMUNDS: One m ght accept or even consi der
one in 400. Gay. Wll, then, I"'mpretty nuch at the end,
sol'll stop there.

DR. CURTIS: Thank you.

Dr. Si mons?

DR SIMVONS: | guess I'msort of looking at this
from al nost an uneducated observer, being an electrician.
certainly have to admt that congenital heart di sease was ny
| owest board score when | took the cardiol ogy board.

However, in spite of that, |ooking at these data,
| am convinced--1"1l tell you, there are | ow nunbers and
hi gh conplications--and | guess | still think this is an
experinment. So, hearing these people cone up and talk, each
one of them | just got the inpression that there was no
comm t ment anong the investigators who were chosen by the
conpanies that this was still an experinent.

DR CURTIS: Just be careful--we can't discuss
anyt hing that was proprietary or any of the yell ow
information in there.

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

193
DR SIMVONS: COkay. So | guess I'malso

unconvi nced that the patients are so unnoved. | also am
unconvi nced that any one of these doctors, if they had been
inmpartial, couldn't have sat with that sanme famly and
presented this whole thing in a different way so they

woul dn't have gone for the surgery, if they in their hearts
had felt that this was pretty equal

So | guess what |I'msaying is that | don't think a
random zed controlled trial can be done, because the people
don't want it to be done; so | think it's better that we do
a real study wth concurrent controls and sone very rigid
guidelines rather than trying to do a random zed study with
a lack of interest, and the participants end up with
sonething at the end that is not going to actually be
i nterpretable when you' re done.

So | guess what | woul d suggest is concurrent
controls with nultiple institutions. Open it up, since
you're going to need so nmany nore patients, and let's
actually try to design a study with a |ot of patients and
two groups that we can actually conpare sonething at the
end, so the people who are doing the study will actually
have sone conmm tnent to.

And | think your suggestion about the independent
panel to evaluate these conplex things is a good idea--the
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characteristics of the patient, the conplications, the
attention to detail. W need to be sure that in all the
groups if you are going to get that many institutions
involved, there is the sane attention to detail as there is
i n other groups.

That's all | really have to say.

DR. CURTIS: Thank you, Dr. Simmons.

M. Jarvis, any conments?

MR JARVIS. | don't have any comments at this
tine.

DR. CURTIS: Thank you.

Dr. Gooray?

DR. GOORAY: Thank you.

Just a brief comrent on the concept of patient
education. | think the problemis the definition of
"choice." It seens to ne that the concept of choice is very

essential in any denbcracy, and it seens to ne it doesn't
matter what a patient's educational background is or what
their other background is--the mnute you challenge their
concept of choice, they react in an opposite direction.

This was clearly brought out, and | think the point about
what is happening is that it would seemto nme that what the
parents are doing--and the decision is made by the parents--
is they are making a decision for their child which commts
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that child along a specific pathway.

| f we take the anal ogy of cardiac transplant, once
we transpl ant sonmebody, we have defined their life
expectancy. So the point is that decision to transplant is
very inportant. W do not know what these devices are going
to show. They nentioned casually that the child takes an
aspirin for 6 nonths. |Is that really adequate prophyl axis.
And if, God forbid, 10 years from now, an unforeseen
conplication happens, how can they go back and say,
retrospectively, that they had the best data to make the
best decision, and who is the one to nmake that decision?

| think the problem goes beyond nunbers and what
wi |l happen to people. Sonetinmes, | think we in nedicine
are asked to nmake decisions, and | think we nmake themin the
best light that we can, and nost of the tinme, we are gui ded
by what patients are going to do 20 years from now, and
think that that ought to be taken into consideration when we
cone to decisions about things like this.

That's all.

DR. CURTIS: Thank you, Dr. Gooray.

Dr. Ringel?

DR. RINGEL: Thank you.

There were a nunber of things that cane up that
di sturbed ne, and obviously, we don't have tinme to discuss
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themall. There are a couple of issues that perhaps we
haven't focused on. One is the fact that we're trying to
make the surgical conparison end of this uniform anongst the
conpani es that are representing their devices here, yet
their protocols are not uniform and | still have a problem
with that. The endpoints of acceptability are not uniform
the size of residual shunts are not uniformw th what's
going to be accepted, and even the way that it's going to be
eval uated, transthoracic, transesophageal, echocardi ography.
| have concerns that even after we nmake a decision as to how
to conpare the results, that we're going to be | ooking at
devi ces each one having a different protocol to use as a
basis for conparison to surgery. So | think that that is
regrettable.

| think that if we are going to conpare surgery
and device closure for efficacy, it has got to be done with
the sane technique. So |I'mnot saying that kids, after
having a device put in their heart, shouldn't have a
t ransesophageal echocardiogram but if we're going to
conpare the residual defect fromsurgery to a residua
defect with a device, then they should be by simlar
techni ques--in other words, transthoraci c echocardi ography.
So if there is no residual defect by transthoracic, and one
is found on transesophageal echocardi ography in a child with
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a device, is that considered a failure? How can it be
considered a failure if we haven't done the sanme thing in
the surgery patients?

So, if we've decided that it's unethical to do
t ransesophageal echocardi ography on postoperative patients,
then we nust use the sane endpoint at |east for efficacy.
Now, as far as safety is concerned, if the conpanies feel
that they need a transesophageal echocardi ogram on the
device patients to nake sure there aren't clots or arm
di sl odgenents, and so on, that's another issue. But for the
endpoi nt - - because | know one of the things we have to talk
about is endpoint--it should be done the sane way.

Anot her thing that was not brought up as far as
acceptability is that I think we have to consi der what
percentage of patients go to the cath |lab and then get
rejected for device placenent as an unaccept abl e endpoi nt as
well. So there are certain unacceptabl e endpoints--the
nunber of strokes, the nunber of dislodgenents, air enboli,
and so on--but how many patients is it acceptable to all ow
to go to the cath lab to decide that the hole is too big to
put a device in. | think that that also has to be in the
endpoi nt di scussi on.

Then, finally, | think we shouldn't be random zing
the patients. | think it has been said many tines already
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that this is no longer feasible. | think part of the reason
it is no longer feasible is the inforned consent aspect. |
think that if we really want to do this right, then the
parents and the patients should be neeting the surgeons and
not just the cardiol ogists--they should neet with the
surgeons, who then describe fromtheir own standpoint the
advant ages of surgery. | think that if you do that, and you
do that in multiple centers, centers that do not have
devices, then I think that we will get a random survey
because we are not trying to random ze the enotional states
of the parents; we are trying to just random ze the patient.
And i f you have case control, and you have an oversi ght body
that's | ooking to make sure we have the right age nmatch, the
right weight match, the right ASD size match, | think there
shoul d be no problemin accepting this data and being able
to make an i nformed deci sion.

As far as PDAs are concerned, | think it was
el egantly denonstrated nultiple tines that surgery is the
gol d standard, that these things can be closed easily, and
historical controls | think are very adequate for PDAs, and
| think that that was nicely denonstrated in a very
t hought ful discussion by Dr. Jenkins about how to | ook at
the various problens. And even though we didn't discuss
PFGCs, there are so many open questions as to whet her PFGs
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shoul d be closed to prevent stroke and whether we are
preventing stroke or not, that clearly is going to have to
be random zed in sonme fashion

DR. CURTIS: Thank you.

Dr. Weintraub?

DR. VEINTRAUB: |I'mgoing to try not to repeat
t hings that other people have said.

Wth respect to conparisons, | think soneone said
sonething to the effect that equival ence is not necessarily
conparative, and | think that that's very inportant. W are
| ooking at two different nodalities. One is invasive and
causes pain and the sternotony and all of that; the other
one is relatively sinple, relatively painless, and much
easier on the patient.

So really, the question we are asking is not
whet her one is better than the other, but rather, what's the
trade-off; what is the panel, what is the popul ace, what are
physicians willing to trade off in terns of safety and in
ternms of efficacy.

The historical controls on ASD cl osure, for
i nstance, show low nortality and so on. Wll, so far, so do
the IDEs show fairly low nortality, virtually none on the
devices. There are conplications.

In answer to Jeff's question about if this had
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been done as a random zed study 8 or 9 years ago, there

woul dn't be any nore devices, because all of these things
are noving targets. Surgery is a noving target. So | think
you have to just accept that, and that's part of the gane.
There has to be evolution of these devices.

So the question really is what are we | ooking at.
We are looking to find criteria for rejection. In other
words, we are trying to define criteria that say this device
i s dangerous or this device is not acceptable even though it
may avoid an operation, but it is unacceptabl e because
either the recurrence rate is too high or the conplication
enbol i zation stroke rate is too high. That's what we really
have to defi ne.

Now, the question is howto define it. | don't
t hi nk bench testing is going to define that. | nean, you
can check these things until the cows cone hone, but not
until you put it into animals and humans, or ultinmately, the
ani mal, and maybe the best experinental animal is the
Eur opean--1 don't know -but the question is how do we define
rejection. That's really what we're tal king about.

In regard to the specifics, | think that PFO
closure for stroke is very interesting. | think that that
does really lend itself to random zation. Just off the top
of ny head, if | would devise a study, it would be
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anti coagul ati on versus surgery versus device, because |ong-
termanticoagulation is no picnic, and I think that that is
sonet hing that actually could be random zed, and |I think the
devi ce manufacturers and the physicians and the Pls would
all accept that as a possibility.

| have seen two patients in the last nonth with
exactly this problem \Wat do you do about it? The guy's
got a PFO, and he's had two strokes, and he's young. So |
think that that's really random zabl e.

Wth respect to ASDs and PDAs, it seens to ne that
you need a large IDE group. Now, should we call that a
registry? | suppose. Now we're sort of getting into what
we did with valves and | ooki ng for objective perfornmance
criteria. Thou shalt not have nore than one percent
enbol i zation. Thou shalt not have nore than--whatever.
Thou shalt not have nore than 10 percent failure rate--
define "failure rate.”

The only problemis how to establish those
criteria of rejection, and | don't really have a handl e on
that at all. But | think that that is what we're really
| ooking for is to find those devices that aren't any good,
that are either dangerous or that don't work well enough to
be wort hwhil e using.

DR. CURTIS: Thank you, Dr. Wi ntraub.
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Dr. Crittendon?
DR. CRITTENDON: 1'mgoing to try not to be
repetitive as well, but there are sone points that | want to

enphasi ze that | feel pretty strongly about.

One is that | think a major endpoint in terns of
efficacy ought to be that we ought to | ook for conplete
cl osure of the ASD or PDA, that |ess than conplete cl osure
IS not adequate.

| think that these device conpanies should
probably get together and cone up with a conmon protoco
i nstead of having different protocols, because |I think the
studies will not be conparative otherw se.

And perhaps, looking at this 5 years from now, you
can cone back and may have objective performance criteria
based on the things that the protocols that woul d be
st andardi zed woul d find.

The other thing is patient education. | think it
was painfully evident--and |I'm kind of happy that the
parents canme, but | felt for themas well--that there ought
to be a | ot nore done, specifically about infornmed consent,
and | think the studies should include having a surgeon see
the patient as well as the cardiol ogist, because clearly, |
think the pediatric cardiologists are not unbi ased.

That's all | have.
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DR. CURTIS: Thank you, Dr. Crittendon.
Dr. Zahka?
DR, ZAHKA: 1'd like to begin by thanking the FDA

for including individuals with pediatric experience on this
panel , because | do think that it is valuable to cone to
this table with a body of experience about not only how we
take care of children, but also how we take care of their
famlies, and | think for those of us who have taken care of
famlies and children, the kinds of things that the
McCarthy's were so el oquent in saying actually came as no
surprise to those of us who have been dealing wth children
for several decades.

And | think we can bring to the table a sense of
experience, and | think that we have got to have a | ot of
gratitude as cardiologists to our surgical colleagues for
t he wonderful things that they have done to hel p countl ess
children over the last four decades. | think that focusing
on the concept of helping children should be a pivotal part
of how we go about our decision process, because we do know
that we can help children, and while surgery does have the
opportunity to hurt children in sone very pal pabl e ways and
sone psychol ogical ways in the issue of the scar, | think
that as we cone back to the prem se of are we going to hurt
children doing what we're going to do as part of the FDA
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process, if we don't sway fromthat m ssion and vision, then
| think that we'll make the right decision. |If we |ook back
and say, oh, we found out about l|eft pulnonary artery
stenosis with ductile devices, et cetera, and realize that
there were tinmes when we weren't exactly right on the mark
first off, but we're going to make progress, and we're going
to help children, then | think the concept of hel ping
children with nonsurgical closure of the ductus in the ASD
is sonething that, as pediatric cardiologists, we all seek
to have and have available for all famlies that would |ike
to have it.

But | would like to cone down on the side that
surgery is going to be tough to beat. | have heard from a
nunber of people the concept that if we can cone to grips
with what we feel is an acceptable outconme, both in terns of
conplications, residual shunts, AV valve regurgitation and
risk of strike, and |ay those benchmarks down at the very
begi nning and agree with them we will accept "x" nunber of
strokes out of 10,000 patients, or out of 1,000 patients, in
return for not having a scar, or we will accept this anount
of mtral regurgitation, or we wll accept a 5-year risk of
endocarditis, or this or that. |If we can set those
benchmarks down initially and go about that as the control
group and, if we waiver fromthose benchmarks, have the
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courage to say we may be hurting children rather than
hel ping children, then | think we'll be on the right course.

And | do agree, | think it's going to be very
difficult at this point, because of many, many issues, to do
a classic random zation trial.

DR. CURTIS: Thank you.

| think one thing that there has been strong
consensus about this entire afternoon is that a random zed
clinical trial is not going to happen because it is not
feasible. | believe it is ethical, but it's just not going
to happen. The problemwth it is--1 wasn't happy with the
strong investigator bias. | nean, if you are presenting
sonebody with an option for a random zed trial, and you
really come down heavy on one side and really don't
enphasi ze the other, that's not inforned consent to the
patient.

But even if we had the perfect investigator who
fairly presented everything, or we had a surgeon and a
cardi ol ogi st sit down together, there will still be those
parents who say, "I don't want ny child to have a scar; |'m
going to go to sone other institution,” or try to get it.
So | think that even in a perfect world, the famlies are
very strongly in favor of one or the other once they hear
t he options. So | think we can lay that one to rest.
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And al so, even if there were a random zed clinica
trial, | think that what will be the outconme of all of this
and all the discussions about historical controls and
concurrent controls and all that--when all is said and done,
even if we have slight differences in conplication rates
bet ween the two procedures, | don't think it's going to
affect medical practice all that much. If you had a .5
percent stroke rate with surgery, and it was .7 or 1 percent
with the device, people are going to go with the device
because it's less invasive. | think that's what it's going
to come down to. So really precisely conmparing the
conplication rates of the two maybe isn't all that inportant
anyway.

But on the other hand, if we don't do a random zed
trial, 1 would like to be very careful that later on, no one
tries to make clainms of superiority for the device over
surgery, because if you don't directly conpare them the
fact that over here, sonebody's got this "x" percent
conplication rate, whereas the device in this center does
this, it's apples and oranges, and you don't really know
that if you had random zed the patients, it would be the
sane.

So with that as a background, I'mgoing to go
t hrough these questions now and either give an opinion or
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sum up where | think we are, or else try to get a few nore
opi nions before we cl ose today.

The first question we were posed is: Should there
be indications for shunt closure in ternms of dinensions
and/or flow ratio as determ ned by echocardi ography?

| think in terms of the three |esions we are
tal king about that the traditional indication for closing an
ASD is a shunt ratio of 1.5:1 and/or synptons, but that kind
of aflowratio. And | amnot a pediatric cardiologist, so
if I'm msspeaking, I'll be happy to have sonebody el se say
sonmething. But it sounds like since we're not really 100
percent sure what kind of conplication rates we're going to
wind up wiwth with these devices, that we shouldn't be
liberalizing the criteria to say, well, if you pick up any
kind of a hole on echo, go ahead and put the device in.

s that not true?

DR RINGEL: | don't think we've done that.

DR. CURTIS: You don't--

DR. RINGEL: | don't think we've done that for
about 15 years.

DR. CURTIS: But do we want that in this trial?

DR. RINGEL: No one gets flow ratios anynore.

DR. CURTIS: Nobody does that. So if you pick up-
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DR. RINGEL: | nean, if you do an experinental
study, then--

DR. CURTIS: Are you tal king about surgical
cl osure?

DR. RINGEL: Yes, for referral for closure of an
ASD, we're not doing flow ratios anynore.

DR CURTIS: GCkay. So if you're referred, and
there is one present, it gets cl oser--

DR. RINGEL: | think sonmeone else said if you have
a sizeable ASD with volunme overload, clinical criteria, they
get referred.

DR. CURTIS: Ckay. Well, then, that woul d be an
acceptabl e indication, right?

DR RI NGEL: Yes.

DR. CURTIS: Ckay.

DR. ZAHKA: You'd have to have a defect and
evidence for right ventricular volune |oad--and there are a
| ot of other exclusions that you have to think about, but
that's the fundanmental thing.

DR. CURTIS: Ckay.

DR. BRINKER. W're interested in post-surgery--if
you have a patient post-surgery conme back with a nmurrmur, and
you do an echo, are there criteria for concern about--

DR. RINGEL: Are you saying for reclosure of an
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i neffective--

DR. BRINKER  Well, this is the issue. It's not
who gets the procedure. This is the issue of--

DR. CURTIS: Wll, actually, I amtalking about
who gets it to start with, because that's what the first
guestion is, and we can go back to your point. But if
that's standard clinical practice, then if it's sonething
that should be closed, | think it could be closed under--

DR. RINGEL: Physical exam EKG echocardi ography.

DR. CURTIS: GCkay. So basically, you have a
defect that's picked up. Do you need RV--do you need right-
si ded overl oad?

DR. ZAHKA: Yes, of the right ventricle, by
physi cal exam ECG and echocar di ogr aphy.

DR. CURTIS: GCkay. So that sounds |ike that would
be a good criterion for who should be--

DR. EDMUNDS: But the operative word is right
ventricul ar overl oad.

DR. CURTIS: That's fine, and | think that's what
everybody needs to know.

DR. VEEI NTRAUB: Are you concerned that there's a
hole in the heart, and we've got this device, and hey, we
can just put the patient to sleep for a few m nutes and no
problem-that's the danger--
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DR CURTIS: Yes, | agree.

DR. VEINTRAUB: --that this is so easy that
criteria that would be used to define surgery are now-it's
I i ke the angiopl asty--you have a | esion, we have a catheter.

DR CURTIS: Well, in ternms of a study, though, it
sounds |ike what you're all proposing would fit, so that
probably coul d be a general agreenent.

For a PDA, would it be fair to say that you' d have
to have a murmur and an abnormal echo to fix it?

DR. RINGEL: For us, it is, where | practice.
go to neetings, and there are polls and so forth, and there
are sone pediatric cardiol ogi sts who recomend cl osure of
silent ductuses.

DR. CURTIS: Should that be part of a clinical
trial right now when we don't know what ki nds of
conplication rates and things there are?

DR. RINGEL: | personally would require a nurnur.

DR. CURTIS: Ckay.

DR. RINGEL: Ken, you're the other pediatric
cardi ol ogi st on the panel.

DR. HOPKINS: The inportance is that the criteria
remain stable and the same for various arms--not the exact
specifics of the criteria. The shunt ratio is neasured at
one point in tinme. Volume overload inplies that there is a
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significant shunt, even if at that one point in tine, the
shunt was | ow.

So | think the point you' re making is that they
shoul d be consi stent--

DR. CURTIS: Yes.

DR. HOPKINS: --not changed, not |iberalized, and

not altered fromone armto the other.

DR, CURTIS: But | would al so suggest that as of
right now, we wouldn't want to have a silent PDA included in
aclinical trial where we don't know what kind of
conplication rates there are long-term as was suggest ed.

DR. ZAHKA: | think that's correct.

DR CURTIS: GCkay. And finally, for a PFO, |
think you'd want to have sonebody who had a PFO who had a
TIA or a stroke, right? | mean, we don't want to find a
third of the population as eligible for this. Okay.

DR ZAHKA: But you may want to have the PFOin a
random zed tri al

DR. CURTIS: Yes. |'mjust saying indications,

i ndi cati ons.

DR. ZAHKA: Are we going to tal k about the age or
t he size?

DR. CURTIS: The size of the PFO, do you nean?

DR. ZAHKA: No, the age of the child or the size
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of the child, because it m ght depend on--dependi ng on the
delivery devi ces--whether or not there should be a | ower age
range or a | ower size range.

DR. EDMUNDS: Madam Chairman, we did not discuss
PFO. | don't see how we can nmake any reconmendati ons about
it.

DR CURTIS: Well, it wasn't enphasized, but there
were sone tal ks about it.

DR. EDMUNDS: Well, yes, but it was not discussed
t horoughly. What's the incidence of thronbal enbolismwth
PFO? What age groups are affected? What is the [inaudible]
of anticoagul ation? W haven't discussed the issue.

DR. CURTIS: Well, that's true.

DR. SAPI RSTEIN. W would |ike your inpressions,

t hough, even though you didn't discuss it.

DR. CURTIS: The problemis that if we don't--and
maybe your opinion is that you can make no comment at all--
but any opi nions we have and any gui dance--they will have to
go out and do sonething about this. | don't think we want
to bring this up at a subsequent neeting--or, maybe we do.

That woul d be ny own opinion right now, is that
you'd want to have a TI A or a stroke having occurred and
t hen consi der doi ng sonet hi ng about the PFO, because | think
that's standard clinical practice right now W don't close
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t hem because they exist.

DR. VEEI NTRAUB: There's not a |lot of data on this,
| agree, but after a really good search of the literature
and so on, it mght be a subject for a true random zed
study. W don't have the tine to discuss it, but it's
sonething for the future

DR. CURTIS: Ckay.

If we could go to Nunber 2: \What is the
appropriate control to which transcatheter occl usion devices
shoul d be conpared for the treatnent of--if | could skip to
(c), the PFO- -1 have opinions, even if we didn't hear too
much. |If there were to be a trial, that's the one area
where | think we should do a random zed clinical trial,
because | think you could random ze your device to
anti coagul ati on and/or surgery--three arns, two arns,
what ever--but | think since howto handle it is
controversial, and there is a nonsurgical option avail able,
there is anticoagul ation, there isn't any reason why you
couldn't ook at a study |ike that.

DR. VEI NTRAUB: And the surgical option can be
mnimally invasive.

DR CURTIS: True, too.

DR. RINGEL: | know there are nmenbers who don't
want to di scuss PFQGs, but oral anticoagul ation perhaps
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versus device closure alone m ght be reasonabl e, because if
you | ook--1 don't knowif I'mallowed to say it--but there
are published results of PFO closure, virtual, conplete
closure. | don't know that we need to know what surgery can
do. W know the surgeons can just put a stitch in a PFO and
cl ose the chest and go on. |'mnot sure you need three
arms. It would take a lot longer. And | think that if we
find something needs to be done, if we get an answer to this
very difficult problem we shouldn't be stretching the study
out too |ong.

DR. EDMUNDS: | shouldn't have to remnd a
pedi atric cardiologist of the difficulty of anticoagul ating
chi | dren.

DR. RINGEL: PFO and stroke is generally not a
child problem | nean, | see one in 10 years.

DR. EDMUNDS: |'ve practiced cardiac surgery for
al nost 40 years and haven't seen a thronbal enbolic event
froma PFO. Ron has seen two in a nonth

DR. WEI NTRAUB: [ I naudi bl e.]

DR. CURTIS: Bad | uck.

DR. RINGEL: MW Stroke Center tells nme that they
see lots of themin patients age 40 to 60.

DR. BRINKER: But | think you don't see them
because they're usually referred to a trial of nedicine

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

215

before--and that's what | think the conparative shoul d be
initially. 1 think that a triple- or quadruple-arm study
wWith aspirin instead of anticoagul ati on would be too nuch to
ask of a sponsor.

DR. EDMUNDS: It m ght be very inportant to ask.

DR BRINKER. Ch, it would be interesting.

DR. CURTIS: GCkay. And then, the ASD and PDA
There has been tal k about--well, we have | aid the random zed
clinicals to rest. The options are historical controls, a
surgical registry of sone kind--those are the two primary
ones--and the other option could be, and we didn't really
talk about it today, although I think you were alluding it
to it--objective performance criteria. That was brought up
at the last panel neeting--although there really aren't
obj ective performance criteria for sonething that has never
been approved yet--we have nothing to conpare it with--it's
not like the 16th heart valve that comes out.

So it mght be that we could come up to sone
consensus about what kinds of conplication rates would be
acceptable. For instance, the nortality rate certainly
needs to be | ess than one percent and hopefully, close to
zero. But we have nothing to base that on--it would be
opi nions here. That m ght be one way to go.

The only thing | would say about a registry is
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that I think the worst thing we could do would be to have a
surgical registry where the patients who did not get the
device at that institution are the ones who are in the
registry.

| think if there is going to be sone sort of
surgical registry, let it be another institution that isn't
studying it, and let themgive it their best shot, because |
think we won't have any data that neans anything fromthat.

| see a |ot of heads shaking yes.

DR. BRINKER: There's another concern that | have,
and that is the ethics of that. Wuld you inform patients
at this other institution that they are part of a study that
IS conparing surgery to a noninvasive form-and by the way,
you can't get the noninvasive form because you' re here, or
we can't tell you about it?

DR. RINGEL: Well, you can, and you can offer to
send themto the closest center that does the procedure.

DR. BRINKER: And you think that that's going to
be different than patients going to Chuck's place--he said
he's already sending patients to surgery. Now, do you think
if you tell your patients we'll operate on you here, or you
can go there, or go to the next places that can do--

DR. RINGEL: | think I can answer that, because if
you are a pediatric cardiol ogist, not a surgeon, and you do
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not have devices at your center, you have no bias. You do
not get the business, the dollars, the ego stimulation from
either the surgery or the device closure. So you can act as
t hat patient advocate, and you can tell them This is
what's going on. Here, we can offer surgery. This is the
way the surgery is being done. The information will help to
determ ne whether surgery is the way to go in the future, or
device closure, and if you are unhappy, | wll try to talk
to your insurance conpany and see if they can send you to

t he cl osest device center.

DR. BRINKER: That's great, but based on what
you' ve heard, but based on what you've heard, do you think
that people will be saying, "Oh, give ne surgery, since |I'm
here"?

DR. RINGEL: | think that the surgeons have got to
be involved. | think you have got to pick centers that have
a surgeon who is enthusiastically willing to be part of the
study, neet with parents and patients, and talk to them
honestly about the alternatives.

DR HOPKINS: |1'd just like to leap in and support
the multicenter concept. It can play out in various ways,
and we can get the nunbers, but | think the thing that is
inportant is that the patient characteristics be carefully
and prospectively watched, catal ogued and mat ched when you

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




ah

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

218

actually do the conpari sons.

The other thing that was not pointed out by the
ot her discussants that | think is very inportant is another
confounding factor that | want to get into the record for
the staff. |If you | ook at ASD and PDA cl osure by surgeons,
in nost academ c nedical centers, that's the first operation
the senior resident does. Those are the operations being
done by the nobst inexperienced operators.

On the device deploynent--you see, that's why
hi storical controls won't work--device deploynent is being
done by the nost experienced pediatric cath doctors. And
therefore, unless you prospectively define operator bias as
well, you're going to be introducing maj or confoundi ng
vari abl es--and don't kid yourselves--we're conparing two
procedures. We're not |ooking at just efficacy; we're
conpari ng- -

DR. VEEI NTRAUB: Well, | have a bone to pick with
you on that, because | think we're not really conparing.
VWhat we're doing is running two parallel registries, and
we're running the surgical registry to establish sone sort
of baseline criteria of safety and efficacy.

Li ke Hank said, if you really want to conpare
them you're going to need 10,000 patients.

DR. HOPKINS: But it is a noving target. You
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cannot conpare 5 years ago- -

DR. VEEI NTRAUB: No, no, | understand that. So
what you're saying is if we're going to have two registries,
run them cont enpor aneousl y- -

DR HOPKINS: Wth simlar criteria.

DR. VEEI NTRAUB: --with closely-defined criteri a,
and in a sense, use surgery to establish the gold standard,
agai n.

DR. HOPKINS: But simlar criteria by patient
characteristics, operating maturity, all of those things.

DR CURTIS: | think that's well-taken. So there
seens to be--

DR. EDMUNDS: You know, you use denographic
criteria to match, match controls. That's a long run for a
short slide.

DR. RINGEL: But | think that what we all want to
do is evaluate these devices in the fastest way possible so
that if they are good, we get themto the Anmerican public.
| think that's what we want to do. So what we have to do is
get together and figure out the fastest way we can do that
and make sure that we are evaluating safety and efficacy.

So nost people here feel that historical trials
are not good. Random zed trials are going to take so |ong
that we're all going to be ancient by the tinme these devices
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are available. So what do we have left?

The only question is whether it is within the
centers, or is it outside of centers, and | think the panel
feels that if we use external centers, we have a better
chance of getting unbiased results.

DR. CURTIS: GCkay. | think we have a consensus on
that, and just to try to finish up the |last three questions-
-appropriate primary endpoints for the study. | would think
it would be conplete closure.

DR. RINGEL: You left out the control for PDA
You did PFO and ASD

DR CURTIS: Well, the control is what we've been
tal ki ng about, this business about a prospective concurrent
registry; that would be your control

DR. RINGEL: For PDA? You just did ASD.

DR CURTIS: Al right. Wat do you think?

DR. RINGEL: For PDA, for instance, | think
hi storical controls, because | think that you aren't going
to be able to find many places where you're going to get
surgery anynore, and it wll take forever for this device
that's being proposed to conme out, because unfortunately--or
fortunately, depending on which view you take--the
geonturcal coil is out there and being used, and it probably
woul d be inappropriate to conpare the duct occlude to the
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geonturcal coil

DR ZAHKA: (Qobviously, it's inappropriate, but if
we're going to be practical, would it be possible to conpare
an of f-1abel use to--

[ Laught er. ]

DR. RINGEL: So it's historical controls--

DR. EDMUNDS: But | think that you are going to
have to establish safety criteria. Wat nortality are you
going to accept with the new PDA cl osure device? Wat
serious conplication rate are you going to accept? | think
this is--

DR. RINGEL: It's not only--

DR. EDMUNDS; May | finish? | don't think we can
establish this in 10 nore mnutes. | think it takes sone
real thought and maybe sone additional input to do this, but
this is the only way to go on this to my m nd.

DR. RINGEL: The conpany represented by Dr. Moore
essentially said their nortality should be near zero, major
conplications near zero, and m nor conplications, he gave us
a nunber that | thought was reasonable. | thought that was
| aid out very nicely.

DR. CURTIS: Ckay.

DR. SAPIRSTEIN. | was just going to say that as
|l ong as you give us a direction, a path to foll ow,
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hi storical, concurrent or random zed, we can get to the
endpoints, the definitive endpoints, later, wth homework
assi gnnents to you

DR CURTIS: |1'mglad you pointed that out about

the PDA, because |I think it's inportant to get that
distinction in there.

So we have a suggestion for a prospective surgica
registry for ASDs, historical controls that are deened to be
adequate for the PDAs, and then we tal ked about a random zed
clinical trial for PFGCs.

If I could nove on to the primary endpoints for
the study, | think the primary endpoint is going to have to
be conplete closure, if I could just throw that out; and
then the question is what woul d be good enough. Do we have
any consensus there? Do we need to have better than 90
percent conplete closure, better than 80 percent?

DR. BRINKER: Is it only absol ute percentage of
conpl ete cl osure, or degree of--

DR. CURTIS: You could |look at both. | nean, you
could say so nuch or conplete closure. To ne, if it's not
conpletely closed, there's going to be sone residual shunt.
There may be sonme conplete failures, but I think it's either
going to be--

DR BRINKER: Well, | think the difference is the
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PDA--1 think an inconplete closure at |east [inaudible]
| eaves you with the risk of endocarditis.

DR. RINGEL: W don't know that.

DR. BRINKER: We don't know it, but it's not
unreasonabl e to think that.

DR. RINGEL: |If it becones inaudible, okay, and a
color flow echocardi ogram which was never in existence when
the first risks of having a PDA were witten about--what
does a color flow echocardi ogram nmean, if there are a couple
of red cells that squeak by this thing, and you can't hear
t he murnur anynore.

DR. HOPKINS: But you al so have a foreign body
that wasn't there before. [Ilnaudible] physiology is
turbulent flow, and then you add a foreign body--you're
right--we don't have a prospective random zed trial fromthe
| ast 30 years, but the best evidence would suggest that is
an SBE risk. If that were ny child, or that were ne, |
woul d take penicillin every tine | went to the dentist.

DR. RINGEL: GCkay. Point well-taken.

DR. HOPKINS: So you nust use the sane criteria
for all arnms of the studies.

DR. BRINKER: In fact, More has suggested that if
there is a residual defect, we mght want to put in at 6
nmont hs, a second device, and that would be part of the
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strategy for the protocol.

DR. CURTIS: There is always the possibility that
sonet hing that you couldn't hear, but pick up on echo, isn't
a problemwhen there is no hardware in there, but maybe is
if you have a device in there.

DR, RINGEL: [I'Il accept that.

DR. BRINKER So | think Mbore's outline of a PDA
approach--that is, put one in if there is residual shunt at
6 months, mght try to put another one in--and that could
probably be a conplete occlusion after [inaudible.]

DR. CURTIS: And then, at that point, would you
define a failure as a residual shunt?

DR BRI NKER  Yes.

DR, CURTIS: Ckay.

DR. BRINKER: The ASD | think is probably a
different story, and that's why | was interested in the
1.5:1, even though nobody is happy with a shunt
determ nation. But sonebody nmentioned that that was the
cut-off for re-operation, and | was wondering what basis, if
any, exists.

DR. ZAHKA: That's very historical. | think that
nmost of us can probably figure out when the shunt is ful
enough based on what the right ventricle does. | do believe
again that the noney here, if you will, is going to be in
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the norbidity, and if there is norbidity to device closure,
whet her it's excessive enbolization, mtral valve
regurgitation, pressure anywhere, arrhythm as, et cetera, et
cetera, if we set those benchmarks out ahead of tine and say
the devices nmust neet these criteria for norbidity because
we know there is virtually no norbidity to surgery--1 think
we know that--then | think we'll be safe.

DR. BRINKER: But Ken, what if there's 2.5:1
resi dual shunt, and there's no norbidity, but we know that
over a period of tine--

DR. ZAHKA: No, but a failure would be persistent
right ventricular dilatation if there's a residual shunt.

DR. RINGEL: That's the sane issue.

Dr. BRRNKER: |'d be happy with you comng up with
specific criteria to say that the right ventricle doesn't
decrease in size to so-and-so, or sonething--1 nmean, there's
got to be sonething that will suggest that the shunt is too
much- -

Dr. ZAHKA: | think we can cone up with those.

DR. RINGEL: For study purpose, | think we could
cone up with it.

DR ZAHKA: Yes, we can cone up with it.

DR. RINGEL: The problem | have is defining what--
let's say there's a small residual defect, let's say there's
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a residual 3 mllimeter defect or sonething like that.

don't know, | really don't know what size is safe because of
the PFO data. W know that there are peopl e having strokes
that have snmall holes, and | amuneasy in ny |ack of

knowl edge in saying that it is okay for us to consider it a
successful closure if there's a 3 mllineter hole. | don't
know what to say.

DR. HOPKINS: | just have to agree conpletely with
that. There are nultiple negatives outcones from having an
ASD- - bacteri al endocarditis, enbolization, stroke, as well
as vol une overl oad congestive heart failure. And we are
focusi ng as an outcone on only one of those, and we would
not accept fromsurgery as acceptabl e reducing the size of
the ASD, and therefore, you nmust use--I nmean, you can cl ose
an ASD with virtually no nortality, extrenely |low norbidity.
Many centers are sending these patients hone in 23 hours or
2 days after surgery. You cannot use different criteria.

It is either closed, or it is--

DR. BRI NKER: Well, Chuck, when you | ooked at
shunts afterwards--1 think part of the problemwth these
occl usion devices is that nost of themare porous for a
while--is it your feeling that nost of the shunts that you
do see are due to the porosity or due to uncovered actual
hol es in the septun?
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DR. MULLINS: Usually, gaps at the edge of the

devi ce [inaudible] closing off conpletely.

DR BRINKER: |Is there a tinme period where you
woul d say that it's long enough to see whether it's going to
cause- -

DR, MIULLINS: If it's still persistent in a year,
then there is nmuch, nuch | ess chance that it's going to
[inaudible.] If we see a device where we have a 2
mllimeter |leak at the end of the procedure, then by one
month, it's gone.

DR CURTIS: So if | could, it sounds |ike what
you're saying is that closed is good, and a failure is open,
and that you don't have to have anything el se, because the
goal was to close it, and you had a reason to close it.

DR. HOPKINS: Exactly. | nean, you've converted
an ASD now into a prosthetic device over where there is
turbulent flow It's exactly--there is nothing different
bet ween that and having a mcro val ve prosthesis.

DR. EDMUNDS: Well, now, wait a mnute. There
could be a lot of difference. W don't have any ani mal data
as to how these heal. W don't have a bit of data as to
whet her you can put a second PDA device in and whether it
connects to the old one or whether they heal in solid. W
shoul d have all of these data before--
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[ Si mul t aneous conversation. ]

DR CURTIS: Sorry, we can't--we don't have any
nore tine. W can't do that.

DR. RINGEL: That data is avail able.

DR. BRINKER: W do have data on the second
device. Moore said that 20 out of 500 people have had it in
Europe. | nean, there's stuff that we do have.

DR. CURTIS: There is sone data.

DR. RINGEL: If you have a 1 or 2 mllimeter hole,
| can't imagine that that's a problem

DR. CURTIS: Al right. W're going to have to
end up here. On the |last question, |I think I m ght suggest
t hat about a one-year follow up would be acceptable to nost
people. | don't think we need to go nore than that, but
t hat sonme things change over the first few nonths, that
you' d like to see it go out that far.

DR RI NGEL: Yes.

DR ZAHKA: Yes.

DR. CURTIS: W've made a | ot of suggestions here.
Qoviously, this will have to be really thought through, but
we have run out of time. There may be a homewor k assi gnnment
to conme out of this.

I s any nenber of the panel interested or willing
to look at the proposal, if there is one, about howto
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redesign these clinical trials?

DR RINGEL: Yes

DR ZAHKA: Yes.

DR CRI TTENDON: Yes.

DR CURTIS: Dr. Ringel, Dr. Zahka and Dr.
Crittendon. GCkay. We've got sonme volunteers to |ook at it-
-and Dr. Hopkins.

DR. EDMUNDS: Well, Madam Chairman, is it safe to
say we have not reached a consensus?

DR. CURTIS: Well, | think it's safe to say we
have not reached a consensus on sone of the issues here, and
unfortunately, we have run out of tinme. But what wll
happen now is that the FDA will cone up with a suggestion
for an outline for these clinical trials, and sone nenbers
of the panel w Il have an opportunity to look at it and make
further comments.

DR. SAPIRSTEIN. We'll nomnate a few to vol unteer
for further homework assignnents.

DR. CURTIS: Ckay.

Thank you, and we're going to need to adjourn the
meet i ng.

DR, STUHLMJLLER. Two issues. One, will the panel
menbers | eave all the panel information on the table; and
second, we need everybody to exit through the doors on ny
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[ Wher eupon, at 6:05 p.m, the proceedi ngs were

concl uded. ]
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