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9:04 a. m

DR TRACY:: Good norning. |'d like to call
to order this neeting of the Circulatory System Device
Panel . The topic is discussion of premarket
application for AGA Medical Anplatzer Septal Occluder
and Delivery System

M5, MOYNAHAN: | would like to read the
conflict of interest statenent for this norning, or
t oday rat her. The foll om ng announcenent addresses
conflict of interest issues associated with this
nmeeting and is made a part of the record to preclude
even the appearance of any inpropriety.

To determne if any conflict existed, the
agency reviewed the submitted agenda for this neeting
and all financial interest reported by the conmmttee
participants. The conflict of interest statutes
prohibits speci al gover nment enpl oyees from
participating in matters that could affect their or
their enployer's financial interest.

However, the agency has determ ned that

participation of certain nmenbers and consultants the
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need for whose services outweighs the potentia
conflict of interest involved is in the best interest
of the government.

Therefore, a waiver has been granted for Dr.

David Skorton for his interest in a firmthat could

potentially be af fected by t he panel 's
recommendat i ons. Copies of this waiver may be
obtained from the agency's Freedom of |nfornation
Ofice, Roomi12a-15 of the Parklawn Buil di ng.

In the event that the discussions involve
any other products or firms not already on the agenda
in which an FDA participant has a financial interest,
the participant shoul d excuse him or herself from such
i nvol venent and the exclusion will be noted for the
record.

Wth respect to all other participants we
ask in the interest of fairness that all persons
making statenents or presentations disclose any
current or previous financial involvenment with any
firm whose products they wish to comrent upon

DR TRACY. Can | ask the panel menbers to

i ntroduce thensel ves.
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MR MORTON: ['m M chael Morton. ['mthe
Industry Representative. |'menployed by W L. Gore.
DR WHTE: M nane is Christopher Wite.
I"m a cardiologist from Cchsner Cinic in New Ol eans.
DR WLLIAMS: Roberta WIIlians, pediatric
cardiol ogist and Chairnman of Pediatrics, University of

Sout hern California.

DR SKORTON: | " m David Skorton. l'm a
cardiologist. I'mthe Vice President for Research for
the University of lowa. | want to say for the record

that the waiver that was granted, ny conflict is
institutional, not a personal financial conflict.

DR ZAHKA: | *' m Kennet h Zahka. I"'ma
pediatric cardiol ogi st at Rai nbow Babies and
Children's Hospital in Ceveland in Case Western
Reserve University.

DR HOPKI NS: Ri chard Hopki ns. l'"m a
pediatric and adult ~cardiac surgeon, Chief of
Cardiothoracic Surgery at Brown University.

DR AZIZ: Salim Aziz. |'man adult cardiac
surgeon in Denver, Col orado, University of Col orado.

DR TRACY : l'm Cindy Tracy. I''mfrom
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Ceorgetown University Hospital, |ecture physiologist.

M5. MOYNAHAN: M nane i S Megan Myynahan.
|'m the Executive Secretary of the Circulatory sysem
Devi ces Panel .

DR LASKEY: \Warren Laskey, interventional
cardiologist fromthe University of Maryland

DR McDANI EL: Nancy MDaniel, pediatric
cardiologist, University of Virginia.

DR CRI TTENDEN: M ke Crittenden, Cardiac
Surgery, Harvard University, West Roxbury, VA

MR.  DACEY: | ' m Robert Dacey, Consuner
Representative from Boul der County, Col orado.

MR. DI LLARD: Jim Dillard. |'mthe Director
of the Division of Cardiovascular and Respiratory
Devi ces, Anest hesi ol ogy. They are also at the Food
and Drug Adm nistration.

DR. TRACY: | will at this point open the
open public hearing. Ch, I'm sorry. | junped one
step on the script, Megan.

M5,  MOYNAHAN: This is the appointnent to
tenporary voting status for today. Pursuant to the

authority granted under the Medical Devices Advisory
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Committee Charter dated Cctober 27, 1990, and as
anended August 18, 1999, | appoint the follow ng
individuals as voting nenbers of the Circulatory
System Devi ces Panel for this neeting on Septenber 10,
2001.

M chael Crittenden, Nancy McDani el ,
Christopher Wiite, Richard Hopkins, David Skorton,
Roberta WIIlianms, and Kenneth Zahka.

For the record, these people are special
government enpl oyees and are consultants to this panel
and to the Medical Devices Advisory Conmmittee. They
have undergone the customary conflict of interest
review and have reviewed the nmaterial to be considered
at this neeting.

DR TRACY:  Thanks. oOkay, now we'll open
the open public hearing. At this point there were no
specific requests fromthe public to speak but is
t here anybody here present who would |ike to nake a
st at enent ?

M5, MOYNAHAN: | have a couple of -- if
there's no one fromthe public who wants to speak, |

received a couple of letters. Actually, | received
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eight letters in support of the Septal Occluders that
are being discussed today. | don't really have tine
to read all the letters into the record but what |
would like to do is summarize one of them

The eight letters were actually on behal f of
the sane patient who received a Septal device |ast
year and she wites in her letter that she had a
procedure done and was discharged the very next day.
Since that time there has been a big inprovenent in
her endurance and energy and she's has no adverse
effects at all

"These devices not only repaired ny defect,
saved nme the trauna of open-heart surgery along with
a lengthy recuperation but also enabled me to return
to work within just a few days.

" mcontributing ny views in the hope it
will have a positive effective on the vote for
approval for these devices so they will becone
avail able to all those cardiac patients out there who
are in need." The other seven letters were in support

in a simlar fashion.

If there are no other comments, then we'll
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cl ose the open public hearing and nove on to the
sponsor's presentation.

DR TRACY: Before you start, | would just
like to remnd you to introduce yourselves and state
any conflict of interest.

MR, GOUGEON: Menbers of the panel, menbers
of the FDA, |adies and gentlenmen, good nmorning. My
name 1 s Franck Gougeon. ' mthe Executive Vice
Presi dent of AGA Medical Corporation who is the
sponsor of this study. | amalso one of the founding
of ficers.

It is ny pleasure to read out the
presentation of the transcatheter closure of secundum
atrial septal defect using the Anpl atzer Septal
Occluder.

W have brought with us three cardiologists
who conducted a clinical trial. They include Dr.
Ziyad Hijazi of the University of Chicago Children's
Hospital in Chicago, Dr. John Cheatham of the Nenmours
Cardiac Center in Olando, and Dr. John Myore of St
Christopher's Hospital for Children in Philadel phia.

They will present the study clinical results and be

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




10

11

12

13

14

15

16

17

18

19

20

21

22

11

avai l able for your questions.

In addition, there are a nunber of people
here who provide a cross-function representation
involved in the clinical trial or the devel opnent of
the Anpl atzer system

Anong them M. Ken Lock who nmnaged the
study will act as the noderator for questions raised
by the panel.

Following ny brief introduction, Dr. John
Cheatham W || provide a study for background evade
detorsion. Dr. Hijazi will provide a summary of the
st udy. Dr. Moore will cover the fenestrated Fontan
armof the study. Finally, Dr. Hjazi wll conclude
wth a summary of revised performance in both
I ndi cations.

We are seeking approval for two indications
t oday. The first covers the transcatheter closure
atrial septal defect in secundunposition. The second
concerned the closure fenestrations post-Fontan
oper ation. And Anpl atzer Septal Occluders in sizes
ranges from 4 to 38 mm needed to cover both

i ndi cations.
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AGA Medical is a sponsor of this study.
This is a privately held operation located in
Mnneapolis, Mnnesota. The conpany was founded in
1995 and currently enploys 55 full-tine enployees.

The facility consist of 35,000 square feet
most of which is dedicated to manufacturing. The |ast
stages of application are done in 10,000 cleaning
r 00Ns. Sterilization is assured by a |ocal
contractor.

The Ampl at zer Sept al Occluder | S
manuf actured onsite. The device is a self-expanding,
sel f-centering, double-disc device nade from 4,000 to
8,000 nitinol wires.

The two discs are |inked together by short-
connecting wai st corresponding to the thickness of the
atrial septal. Sizes range from4 to 48 mm  These
di nensi ons are based on the center portion of the
occluder as the device is designed to stunt the
def ect.

Pol yester patches are sown in both disc and
the waist to induce some urgency. In addition, the

left atrial disc is slightly angled toward the other
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disc to provide firmand secure contact between the
device and the nuscular atrial septumrim W believe
this is an inportant feature to ensure proper
endot hel i ali zation of the inplant.

For introduction, the prothesis is attached
to a stainless steel delivery cable using a mcroscrew
and pulled into a loader. It is then pushed through
a six to 12 French introducer sheath and placed across
the atrial septal defect.

It relies exclusively on the super elastic
properties of the nickel-titaniumalloy, a part
existing in the tip of the introducer sheath. The
left-atrial disc imediately resunes it original
shape. The sheath is pulled back to take advantage of
the self-center capability of the connecting waist.
The inplant is pulled gently against the EFD and the
right-atrial disc is released to a sandw ch effect.

The Anpl atzer Septal Occluder study was
initiated in May of 1997 as a random zed clini cal
trial conparing the results of the device with those
in open-heart surgery which currently is a gold

standard in the United States for repair of atrial
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septal defects. W refer to this as a Phase IlA of
the clinical trial

However, due to a high fallout rate in the
surgical arm of the study, the surgical device panel
organi zed by AGA was held in Cctober 1997 at which
time a non random zed prospective clinical trial
conparing the device with surgery was deemed clear.

It was al so decided that the device patients
already enrolled in a trial under the random zed study
where a known appropriate to conparison between the
two groups.

An  investigation plan  was modi fied
accordingly and the study resuned in March 1998. W
refer to this as Phase IIB of that clinical trial
which is the basis for the analysis being presented
today. This phase is highlighted in yellow on this
slide.

Further nodification to the investigationa
plan, the authorization COctober 1998 for device
centers to capture the prospectively surgical patient
as well as device patients and because of sl ow

enroll ment in surgical cohort the authorization in
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January 1999 to capture data retrospectively on
patients who underwent surgical repair.

Furthernore, an extension was granted to AGA
Medical to continue enrolling patients in the device
group was a nunber of surgical patients needed for the
PMA anal ysis coul d be reached.

The study was conpleted in May of 2000 with
a total of 459 device patients and a surgical cohort
of 155 patients. Although only 110 patients in each
group are needed for the analysis, the FDA requested
that all device patients be included for conparison
between the two groups. W wll, therefore, report
today on this entire pool of patients.

Finally, | would like to add that from June
2000 to May 2001 an additional 465 patients had been
treated wth this device and the continued access
protocol D96-1. Although we are not reporting on this
addi tional pool of patients today, AGA Medical is not
aware of any issues that risk the safety and efficacy
of the Anpl atzer Septal oOccluder.

Wth that, | would like to introduce Dr.

John Cheatham who will give you an overview of the
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hi story of ASD closure.

DR, CHEATHAM Thank you. |''m Dr. John
Cheatham Director of Cardiac Catheterizations and
Interventions at the Nenours Cardiac Center |ocatedin

Arnold Palmer Hospital, Children's Heart Institute in

Ol ando, Fl ori da. I"'m one of the principal

I nvestigators. | have no financial interest in AGA
Medical. M travel expenses are being reinbursed by
t he conpany.

The first clinical question that cones to
mnd is why close an atrial septal defect. Most
patients with a hembdynam cally significant ASD are
asystematic during the first decade of life. However,
by 20 years of age, 50 percent will conplain of
exertional dyspnea from chronic right intricular
vol une overload and virtually all, or 90 percent, wll
have synmptons by 60 years.

If uncorrected until after 50 years of age,
a 75 percent nortality can be expected. Anot her
conplication of unrepaired atrial septal 'defect is
high rate of atrial flutter and fibrillation wth

increasing age. However, if correction of the defect
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at an appropriate age occurs, then congestive heart
failure, pul nonary  hypertension, thromboembolic
events, and atrial arrhythm as may be avoi ded.

Since the devel opnent of cardi opul nonary
bypass circuit in the 1950s, surgical repair of atrial
septal defect has been possible and is considered the
gold standard of therapy. However, this invasive
treatnent requires a nedian sternotony orthoracotony,
exposure to cardiopul mnary bypass, aortic cross-clanp
with resulting nyocardial ischenia and a right
atriotomy.

It also requires a blood transfusion during
or after repair of the defect or, at the very |east,
results in delusional anem a. The repair usually
involves either primary suture or patch closure.
Surgery is typically perfornmed after two to three
years of age, but in selected individuals may be
required at an earlier age.

oen-heart  surgical correction of ASD
usual Iy requires three to five days of hospitalization
with a conval escent period of four to six weeks where

school and/or work days may be m ssed.
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There are several possible advances of
per cut aneous transcatheter closure of atrial septal
def ect conpared to conventional surgical repair. Pain
and disconfort may be mnimzed while an incisional
scar is elimnated. There's no exposure to
cardi opul nonary bypass and the procedure is unlikely
to require blood or blood product transfusion or
result in delusional anem a

There shoul d be an expected reduction in

hospital stay and rapid return to normal activities

including school and work. Finally, this |less
I nvasive procedure may result in cost savings.

The history of percutaneous transcatheter
closure of atrial septal defect actually began over 25
years ago with King and MIIs' first description of
success. However, it was a decade |ater before FDA
sponsored clinical trials were initiated in the United
States

Over the ensuing 15 years various device
designs, materials, and delivery techniques were
tested. However, there were problens associated with

sone of the early devices. Initially the delivery
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sheath was as large as 24 French but later was reduced
to 11 to 14 French, hardly snall by today's standards.

Some of the designs required hooks to secure
the device or were configured as a square unbrella
which lead to difficult delivery and/or inplant.
There was a high residual shunt rate associated with
sone devi ces which has been |linked to poor self-
centering capabilities.

Structural flaws resulting in a high
percentage of netal frame fatigue fractures or
"unbuttoning” of the device also occurred. Finally,
virtually all of the early ASD devices were extrenely
difficult, if not inpossible, to reposition and/or to
retrieve during inplantation.

When defining the characteristics of an
i deal device for transcatheter closure of ASD, there
are several inportant features. First, a device and
delivery system nust be user friendly with sinply
mechani cs. The delivery system should be small in
order to treat infants and young children w thout
causi ng vascul ar conproni se. There nust be an

effective and high rate of conplete closure of the
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defect which requires self-centering properties.

The occluder shoul d be able to close most
atrial septal defects regardless of defect size. Tpe
device nmust be extrenely easy to reposition and/or to
retrieve to ensure safety and efficacy.

In the rare occurrence of devi ce
enbol i zati on, preservation of flow and cardiac
function nust be maintai ned. The device should be
durabl e while endothelialization occurs and there
shoul d be a | ack of ongoing norbidity during follow-
up.

Finally, . the device should be econom cal.
The Anpl atzer Septal Occluder and delivery systenmmeet
these criteria set forth in the ideal device.

If it's possible, could we dimthe lights.
| think this is going to be a short novie. This short
movie was filmed during a |ive-case denonstration
during one of the recent PIC synposium  The patient
and the famly has given their permssion for this
denonstration to the panel today as well as use of

their nanes.

Ampl at zer Septal Gccluder and the delivery
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systemw || be denonstrated. This is an ani mation of
the percutaneous entry into the femoral vein where the
sheath is passed into the infera vena cava through the
right atrium and the atrial septal defect into the
left atrium

The left atrial disc is deplored on the left
side of the atria septumand the entire system brought
back toward the atrial septal defect with the mddle
wai st stenting the ASD and the right atrial disc
r edepl oyed. The device is then released with the
sheath renoval.

Over a period of tine conpl ete
endothelialization occurs. [|t's very inportant that
t he positioned echocardi ographer and the operator
conplete  the revi ew of the transesophageal
echocardi ogram prior to beginning the procedure.

This is an exanple of a nulti-plane
t ransesophageal echocardiogram on a patient with a
| arge isolated secundum ASD denonstrating the septal
rims as well as the isolated defect.

It's very inportant to identify all of these

structures at the tine of preinplant. Ordagonal views

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




10

11

12

13

14

15

16

17

18

19

20

21

22

22

denonstrate an ASD size of 28 to 23 mmin this
particul ar patient.

The AP canera is angled in an LAO crania
position in order to profile the atrial septum | eaving
plenty of room for the anesthesiologist and the
echocardi ographer to perform their duties during the
procedure.

The operator wll typically perform a
hemodynami ¢ study initially along with angi ography to
denonstrate the atrial septal defect. In this
particul ar instance, a right pulnmonary vein injection
wi Il dermonstrate the secundum ASD.

After the angiogram has been performed, an
in-hole catheter is then delivered across the atrial
septal defect into the left upper pulmonary vein where
an exchange guidewire is placed. Over the exchange
guidewire a sizing balloon is then placed and
positioned across the atrial septal defect.

It's at this point that we determne that
the balloon' stretch dianeter of the defect. The
balloon is inflated until there is no further flow

across the defect and the dianeter of the balloon on
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transesophageal echocardiogram as well .as on the
corresponding fluoroscopic image here are neasured.

At this point the appropriate size Anplatzer
Septal Occluder i S chosen with the m ddl e waist equa
to or slighter greater than the balloon stretch
diameter. The device is then |oaded on the delivery
cable using the mcroscrew technique and then the
entire loading systemis subnmerged under saline in
order to avoid any introduction of air into the
| oadi ng sheath.

The short |oading sheath is then attached to
the long delivery sheath using a lure |ock mechani sm
and the delivery cable advanced. This is the sheath
inthe left atriumnear the left atrial appendage.

One can see under t ransesophageal
echocar di ographi ¢ gui dance the deploynent of |eft
atrial disc in this particular patient. One can even
see the polyester patch material as well.

Thecor r espondi ngangi ogr aphi cappear anceor
fl uoroscopi c appearance denonstrates the left atrial
depl oynment of the disc, the mddle waist being

expanded and the entire system brought into the ASD to
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stent the ASD with the right atrial disc formed. g

is the same process on the transesophagea
echocardiogram with rel ease of the device.

One can see the left atrial disc, the right
atrial disc, and the niddle waist at appropriate
posi tion. At this tinme Doppler flow is also
I nterrogated denonstrating proper function of both AV
valves as well as small flow in the device materi al
itself.

A right atrial angiogramis performed and in
| evo phase typically one may see a little bit of snoke
material going through the device while the patient is
full'y heparinized.

The patient is typically either noved to a
separate holding roomor, actually nore comonly,
extubated in the cath | ab. Wth 30 minutes to 60
mnutes is fully awake and taking pL fluids and w |
be discharged usually approximately 24 hours later.

This is a followup transesophageal
echocardi ogram on this particular patient six nonths
later. One can see there is conplete closure of the

def ect . In addition, there is normal flow through
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mtral and tricuspid valve.

It's also inportant to denonstrate at this
point in tine some of the nenory characteristics of
nitinol. That is, after six nonths you can see the
| ower profile pre-inplant configuration resuned.

Next | would like to introduce ny coll eague,
Dr. Ziyad Hjazi, to discuss the study dat a.

DR HJAZI: Good morning. M nane is Zivyad
Hjazi. | am Professor of Pediatrics and Medicine at
the University of Chicago and Chief of Section of
Pediatric Cardiology. 1| have no financial interest in
AGA Medical. M trip here is being sponsored by AGA
Medi cal .

My task over the next 15 mnutes or so is to
share With you the results of catheter closure for
secundum ASD usi ng the Anpl at zer Septal Occluder and
conparing those results with open-heart surgery.

Let me give you a little detail about the
study organization. W had an independent
statistician to analyze the data of the trial. W had
an independent echocardi ography core |ab consisting of

two experienced pediatric cardiac echocardiographers
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to evaluate the results. W had an independent data
safety nonitoring board to review all conplications
and adverse events.

Before we proceed, it is inportant for ne to
go over certain definitions that are inportant in this
trial. Intent to treat is defined as patient who
consented, however a device was not introduced into
the patient. Technical success is defined as
successful deploynent of the device.

Procedural success istechnical successw th
no significant residual shunt. Significant residual
shunt is being defined as any residual shunt neasuring
in dianmeter nore than 2 mm as neasured by col or
Doppl er echocar di ogr aphy.

Primary efficacy success is defined as
techni cal success with no significant residual shunt
measured at the 12-month fol | ow up. Conposite success
Is defined as all attenpted patients wthout a nmjor
conplication, enbolization, technical failure, or
significant shunt neasuring nore than 2 nm

The efficacy endpoint of the trial is to

conpare the closure rate at 12 nonths between the two
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arms of the study, the device closure versus surgical
cl osure. The definition of successful closure is
bei ng defined as any patient who underwent the
closure, device or surgery, with conplete trivial or
smal | residual shunt as assist by color Dopp! er
echocar di ogr aphy.

A fair disclosure is defined as any patient
who underwent a closure, again device or surgery, wth
nore than small residual shunt meaning noderate or
| arge as defined by col or Doppl er echocardi ography.

The residual shunt was studied by col or
Doppl er echocardi ography and the degree of shunt was
graded into trivial, smll, noderate, or large
according to the wwdth of the color jet at its exit
fromthe atrial septum This classification was

reported in the journal Grcul ation by Boutin and her

coll eagues from the Hospital for Sick Children in

Toronto in 1993.

So denonstrate that the device success is as
good as surgery, we have to show that the primary
ef ficacy success rate of the device nust be shown to

be within 8 percent of the primary success rate of
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surgery. Therefore, in sinple terns, the acceptable
critical difference should be within 8 percent.

To deronstrate safety of the device, we set
acceptable rates of untoward aversive and for death
and maj or conplications to be |ess than or equal to 2
percent for death and to be less than or equal to 10
percent for major conplications.

Let me go over the included and excl uded
criteria in our protocol. The inclusion criteria for
t he device group included any patient with secundum
atrial septal defect measuring less than or equal to
38 nmmin dianeter with significant left-.to-right shunt
as evidenced by either measurement of Qp/Qs nore than
or equal to 1.5 to- 1, or as evidenced by right
intricular volume overload by echocardi ography.

Al so included patients with a clinica
symptom such as paradoxical enbolismor atrial
dysrhythma in the presence of a mninmal shunt. A
di stance of nore than 5 mm from the margins of the
defects to the coronary sinus, AV valves, and the
ri ght upper |obe pulnonary vein was al so included.

For the surgical group the inclusion
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criteria were simlar to those of the device group
with the exception of the size of the ASD being that
there is no size limt for ASD, and no size limts for
the rins if they're different.

This list, the exclusion criteria for the
device patients, you have all of themin the package.
There is no need for me to go over them This slide
also list the general exclusion criteria for both
groups which are listed there. Again, | will not go
over it in detail.

This slide again lists the exclusion
criteria for the surgical patients. Again, they are
simlar to those of device exclusion criteria.

Now, |et me go over our patient statenent.
459 patients were enrolled in the device arm and 155
in the surgical arm O the 459 device patients 17
were enrolled but did not receive a device, what we
call they consented but they did not receive a device.
hey were found not to be appropriate for device
cl osure. W will talk about-themin the follow ng

sl i de.

One patient consented to undergo surgical
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closure but was found not to be eligible for open-
heart surgery. Therefore, 442 patients underwent an
attenpt at device closure in the cath |ab and 154
patients underwent surgical closure.

O the 17 patients |abeled "intent to
treat," six did not neet the inclusion criteria.
Ei ght has an ASD which was too large for the device
avail able at the tinme and five of them had ordea
conditions the operators felt unconfortable to attenpt
devide El8sure.

Let ne go back to the eight patients. The
eight patients who had an ASD larger than the
avail abl e device at that time opted to wait for the
proper size device to be available. Therefore, three
of them underwent a second attempt with successfu
closure. Again, the third patient was found to have
an ASD |arger than the available device at that tine.
That patient opted to undergo open surgical repair.

This slide conpares the two groups
denographics. Both groups had sinmlar percentage of
femal es. However, as you can see, the surgical group

was younger in age. Therefore, any factor associated
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with age, for exanple weight and height, was also
different in both groups.

Also on this slide sone age-related factors
were different. For exanple, failure to thrive and
respiratory infections were nmore common in this
surgical group. Since our device group was sonewhat
ol der, these patients had nore hypertension and
stroke.

However, by echocardi ographythe size of the
atrial seprf defect in the two groups was simlar, a
mean of 13.3 mm for the device group and 14.2 nm for
the surgical group

Furthernore, the percentage of patients with
right intricular volume overload was simlar in both
the groups. 94.1 percent of the device group conpared
to 96.1 percent of the surgical group had right
intricular volume overl oad.

Now, let us talk about technical success for
the procedure which is defined as successful
depl oynent of the device or successful conpletion of
the surgical procedure. Qut of 442 patients who had

an attenpt at device deploynent, 423 patients had a
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successful procedure. Therefore, the technica
success rate is 95.7 percent, or surgical patients who
underwent surgery had technical success.

Now, |et us analyze those patients who
failed a device procedure which is defined as any
patient who had the device inserted but the device was
recaptured or enbolized and the procedure was aborted.
Ni neteen of 442 patients had a failed attenpt.

O those 19, 17 patients had nedical
conditions that the operator did not feel confortable
rel easing the device. I n one patient, however, the
device enbolized. In another patient the narker band
of the delivery system enbolized.

Now, let me talk about the marker band. The
delivery sheath initially had a platinum marker band
at the tip of the sheath to ease visualization of the
sheath by fluoroscopy. This band becane di sl odged
fromthe sheath and enbolized. Therefore, after three
I nci dents the manufacturing conpany renoved this band

of the sheath

O the 423 patients who had technically

successful procedure, 413 had successful procedure.
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A successful procedure is defined as any patient who
received a device or surgical closure with less than
or equal to 2 mmresidual shunt by col or Doppl er
echocardi ography. Therefore, 97.6 percent of device
patients had a successful procedure conpared to 100
percent of the surgical patients.

Now, |et us analyze the efficacy results.
Again, the definition of primary efficacy result is
that no significant residual shunt neasuring nore than
2 mm by col or Doppl er echocardi ography at the 12-month
followup visit. Twelve-month data was available in
331 device patients. 336 of them had successfu
closure giving a rate of 98.5 percent conpared to 100
percent of the surgical patients.

The p-value is 033 with a 90 percent
confidence interval of -.052 to +0.017. Therefore,
the lower band of the confidence interval is less than
8 percent critical difference agreed upon as mentioned
earlier.

This is another way of |ooking into success.
Surgical patients are represented by the blue di anonds

and device patients by the red squares. As can be
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seen over tinme, the' success of device is very close to
that of open-heart surgery.

At all points of followup the difference
was not significant between the two arms. Although we
had 100 percent successful closure for the surgical
group, | would like to point out that seven surgica
patients had residual shunt. However, this residua
shunt was less than 2 nmin dianeter.

Let ne tal k about the echo board. Thi s
consisted of two independent experienced pediatric
echocardi ographers frontenters that were not involved
inthe trial. Those two physicians do not have any
financial interest in AGA Medical. They only receive
consul tation fees.

They viewed a subset of the 12-month
echocardiograns from both arns for this study. They
concurred with t he i nterpretations of t he
I nvestigators.

Now, |et us exam ne the safety results of
the device and conpare it to that of open-heart
surgery. A data safety nonitoring board was formed to

assist safety of the procedures. Menmbers were
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physicians with specialties in echocardi ogr aphy,
el ectrophysi ol ogy, cardio-thoracic surgery, and a
statistician.

These menbers were not participants in the
study and had no financial interest in the AGA
Medi cal . They  net i ndependently to devel op
definitions and to adjudicate all adverse events.

These nenbers developed the following
definitions for major conplications. Events that are
life threatening, prolong hospitalization, or have
| ong-term consequences or need for ongoing therapy.
These include, but are not limted to, cerebral
embolism  endocarditis, pericardial effusion with
tanponade, repeat surgery, and death, which were
listed in the protocol.

Additionally, cardiac arrhythmas requiring
per manent pacenmaker placenent or |long-term anti-
arrhythmic nedication and device enbolization
requiring immediate surgical renoval, are also
i ncluded as nmjor conplications.

They al so devel oped t he fol | ow ng

definitions for minor conplications. The devi ce
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enbol i zation wth percutaneous retrieval, cardiac
arrhythma wth treatment, phrenic nerve injury,
hemat ona, ot her vascul ar access site conplications,
retroperitoneal hemat o, sur gi cal woul d
conplications, and other procedural conplications, as
listed in the protocol.

Additional ly, pericardial effusion requiring
medi cal managenment evidence of device associated
t hronbus formation w thout enbolization (with or
Without treatment) and marker band enbolization
without known sequelae are included as nminor
conplications.

This slide, conpares the rates of major and
mnor conplications between the two groups. 1.6
percent of the device group patients encountered major
conmplications conmpared to 5.2 percent for the surgical

control patients.

At 6.1 percent of the device patients had

m nor conplications conpared to 18.8 percent for the

~surgical group. Therefore, the overall rate of

conplications was 7.2 percent for the device group

conpared to 24 percent for the surgical control group.
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This difference was significant.

This is another way of |ooking at rate of
any conplication between the two groups at anytine the
difference in the-rate of any conplication between the
two groups was statistically significant favoring |ess
conplications for the device group.

This slide sort of describes all major
conplications encountered in both groups. Again, the
total -major conplication rate was 1.6 percent for the
devi ce group conpared to 5.2 percent for the surgica
group.

This is a busy slide but the slide describes
the anmount of conplications for both groups. Again,
the rate for the device group was significantly | ower
than that of the surgical group

The FDA required a 12-month conposite
success which is defined as all attenpted patients
wi thout a najor conplication, enbolization, technical
failure, or significant residual shunt neasuring nore
than 2 mrby col or Doppl er echocardi ography at anytine
during this study. Patients could only fail one tine

and were not allowed to revert to a success over tine.
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Therefore, this table denonstrates the 12-
month conposite success of 85.9 percent for the device
group. However, if those cases of significant
residual shunt encountered imediately after the
cl osure and the shunt di sappeared at the 12-month
followup, which is denonstrated in 20 out of 25
patients, they are allowed to revert. This would
result in a 12-month conposite success of 91.4 percent
which is not significantly different fromthat of the
surgi cal control group

Now, let us evaluate the clinical utility of
the Anpl atzer device. The procedure tine and |ength
of hospital stay for the Anplatzer closure were
significantly shorterthanthat of open-heart surgery.
Procedure time was neasured for the device group from
the insertion of the venous sheath to the renoval and
for the surgical group fromthe skin incision to skin
cl osure.

Therefore, to sunmmarize our efficacy and
safety results, the device successfully at 12 nonths
Is 98.5 percent which is equivalent to surgery. This

meets the protocol requirenment for establishing
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equi val ence since the |ower 95 percent confidence-
bound is 0.052 which is less than the 8 percent better
agreed upon with the FDA

The device major conplication rate of 1.6
percent is lower than the maxi num protocol specified
rate of 10 percent. The overall conplication rate for
the device of 7.2 percent is significantly |less than
for the surgical control of 24 percent. There were no
device related deaths and the device group had
significantly lower procedure tine and shorter
hospi tal stay.

Therefore, 1ladies and gentleman, | woul d
like to conclude that the Anplatzer Septal Occluder
offers a safe, effective and |ess invasive treatnent
for closure of secundum atrial septal defects.

Now, it is nmy pleasure to introduce ny
col | eague Dr. John Moore to share with you the results
of the Fontan fenestrations. Thank you.

MR MOORE: CGood norning. M nane is John
Moor e. I"'m Director of Cardiology at St.
Christopher's Hospital for Children in Philadel phia

and Professor of Pediatrics at MCP Heinman University.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

40

| have no financial interest in the device.
My expenses have been paid by AGA Medical Corporation.

|'"'m going to present to you the data
regardi ng Anpl at zer Sept al Occluder  closure
fenestrated Fontan procedures.

A little background is in order because this
is alittle different type of indication. The
incidence of all types of single ventricle heart
di sease, congenital heart disease, is as high as 10
percent. It includes a nunber of conplicated
di agnoses such as hypoplastic left heart syndrone
which is the nost common in that group.

Thenodi fi edor fenestrated Fontan procedure
is arelatively recent introduction in the surgical
area which has inproved the prognosis of this whole
patient group dramatically and has at this point
become a standard palliation procedure.

The cartoon on the right denonstrates a
patient who has hypoplastic left heart syndrome wth
essentially absence of left ventricle and one |arge
ventricle which is a right ventricle. This pati ent

has had a nodified or fenestrated Fontan procedure,
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but that is actually the third procedure that was
performed.

This third and final operative stage
i nvol ves conpletion of a system c venous baffle here
shown in blue which directs nblue" blood into the
pul monary circulation directly without the benefit of
a ventricul ar punp.

The fenestration here shown in purple is a
punch opening in the lateral baffle which provides a
vent and essentially a right-to-left shunt.

The aims of the fenestrated Fontanprocedure
are first to separate pulmonary and systenic
circulations thereby increasing blood oxygen and
reducing cardiac work. The fenestration reduces the
Fontan operative risk because vented or shunted bl ood
augnents cardi ac output and reduces central venous
pressure.

However, after the relatively early post-
operative period a fenestration may actually becone
dysfunctional. As | nentioned, there is a right-to-
| eft shunt which nmay become a significant cause of

cyanosi s. In addition, there is the ongoing risk of
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par adoxi cal enbolus through fenestration and stroke.

Therefore, it is often appropriate to
perform closure of the fenestration. There are
essentially tw options for closure, the first being
a fourth open-heart surgical procedure.

This procedure would generally follow a
di agnostic catheterization denonstrating that it was
safe and appropriate to close the fenestration

surgically. The operative approach requires, first,

a catheterization .and tFéh a fourth redo operati on.

The other procedure available is percutaneous device
cl osure.

Per cut aneous device closure may involve the
use of general anesthesia and transesophageal
echocar di ography nuch as ASD cl osure does. The
henmodynam cs perforned include a test fenestration in
which the fenestration is balloon occluded not to size
it specifically but to determne the effect of
océlusion on central venous pressure and cardiac
out put .

Bal | oon sizing may also be perfornmed in

addition or at the sane tine as test occlusion. In
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addition, rim assessment is required. Device inplant
proceeds exactly as described by Dr. Cheatham in the
first presentation.

W have a short novie here that denonstrates
a Fontan procedure first. This is the baffle and 1711
run the novie and show it to you. If you | ook right
here, this is the fenestration shunting blood from the
system c venous circuit into the pul nbnary venous
circuit directly without passing through the |oans.

This is the deploynent of the device.
First, the pulmnary venous disc is formed, the wai st
is formed, and the systenmic venous disc is forned.
The device is released and a foll owup angi ogram shows
the fenestration to be conpletely closed.

The study organization for this portion of
the study was only slightly different. It was a
single armregistry neaning that there was no surgica
control group. It was also nmulti-center. The sane
I ndependent daté safety nonitoring board was used to
adj udi cate adverse events and the sane independent
statistician provided statistical services for the

site.
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The efficacy endpoint was identical as
described by Dr. Hjazi. A successful closure of the
fenestration at 12 nonths involved less than a 2 nm
shunt observed by transesophageal echocardi ography at
one year. The sane grading system was enpl oyed.

The safety criteria was also identical.
Safety for the device was defined as a death rate |ess
than or equal to 2 percent in a major conplication

rate | ess than or equal to 10 percent.

There were a few additional inclusion
criteria. Qoviously the patient had to have a
fenestrated Fontan procedure. The opening in the

baffle had to be at least five millimeters fromthe
free atrial wall, essentially a rimrequirenent.

Finally, the central venous pressure had to
be less than 15 mm of nmercury during test balloon
inclusion in the early henodynam c eval uation part of
the catheterization.

Exclusion criteria included if there was
insufficient rim if there was an ongoing acute
infection, or inability to obtain inforned-consent.

Denmographics of this patient group were
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slightly different than the ASD device patients.
These patients were slightly younger, nmean age 7.8
years. There was a predom nance of male, 60 percent,
as opposed to fermales 40 percent which is just the
I nverse of the ASD group

As far as nedical history goes, there were
a few positives, congestive heart failure one patient,
failure to thrive one patient, and stroke. Documented
stroke had occurred already in tw patients.

The t ransesophageal echocar di ogr aphi ¢
fenestration characterization showed that the average
fenestration neasured 4.2 mm in dianeter by
t ransesophageal echo.

This summari zes the patients enrolled in
this registry. There were a total of 51 patients
enrol | ed. Three patients were intent to treat
patients meaning they were enroll ed. They under went
catheterization but no attenpt was made to place the
devi ce.

O the 48 attenpted patients there were two
technical failures and 46 technical successes in which

devices were placed. At one-year followup 32
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patients eval uated showed 100 percent neeting the
primary efficacy criteria. There were no failures at
that point.

Intention to treat patients, one failed the
inclusion criteria with insufficient rim if you wil.
Two had anatom cal conditions resulting in inability
or lack of desire of the operator to place the device.
One was multiple small fenestrations. It was not
feasible to close these wth the Anpl atzer device,

The other was a patient who had a damaged
and mal functioning prosthetic valve who was definitely
going to require surgery and it seemed inappropriate
therefore, to place the device in that patient.

Technical failures were two. Both of these
were related to fenestrations which were too snall to
pl ace the delivery sheet and, therefore, a device
could not, and probably should not have been pl aced.

As | nentioned, the primary efficacy
criteria indicated successful closure at one year.
Thirty-two patients evaluated at that point net the
primary efficacy criteria and were successful.

Safety results are summarized on this slide.
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In the group there were two major conplications or 4.2
percent. One conplication was a henothorax which was
related to vascular access site conplications in the
subcl avi an vei n.

The other conplication was damage to a
tricuspid valve due to deployment or partial
depl oynment of the device near and within the val ve.
This patient had to have surgery or tricuspid valve
repair.

Two mnor conplications. One patient had a
| ong hospital stay of one day additional because of
nausea and voniting. The other patient had an atrial
arrythma requiring cardioversion for a total of four
conplications in this group.

Clinical utility data. The procedure time
is fairly long, as you can see, but this is because
these patients, as | nentioned, require a fairly
extensive hemodynamic eval uation prior to device
pl acenent . In addition, many of them undergo
addi ti onal i nterventional procedures such as
transcatheter stent placement at the tinme of this

cat heteri zati on.
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In fact, the placenent of the device
requires a very snall percentage of this procedure
time and this fluoroscopy tine.

More inportantly, the hospital stay of these
patients is very, very short. You can see they
average 1.2 days and we don't have a surgical control
group but I think that speaks for itself.

Cinically utility of the Amplatzer device
then is that it avoids norbidity and risk of repeat
open-heart surgery and that the hospital stay is very
short.

Finally, the summary of the safety and
efficacy of . Aamplatzer closure of the fenestrated
Fontan. W have a primary efficacy outcone at 12
mont hs of 100 percent. Maj or conplication rate 4.2
percent is within protocol defined limts of l[ess than
or equal to 10 percent.

There were no device related deaths. These
results are consistent wth those obtained for
transcatheter closures of secundum ASD by the
Ampl at zer Septal occluder devi ce.

In conclusion, the data denpnstrates that
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the Anmplatzer Septal Cccluder offers a safe,
effective, and |ess invasive treatnent for closure of
Fontan fenestration.

Finally, | would like to reintroduce Dr.
Hijazi who will summarize our presentation

DR H JAZI: Thank you. Good norning again.
M/ nane is Ziyad Hjazi. The sponsor of this study
has worked with the FDA and the circulatory panel to
conduct a sound clinical trial to assist the safety

and effectiveness of the Amplatzer Septal Cccluder for

~two i ndications; secundum ASD closure and Fontan

fenestration closure.

The clinical study results nmeet the
endpoi nts of safety defined in the protocol.
Furthernore, in the secundum ASD armof the trial, the
device group had significantly |ower conplication
rates than the surgical control group.

The clinical study results meet the endpoint
for efficacy defined in the protocol. The secundum
ASD group had the success rate of 98.5 percent in 20
years which is statistically equivalent to the

sur gi cal control group. Ai so, the Fontan
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fenestrations group had a success'rate of 100 percent.

The clinical utility of the device group
denonstrated a significantly shorter procedure tinme
and shorter hospital stay than the surgical contro
group.

It is ny pleasure to share with you nmy own
personal experience with the device. To date | have
done over 420 closures with the Anpl atzer Septal
Cccl uder. About 220 in the United States and the
remai nder abr oad.

In 10 cases | could not inplant the device.
These patients underwent surgical closure. Four
patients had device enbolization with successful
retrieval in the cath lab in three patients and
subsequent device inplantation.

The fourth patient required surgica
treatment and at the same tinme the surgeon closed the

ASD. Therefore, 409 patients had successful

~implantation. Al but two had successful closure of

their defects.
I nconcl usi on, the Amplatzer Septal OCccl uder

is safe and effective for closure of secundum ASD and
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Fontan fenestrations. Thank you for your attention.

DR. TRACY:  Thank you very nuch. At this
point I'll ask the FDA to present their findings.

MS.  BUCKLEY: Good norni ng. My nane is
Donna Buckley and | am a nechani cal engineer in the
Interventional Cardiology Devices Branch of the Ofice
of Device Evaluation. | amalso the [ead reviewer for
the Anmplatzer Septal Ccclusion, or ASO device
subm ssion, PVMA No. POOO039.

Today Dr. Stuhlnuller, the medical officer
of this submssion, and | will present the FDA summary
for the Amplatzer ASO subm ssion. This device is a
transcat heter septal defect closure device used in the
treatnent of atrial septal defects and fenestrated
Font ans.

You'l| be asked to discussion and nake
recomrendati ons on the sponsor's PMA subm ssion. Your
points of discussion of the clinical study results and
| abeling recommendations wll be taken into
consideration by FDA in their evaluation of the

application.

Finally, you wll be asked to vote on the
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approvability of this device.

The FDA summary will provide a brief
overview of the follow ng: the FDA review team device
description, noncl i ni cal eval uation, clinical
eval uation, and questions to the panel.

Menbers of the FDA review team include
mysel f, Donna Buckley, and Dr. John Stuhlnmuller from
the Ofice of Device Evaluation, M. John Dawson from
the O fice of surveillance and bionmetrics who served
as a statistical reviewer, and Ms. Liliane Brown from
the Ofice of Conpliance 'who coordinated FDA
i nspection of the investigational sites.

The ASO Occluder is a doubl e-disc design
wth a connecting waist. It is made froma nitinol
wire mesh with polyester material stitched into the
discs. The left atrial disc is larger than the right
atrial disc.

There are 26 sizes available based on the
connecting wai st diameter. The occluder sizes range
from4 mmto 38 nmin diameter. The occluder is sized
to match the connecting waist dianeter to the

stretched defect dianeter.
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The delivery catheter is 6rF to 12F in size
based on occl uder si ze. The occluder is packaged
separately and nanually attached to the delivery cable
prior to loading into the delivery catheter

In vitro or bench testing is outlined in
Section 1.4 of the FDA Summary in your Panel Pack. It
was performed to evaluate the mechanical integrity of
the ASO system

Bi ocompatibility testing of the device
components was conducted in accordance with | SO
Standard 10993. Aninal studies were conducted in a
porcine nodel on the Anplatzer System

The results of the in vitro or bench,
bi oconpatibility, and ani nal testing submitted
denonstrate the integrity and functionality of the
device for its intended use.

Dr. Stuhlnmuller will now sunmarize the
clinical evaluation of the device.

DR STUHMULLER:  Good norning. M nane is
John Stuhlmuller. | ama nedical officer in the
Interventional Cardiology Devices Branch in the

Di vi sion of Cardiovascul ar and Respiratory Devices.
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| amgoing to provide a brief overview of the clinica
information contained in the PMA

The sponsor has provided clinical data for
two proposed | NDI CATIONS FOR USE in the PMNA The
first indication for use is closure of secundum atrial
septal defects. The second indication is for closure
of fenestrations follow ng Fontan procedures.

I nfformati on has been provided for five
different clinical data sets of part of the PNA
Information on the pivotal data sets has been provided
in the Panel Packs.

First is the pivotal data set fromthe Phase
1B registry for atrial septal defect closure. A
total of 459 patient were enrolled in this registry.

Second is the pivotal data set for closure
of fenestrations followi ng Fontan procedures. A tota
of 51 patients were enrolled in the registry.

Non- pi votal data sets not included in the
Panel Packs include Phase |, Phase Il A and continued
access patients.

The device patients were enrolled in a non-

random zed open-label, multi-center registry. The
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surgical control patients were also enrolled in a non-
random zed open-label, multi-center registry.

Surgical patients were prospectively and
retrospectively identified. Al patients conpleted a
prospective one-year follow up

Patient outcone assessment was nmade using a
conposite clinical endpoint termed Conposite Cinica
Success at 12 nonths. The intent of this endpoint was
to evaluate safety and effectiveness at 12 nonths.
That was residual shunt rate at 12 nonths. [t was not
intended to incorporate all residual shunts prior to
12 nont hs.

The I ndi vi dual clinical endpoi nts
I ncorporated into assessing a Conposite Cinica
Success include: major conplications, enbolization,
technical failure, and presence of a significant
residual shunt. Additional individual secondary
safety and effectiveness endpoints were also
eval uat ed.

Techni cal success defined as device
depl oyment or conpletion of surgery was seen in 423 to

442 device patients and 154 of 154 surgical patients.
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Procedure success defined as a residual shunt |ess
than 2 mmn patients who were technical successes was
seen in 413 of 423 device patients and 154 of 154
surgi cal patients.

Six-month closure defined as residual shunt
of less than or equal to 2 mmin patients who were
techni cal successes was seen in 376 of 387 device
patients and 154 of 154 surgical patients.

Twel ve-nmont h cl osure defined as residual
shunt less than or equal to 2 nmin patients who were
techni cal successes was seen in 326 of 331 device
patients and 149 of 149 surgical patients.

Twel ve-nonth conposite success defined as
all patients attenpted w thout major conplications,
embolization, technical failure, and presence of a
significant residual shunt was seen in 311 and 362
device patients and 146 of 154 surgical patients.

Maj or conplications were seen in seven of
442 device patients and eight of 154 surgical
patients. Mnor conplications were seen in 27 and 442
device patients and 29 of 154 surgical patients.

Overall, 32 of 442 device patients experienced a
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conplication and 37 of 154 surgical patients
experienced a conplication.

The  pivotal cohort for cl osure of
fenestrations followng Fontan procedures were
enrolled in a prospective open-label, single-arm
registry without a control group.

Patient outconme assessnent was conpleted at
12 nont hs. Ef fecti veness was defined as successful
closure of less than a 2 mmresidual shunt at 12-month
fol | ow up. Safety was eval uated by anal ysis of
potenti al anticipated and wunanticipated adverse
events.

Occluders were inplanted in 46 of 48
attenpted patients. Successf ul cl osure was
denonstrated in 32 of 32 patients evaluated at 12
mont hs.

Adverse events were evaluated in the 48
patients in which device placenment was attenpted. A
total of four adverse events were seen. Two nmmjor and
two minor adverse events were seen

Next will be the panel questions presented

by Donna Buckl ey.
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MS. BUCKLEY: To support the ASD indication,
t he sponsor has submtted data from a prospective,
non-random zedconcurrent|ycontrol | edst udyconpari ng
device closure to surgical closure. The study was
designed to assess individual endpoints and conposite
endpoi nt s.

Question |a. Please discuss whether
i ndi vidual endpoints, conposite endpoints, or a
conbi nation of both should be used to evaluate the
safety and effectiveness of the Anpl atzer ASO device?

Question |b. The sponsor is seeking
approval for device sizes from4 mmto 38 mm
Approximately 89 percent of devices inplanted in the
pivotal ASD study were between 10 mm and 28 nm |Is
there sufficient data to support approval of the
entire range of devices (4 nmto 38 mm or a specific
range of device sizes?

Question Ic. Based on the data provided on
ASD patients and the suggested analysis of the data
from question la., please discuss whether these data
provi de reasonabl e assurance of safety and

ef fecti veness.
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To support t he fenestrated Fontan
indication, the sponsor has subnitted data froma
single armregistry with 48 patients.

Question 2. Based on the data provided on
fenestrated Fontanpatients and the suggested anal ysis
of the data from question la., please discuss whether
these data provide reasonabl e assurance of safety and
effectiveness.

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

Question 3a. Pl ease  discuss any
| nprovenents that could be nade to the training
program

Question 3b. More than one device was
placed in 10 ASD patients. Pl ease di scuss training
I ssues regarding the placenent of nmultiple devices in
a single patient.

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

the use of the device, and explain how the product
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shoul d be used to nmaxi m ze benefits and m nim ze
adverse effects. Please address the followng
questions regarding the product |abeling

Question 4a. Please coment on the
INDI CATIONS FOR USE section as to whether it
identifies the appropriate patient populations for
treatment wth this device.

Question 4b. Pl ease coment on the
CONTRAI NDI CATI ONS section as to whether there are
conditions under which the device should not be used
because the risk of use clearly outweighs any possible
benefit.

Question 4c. Pl ease coment on the
WARNI NG PRECAUTIONS  section as to whether it
adequat el y describes how the device should be used to
maxi m ze benefits and mnimze adverse events.

Question 4d. Pl ease comrent on the
OPERATOR S I NSTRUCTIONS as to whether it adequately
descri bes how the device should be used to nmaxim ze
benefits and mnimze adverse events.

Question 4e. Pl ease comrent on the

remai nder of the device |abeling as to whether it
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adequatefy déscribes how t he déVice shoul d be used to
maxi m ze benefits and mnimze adverse events.

The Panel Package includes the avail able
one-year data for the Anplatzer ASO device. Long-term
adverse effects that may be associated with device
implantation include late thronbosis formation, the
ri sk of endocarditis, problenms with [ate operation
and arrhythm as.

Question 5. Based on the clinical data
provided in the PMA, do you believe that additiona
followup data or post-market studies are necessary to
eval uate the chronic effects of the inplantation of
the Anplatzer device. |If so, how long should patients
be foll owed and what endpoints and adverse events
shoul d be neasured?* Thank you.

DR TRACY:  Thank you very much.

At this point we'll begin the open commttee
di scussion and I'mgoing to ask Dr. Robert WIIians
who was the |lead reviewer to begin with her questions
for the sponsor and then we'll go around the rest of
the panel after she's conpl et ed.

DR WLLIAMS: | just have a few questions
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to start. | was wondering in |looking at the patients
at the first evaluation after inplantation, what do
you believe is the sensitivity to thrombi that woul d
be associated with the surface on either the right or
the left atrial surface of the device?

MR LOCK: M name is Ken Lock and |I'mthe
clinical prograns nmanager AGA Medi cal . "' m an
enpl oyee of AGA Medi cal . | will have Dr. Hijazi
answer this question.

DR HJAZl: | think in our patients,
especially being a trial done under the FDA auspices,
we have been extrenely vigilant 1ooking at any
patient's echocardiogram in the post-inplantation
period and the followups. One of the things that we
| ook very clearly at is the presence of formation of
t hronbosi s.

Clearly we have not seen any reported
i nci dence of thronbosis and that goes wth the
clinical data that none of our patients had TIAs or
strokes. | think echocardiographyis pretty sensitive
to detect small clots. Maybe less than 1 nm maybe not

but | think the inportant thing is the- clinical
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outcome of these patients.

DR WLLIAMS: And | saw in one place where
TEE was.recommended as an aid an another place where
it was required. In your current indications is it a
required part of the procedure or just recomrended?

DR HIJAZI: This is Ziyad Hjazi again. |
think it is required. |It's anust. TEEis required
for device inplantation. The other thing that we may
be adding also giving the operator an option is the
intracardiac echo if it's available. Ei t her
t ransesophageal echo or intracardiac echo should be
required prior to device inplantation.

DR WLLIAMS:  (Ckay. Another question was
the indications prohibiting strenuous activity. Is it
for one nonth or six nonths now?

MR LOCK: This is Ken Lock. W are
reconmendi ng one nont h.

DR WLLI AMS: One month. And, finally,
there was an indication of phrenic nerve injury. |I'm
sorry. Was that in the device group or in the surgery
group?

MR LOCK: This is Ken Lock. I'11 have to
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check to nmake sure. |'m pretty sure it was in the
device group but 1711 check on that.

DR WLLIAMS: What was the theory about how
that m ght have occurred?

MR LOCK: I'll have to get details on that
and answer it later.

DR WLLIAMS: It's a mnor question. Those
are ny questions for the noment. | reserve the right
to be stimulated by the other menbers of the panel.

DR TRACY. (kay. Thank you.

Dr. Wite.

DR. WH TE: Thank you. My nane is Chris
Whi te. |'m an adult cardiologist, interventional
cardi ol ogi st.

| guess ny question, No. 1, revolves around
the nitinol conposition and the nickel. There is
nowhere | saw about any concern about nickel allergy.
We know that's preval ent anong the popul ation. Do you
have concerns about what a nickel allergic patient
will do with this device?

MR LOCK: This is Ken Lock. [ wll have

Dr. Hijazi respond to that question.
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DR H JAZI: Qbvi ously the nitinol, as we
all know, is an alloy from nickel and titanium As
Dr. Wiite nentioned, a |large percentage of people have
ni ckel allergy.

As a matter of fact, two of the patients in
the trial have documented nickel allergy and they cane
to me and | knew they had nickel allergy. | told
them "Your option is either to take the risk or have
open-heart surgery." The opted to take the risk and
we inplanted the devices in both patients and one of
themis now two and a half years followup and the
other one is one year and no clinical findings at all.

| do not think inmplanting the device inside
the vascular systemis simlar to the contact
mani festations of nickel allergy that is prevalent in
t he general popul ation.

DR WVHITE: | also wanted you to comrent on
the fact that only three-quarters of your patients
have been followed at one year for the prinmary
efficacy. Did | mss that nunber? 3312

MR LOCK That is correct. This is Ken

Lock. 331 of the patients available for a one-year
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visit.

DR WHTE Wiy- did you pick a primary
ef ficacy endpoint which was inconplete by the tine you
present the data? | mean, why would you pick one
year's data as being your primary efficacy and then
bring us an inconplete data set?

MR. LOCK: This is Ken Lock. The original
protocol required analysis to look at 110 patients
fromeach group so in talking with the FDA they
requested that we include all patients that we had
available to follow up on and that's why we have the
331 patients.

DR WH TE Ckay. Let me get this straight.
You net the nunber at one year for followup of 110
and then you continued to enroll patients so those
have not been conpletely followed yet?

MR LOCK: That's correct.

DR WH TE: In the protocol there was
concern about inplanting the device in presunably
ol der patients who had had heart failure deconpensated
left ventricular failure, recent MIs. WII that also

be part of the contraindication package? How w |l you
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deal with an assessnent of LV function before the ASD
cl osure?

MR LOCK: This is Ken Lock. I'Il let Dr.
Hi jazi answer this question.

DR HIJAZI: Ziyad Hjazi. As we are all
clinicians, | do believe that these patients if they
are managed well and if they are not dying, | don't
think inplantation of the device should be a problem
In these patients.

As a matter of fact, it may be of nore
benefit for them rather than to undergo open heart
surgery to close an ASD with them | do believe that
if a patient has left ventricular dysfunction and has
an ASD with left-to-right shunt that requires a
cl osure.

After the device gets approved I would be
able to inplant the device in these patients.
However, during the protocol and the study period, we
try to avoid any patients with such conditions |ike
l eft ventricular dysfunction.

DR WHI TE: Let ne just see if | understand.

You did a study for the safety and efficacy of this
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devi ce and you excluded those patients. Now after
approval you want me to inplant in those patients?

DR HJAZI: |f there are patients which are
very real, as you know, wth ASD and they have
significant left ventricular dysfunction and the
closure there is beneficial. | do not think that
device or closure should be contraindicated for that.

DR WH TE: Then why did you exclude them
fromthis trial?

DR HI JAZI : Initially for the study we
wanted to do plain straightforward secundum ASD in
patients that we encountered on a daily basis.

MR LOCK This is Ken Lock. Ve will
include in the labeling that it is a contraindication
for patients who have heart failure MIs. That wll be
in the |abeling.

DR WH TE: Can you tell ne also in your
contraindication there were patients who were
considered to be poor candidates for catheterization.
It says, "Any patient whose size or condition would
cause the patient to be a poor candidate for cardiac

catheterization." Can you give nme an exanpl e of
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someone who is a poor candidate for cardiac
catheterization? | don't know if |'ve ever net that
per son.

DR H JAZI: An exanple of a poor candidate
is a patient who, let's say, has significant |eft
ventricul ar dysfunction and they are dying for
somebody to attenpt to take these patients to the cath
lab to close their ASD I think will be a poor
j udgement .

DR WHTE | guess fromthe provider's side
of this equation, when | read the package labeling I
woul d like specific things. | would like to know what
you consider to be a problem This vague thing about
poor candidates, | don't understand really because for
different doctors it's different.

| think if there are specific issues that
you think are related to this device that would make
catheterization a problem then that ought to be
specifically listed in order to help us understand
what it is.

Ziyad, can you conment on the difference

between -- this application is for ASD but inmediately
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upon the release of this device PFOs are going to get
on the horizon. Is there a difference in the
treatnent of PFO patent foramen oval e, and ASD?

DR HIJAZI: This is Ziyad Hijazi again.
Technically speaking there is no different. As a
matter of fact, a few of the patients in this cohort
had PFO with mniml shunt and TIA or dysrhythm a that
we close with the Anplatzer Septal Occluder.

DR. WHTE: So in the unbrella of approval
for the ASD woul d also include the PFO patients?

DR H JAZI: W're not seeking that for PFO
That woul d be operator dependent because there is
anot her devi ce, the  Anpl atzer PFO  Qccl uder
specifically designed for the PFQ I f this device
gets approved and you have a patient with a PFO with
left-to-right shunt and you want to close it, it's --

DR WHITE: Is it a clinical difference?

DR H JAZI: No.

DR WHTE: And | guess ny |last coment is
that | don't -- | understand the difficulty of doing
a random zed trial and. I wasn't involved in the trial

when you cane in 1997, but your groups are not
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conpar abl e. To say that you have a controlled tria
here is a little specious. | nmean, you've got an
adult group for your heavily weighted adult group.
Your pediatric group is -- there's no attenpt at
mat ching for equival ence.

I"'mnot sure that's required but | think it

kind of -- I think just to set the present and make
sure we all understand, these groups are not
conparable, | don't think. They are just a different

popul ation of patients.

Per haps you could conment on why they are
different, Ziyad. Wiy did you grab nore adults? Wy
was there not anybody getting operated on in this
setting?

MR, LOCK: This is Ken Lock. There are two
parts to that. The first part, the difference, we
believe, in the populations was attributed to referra
patterns of the investigators in the trial.

The surgical control investigators were
pediatric cardiologists and they would refer their
patients to surgery and they were enrolled into the

study.
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The adult cardiologists were referred from
a broader base of patients of adults seeking a |ess
invasive procedure perhaps or there are adult
cardiologists referring themto a site that had the
device available. That would account for the
difference of the popul ations and how we got the
popul ati ons. "1l have Kinley Larntz here speak to
the second part of the question.

DR LARNTZ : Perfect timng. ' m Ki nl ey
Larntz. | served as the independent statistician.
['m Professor Eneritus, University of M nnesota. |
also work as a consultant to conpanies and to the FDA
occasional | y.

You're right. | mean, look, there's a big
age difference, right? The key feature of any -- and
It wasn't a random zed trial so you are liable to get
differences and that's what happened. The key feature
statistically that | could figure out was does this
age difference make any difference statistically, and
so we, didn't report.

| apologize that Dr. Hijazi didn't do al

the covariate analysis for you on the screen. Mybe
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you woul d prefer that he did, but we did a |lot of
covariate analysis. W used age and al so the synptons
that we saw as covariates; failure to thrive,
respiratory problens.

It turned out that doing those covariate
analysis -- and this is what we would have to do to
try to adjust in sonme way w thout doing a fornal
mat chi ng. W didn't do a formal matching, |
understand, although |I did a little bit of that in one
exanpl e

Age didn't have an effect on anything. It
didn't have an effect on conplication rates. It
didn't have an effect on closure rates. [t didn't
have an effect on anything. Every analysis | did wth
age just turned out to be the sane result as if you
didn't have age in the equations.

| agree in random zed trials. l"m a
statistician. | should agree with that, right? In
fact, the best analysis we can do is to try to adjust
for what the differences were and in doing that
adj ustment we found basically -- not basically but

exactly the same effects, the sanme size effects.
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Everyt hing went through the same way.

DR WHI TE: |'m not criticizing the fact
that you didn't random ze these patients. | would not
have asked you to do it. | think the reason the

conplications don't show is because it's a safe
procedure with |ow conplications in each group

But you can't tell nme that operating on a
range of adult patients for asbs, which were not done
because adults didn't get operated on, wouldn't have
shown maybe some difference. You gave surgery every
benefit of the doubt in your analysis and that's fine.
| think this isn't to conpare surgery but it's just
not a conparable group and not a good thing to do.

"' m finished.

MR DILLARD: Dr. Tracy, sorry to interrupt.
JimDillard. Just a couple comrents. | don't usually

do this but | think in this case it mght be alittle

bit inportant for contextual purposes. | think Dr.

White brings up some great issues.
A couple of things from the FDA's
perspecti ve, the fact about sort of additional

patients. | nean, one of the questions that you had
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Is the difference between 110, which | think was
really sort of the primary nunber for the study,
versus the continued access nunber.

One of the things that we do struggle with
in designing trials is allowng a sponsor to continue
to-gat her sone data over |onger periods of time and at
what point in tine do you bring the data before a
panel when you also don't have nuch experience with a
product. Sometimes we at the FDA look to a larger
safety database and a longer term even though the
effectiveness nunbers may be sonmewhat different in
terns of the statistical calculation

| think that is certainly the case here
where we felt like a larger body of information for
safety mght certainly be relevant in an area where we
really didn't have very much understandi ng of the
technology. | think that is where we see a little bit
of a difference here and certainly sonmething that the
FDA felt pretty strongly about.

|"m sorry. |'mjust going over a couple of
notes here. Safety information and really the larger

dataset about enbolization al so. | nmean, that was
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certainly an issue that we | ooked to and thought that
a larger dataset would hel p us analyze the issue about
embol i zat i on.

About the control patient population here
also. | agree certainly with what the sponsor said at
this point. One of the other struggles that we had,
and | think even back to 1997 since probably none of
the nenbers here were actually at that panel neeting,
but one of our concerns when we started |ooking at
some sort of random zed concurrently controlled study
which really wasn't feasible at the tine.

Then we | ooked at what other options we had
available to us for a control group. One of the
consi derations was really how contenporary was the
dat a. Wien we | ook back the dataset that we.m ght
have had available if we didn't do sonething
prospective in terns of a contenporary control group
woul d have been really looking back at ol der surgical
procedures.

| think the tradeoff here was to try to get
new surgical data in order to conpare the two patient

popul ations. | think, as usual, we all struggle with

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234433 WASHINGTON; D.C. 200053701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

77

what the appropriate control group is. In this case
we thought the contenporary nature of the data m ght
be inportant for this particular product. Just a
coupl e of general products. Thank you.

DR. TRACY: Dr. Skorton.

DR SKORTON: Thank you. | just have a
coupl e questions. One of them has to do with the
section on instructions for physicians on using the
device. It has to do with the use of imaging nethods
during the procedure.

In the precaution section, and in the
question that was asked by Dr. WIIliams, you mentioned
the inportance of using one technique, ultrasound. In
the procedural area and in the denonstration that you
showed, you showed angi ography. That seens needl essly
redundant to ne.

| would like to ask why you have to do both.
If you're going to do echocardiography, why do you
need to also do additional angiographic study?

DR HJAZI: Ziyad Hijazi again. As an
operator in the cath lab, | think any inaging nodality

will be very helpful for the operator to place the
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device in the correct position. We do angi ography
because it gives a road map and a location in nore
space than echocardi ography.

Wien you do TEE, as you are aware, you just
see a confined space. You do not have the entire
field in front of you to see' where you woul d open the
disc or the waist or sonething |ike that. | think
most, if not all, operators prefer to have both
fluoroscopy as well as echocardi ography to guide you
during the inplantation. S

However, there are people in Germany, for
exanple, for small size AsSDs the entire procedure is
done under TEE al one w t hout fl uoroscopy. In ny
opinion if you try to do this for larger ASD, you W ||
create nore problenms rather than trying to save two to
three mnutes fluoroscopy. That's why | think we use
fluoroscopy judiciously wwth TEE during the procedure.

DR SKORTON. Thank you. Then | have a

question for statistician. Can you go over again
how you canme up with 8 percent as the predicted
difference? | know it was done by a lower limt 95

percent confidence limt, because | agree with Dr.
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VWiite that this is not a random zed trial. | woul d
like to know statistically how you cane up with that
95 percent confidence limt. How you calculated it.

DR, LARNTZ: Oh, how | calculated the 95
percent confidence [imt?

DR SKORTON: Urn- hum

DR LARNTZ: | used an exact conparison of
two binomal proportions using exact test. | gave a
lower limt of 5.2 percent. |'mnot quite sure. Are

you asking where the 8 percent came fron?

DR SKORTON:  Yes.

DR LARNTZ:  Ckay. That's what | assuned
you were asking. O course, the standard answer from
a statistician is that is not a statistical question.
The 8, percent is the standard answer we give, but the
8 percent was provided in the protocol in the IDE so
t hat was considered the standard that was to be net
for the primary endpoint in the protocol.

That was set up -- | have to adnit set up
before |I got involved and it was deenmed, if | mght
say, and "1 el aborate as best I can

nonstatistically, and I apologize for that, but if
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you're using a |less invasive procedure perhaps with
some ot her advantages conpared to surgery, you're
wlling to tolerate a slightly lower final closure
rate for the device.

Based on considerations of how much | ower,
what we wanted to do was prove that it was no worse
than 8 percent worse. | hope that explains it as best
| can to do that.

DR SKORTON: Let ne tell it back to you to
see if | understand. You didn't actually calculate 8
percent. That was an arbitrary figure and it's a
little bit nore in favor of the device than the actual
calculated lower limt would be.

DR LARNTZ: That's correct. The calcul ated
lower limt is 5.2 percent for the lower bound for
equi val ence so we net better than 8 percent.

DR. SKORTON:. Sure. | agree. | just wanted

to point out that it was an arbitrary thing. It

wasn’t cal cul at ed.

DR. LARNTZ: That's correct.
DR SKORTON: Then the last thing is just a

comment . | just want to weigh in agreeing with Dr.
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Wiite, both sides of Dr. VWite's renarks. ' m not
sure that it would have been inportant to do a
prospective random zed control trial

['m not sure that's inportant. But | don't

t hi nk we have a conparable control group in this

trial. It may not be necessary to have one to nake
the decision but, just for the record, I don't believe
this is a conparable controlled group. It may not

have been possible to get one but this isn't one.

DR TRACY: Dr. Zahka

DR. ZAHKA: | have a few technical questions
about the echocardiographic aspects of the study. It
was nentioned that seven out of 155 surgical patients
had sonme residual shunting. Now, what was the
conpar abl e number for the device patients?

MR LOCK:  This is Ken Lock. Those seven
patients were patients that were reviewed by the Echo
Board and they found that they had a trace or |ess
than 2 mmresidual shunt in the cohort that was
revi ewed.

As far as the conplete closure of the device

group, there was 304 out of 331 patients that had
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conpl ete closure. The remaining 27 patients had a
trace or a trivial residual shunt.

DR ZAHKA: And that was at one year?

MR LOCK:  That was one year, correct.

DR ZAHKA: And as the echocardi ographers,
t he i ndependent echocardi ographers reviewed the video
tapes, were there any neasurenents actually made on
the video' tapes that the echocardi ographer woul d then
see?

MR LOCK: This is Ken Lock. [|'Il have Dr.
Kleinman comment on that.

DR XLEINMAN: Good nmorning. My nane is Dr.
Charles Kleinman. I‘m a pediatric cardiologist. |'m
the Director of Cinical Cardiology at the Nenours
Cardiac Center in Olando at the Arnold Pal ner
Children's Heart Institute.

| was one of the Echo Review Board nenbers
and was conpensated on a per diembasis for ny tine on
the Echo Revi ew Board. | do not have any financial
interest in AGA Medical and ny expenses for today's
trip are being borne by AGA

W did review video tape of the
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echocar di ogr ans. As you know, it can be alittle
difficult to do accurate measurements down the |line on
an echocardi ographic view using an anal og inmage of
what was originally digital data.

Very few of the echocardiograms that were
submtted had digital neasurenents on the video tape
that were done by the individual investigators,
al though several did.

In the shunts that were seen in the surgica
group, It was quite clear that these were rather
trivial shunts and they were well visualized and one
could see the mllinmeter or centimeter marks on the
analog image. It was quite clear that these were well
less than two millinmeters in dianeter

In nost cases were in the range of less than
1 millimeter in dianeter but clearly were visualizable
as color flow shunts across the margins of the defect.

I was also  wondering whet her t he
echocar di ogr aphi ¢ revi ews | ooked &t ‘the pre-procedure
and post-procedure preval ence of aortic regurgitation
or mtral regurgitation or, for that matter, tricuspid

regurgitation
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MR LOCK: This is Ken Lock. The only echos
that were reviewed by the Echo Board were the primary
efficacy echos at one year so they did not see any
pre- et hos.

DR ZAHKA: And are there any data available
that speak to the issue of whether or not aortic
regurgitation or mtral regurgitation or tricuspid
regurgitation increases in severity after device
pl acement .

MR LOCK:  This is Ken Lock. There is no
data reported in the PMA. |'mwondering if Dr. Hjaz
would like to step back up and coment further on
t hat .

DR HJAZI: This is Ziyad Hjazi
Qoviously when we inplant a device in a patient and we
do echocardiograns, we just don't |ook at the residua
shunt. We look at the mtral valve as well as the
vent because in a couple of instances when we inplant
a device, the left atrial disc may be close to the
mtral valve leaflet and may result in mtra
regurgitation. To ny know edge, there have not been

cases that reported in this Phase |1B of patients that
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had mtral regurgitation

| know of one case abroad where the device
was very big and resulted in severe nitra
regurgitation that the operator did not deploy the
device, just took the device out and sent that patient
for surgery.

DR ZAHKA: Can you comment on aortic
regurgitation?

DR HJAZI: In all honesty, Dr. Zahka, | do
not think there is any case to ny know edge t hat
resulted in aortic regurgitation due to a device
I npl ant ati on.

DR ZAHKA:  Thank you.

DR TRACY: Dr. Hopkins

DR HOPKINS: For the record, | was here in
1997 as a menber of this panel. At that tine, as |'m
sure the investigators remenmber, | was extrenely
concerned about the design of the trial. |'msure a
review of the transcripts would show that | felt
strongly that a random zed prospective trial could
have been done and it was not done.

| have a nunber of questions and they relate
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really to the control side as nuch as to the
experinmental side. First of all, as was pointed out
by earlier panel nenbers, there are really two sets of
overal | questions here.

One is the safety and the efficacy of this
device as conpared, to arbitrary chosen endpoints;
specifically the two percent death rate and the 10
percent major conplication rate, which | amgoing to
assume was chosen with discussions with the FDA

| would point out, and-as | recall | pointed
out in 1997, that even historical controls for
surgical ASD closure for relatively contenporary
series, and by that | mean the '90s and | ate ’80s,
woul d have listed a death rate for open-heart surgery
at 5 and 10,000, well below 1 percent nuch less 2
percent. | did have the question and | think you
answered it was how were those arbitrary endpoints
actual 'y chosen.

The series of questions | have relate a
little bit to the surgical arm Was there a standard
surgical protocol that the surgeons participating in

this study were to follow that approached the rigor of
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the technical protocol that vyou provided your
cardi ol ogists who were inplanting this device. O did
you sinply say do your ASD the way you woul d nornally
do it and we'll take your data?

MR LOCK: Thi s “ts” Ken Lock. That is
correct. A protocol was provided to the prospective
sites to enroll their prospective patients not | ooking
at the type of surgery that they would perform the
techniques, | should say. Then the retrospective
patients-memaéh?“back and pulled the patient files and
didn't really look at the type if it was a nodified
procedure.

DR HOPKINS: As |'ve gone through your nine
maj or surgical conplications, there are at |east one
that | would ask why it was a major instead of a mnor
whi ch was the wound conplication, which I thought was
a mnor conplication by your protocol.

The major conplication involving thronbosis
of "tHe "fémbral artery was a conplication of fenoral
artery cannul ation which is not standard procedure in
today's world of cardiac surgery. The conplication of

two sternal wires causing pain requiring removal which
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was |isted as a major conplication. N\bst of us today
do not use wire. | haven't used wire on a pediatric
sternumin 15 years.

A transverse sternotonybroke down on one of
the major conplications. Once again, it's not
standard surgical procedure. | have some concerns
about clainms that this is equivalent to or better than
surgery when, in fact, we don't have a randoni zed
prospective trial.

Now, 1|'ve gone through your data nultiple
times and | get confused as | go through so I'm going
to ask your help. It appeared that while there were
essentially no residual shunts in the surgical arm as
| recall it, there were small and trivial shunts. Did
| read your data properly that when these occurred
that nmost of those had actually closed at 12 nonths?

MR LOCK  This is Ken Lock. Regarding the
devi ce group?

DR HOPKINS:  Yes.

MR LOCK Yes. NMost have closed over tine.

DR HOPKINS: Ckay. And in there surgical

patients, and at least in one place, seven surgical
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patients were noted as having residual shunts. \ere
t hose secondary aAsbDs that were m ssed or were they
margin defects?

MR LOCK:  This is Ken Lock. | do not know
the answer to that question.

DR HOPKINS: It's an inportant question in
the sense that the protocols are different because
most ASD patients are not cathed prior to surgery and
you are operating based upon pre-operative echo dat a.

MR LOCK: We'll have to gather that data.
Actually, Dr. Kleinman --

DR HOPKINS: Do you know the answer to that
of those seven?

DR KLEINVAN:  Charles Klieinman. Yes, | do
know the answer to that and they appear to be margin
defects in all seven cases echocardi ographically.

DR. HOPKINS: Were any of the patients who
were excluded from the device protocol included in the
surgical arn®

MR LOCK: This is Ken Lock. | believe
there were a couple patients.

DR HOPKINS: -- who failed inclusion
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criteria for device and were included?

MR LOCK:  That is correct.

DR HOPKINS: O the 30 -- | think it was 37
patients who were added retrospectively. | s that
correct?

MR. LOCK:  Ken Lock. Yes, that's correct.

DR.  HOPKI NS: How many of the major/ m nor
conplications in the overall surgical group were
accounted for by this 372

MR LOCK: This is Ken Lock. | wll have to
check on that nunmber for you

DR HOPKINS:  For the record, | would have
to say just grabbing a handful of retrospective
patients and throwng theminto the surgical arm
wi thout |isting what proportion of the conplications
are attributable by that group raises really grave,
grave concerns in ny mnd. As | said, in '97 | don't
think it. should have been necessary.

In the procedure, you do have 105 m nutes of
cath tine as the analysis. As | recall, this came up
in '97. What amount of radiation exposure is this?

DR HJAZI: This is Ziyad Hjazi
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DR HOPKI NS: Particularly for the small

size pediatric patient.

DR HJAZI: W have listed in the package
with the fluoroscopy time and inmmediate fluoroscopy
time was usually within 15 mnutes. However, there
were sonme cases that were conplicated that nmay require
alittle bit longer, for exanple, as Dr. Mbore
nmentioned in his presentation, the fluoroscopy tine
woul d be slighter |onger.

DR HOPKI NS: But the total tinme was on
average 15 m nutes?A

DR HJAZI: Average 15 minutes or |ess,
yes.

DR, HOPKI NS: For a statistician did you
plot visual plots of the subtypes of conplications

versus age? \Wiat |'mspecifically referring to is
that in the pediatric popul ation post-pericardiotony
syndrone is extraordinarily comron, as high as 40 or
50 percent, particularly over the last couple of years
for some reason.

-Some of your other mnor conplications that

actually did nake it into the major when it created
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tanponade are a little nore common in the adult so
when we begin | share the concern about the ages here
in that the different ages have different sort of
nature of their conplications.

The question really for the clinician and
the parents is not independent of age. It is very
dependent on age because the patient exist at a point
intime at a given age. The question is for ny three-
year-old child what is the conplication rate between
the two options and what is the nortality rate between
the two options?

I"'ma little concerned. | can understand
statistically when you look at a lunp of mnor
conplications versus mnor conplications, but if you
| ook at the subtypes and plot them versus age, did you
note anything?

DR, LARNTZ: This is Kinley Larntz. The
answer is that we did not do any analysis on the
subtypes and the reason is the nunbers were pretty
smal | for the subtypes. The only thing | can say is
we | ooked and divided up the groups into quartiles by

age.
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| wanted specifically to |ook at the
conplication rates for younger versus -- by quartiles
in the whole study dataset. That analysis by quartile
showed that in each case the surgery group had a
| arger conplication rate than the device for younger
patients.

My menmory will fail ne here but | think the
| owest quartile was like less than three years of age
or sonething like that. |n each of those quartiles
there was a consi derabl e advantage of the same size
and magnitude of an advantage wth respect to
conplication rates. But for individual conplications
| don't think there were enough to do that analysis
that you're talking about. | didn't do it anyway.

DR HOPKI NS: On the first part of your
answer there in terns of the conplication rates
between the four quartiles, are you saying that there
was a difference in conplication rates anongst the
four quartiles? In other words, there was nore
advantage to having the ASD cl osed younger or ol der?

DR rArNTZ: What | should do is find the

exact data for you which I can do in just a second.
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What | think | said, | hope | said, is that each

quartile there was an advantage for the device over
the surgery group. There was no particular trend in
conplication rate across tine so conplication rates
were simlar across tine.

DR HOPKINS:  For all conplications?

DR. LARNTZ:  For all conplications. And |

did not break that down by individual conplications.

DR LASKEY: That's on page 49 of the Panel

Pack.

DR LARNTZ:  Thank you.

DR TRACY:  Wich section?

DR LASKEY: Table 41.

DR LARNTZ:  Thank you. Right.

DR LASKEY:  Yellow sticky.

DR HOPKINS: | did see that when | reviewed
the data but, once again, the nature of the

conplications does have sone effect on clinica

deci sion neking, particularly since | think it's
probably the intent of all the pediatric cardiologists
in the world that nobody would get to the age of 10

with an ASD still present.
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On the fenestrated Fontan why was the size
of the residual shunt limt chosen to be the same as
in the larger Aasps of 2 mmas an efficacy criteria
when surgically we try very hard not to nmke
fenestration larger than 4 mm®? |n effect, you're
saying that a 50 percent reduction in fenestration
woul d be efficacious, which is not the same criteria
you're using in normal ASD

MR LOCK: This is Ken Lock. | would like
Dr. Moore to come forward to address this question

MR MOORE: |'m John More. The definition
was chosen sinply because there was no criteria that
we could identify in the literature and for
consistency with the study data all together.

Clearly there are in the study small|l AsDs
that are not unlike fenestrations in terns of their
size which you'll see if you |look at the details of
the fenestration. Most of themare 4 or 5 nm punch
fenestrations. There were certainly sone larger than
t hat .

DR HOPKINS: And do you recall -- | |ooked

for this and I couldn't find it. Are these patients
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after the device closure of the fenestration routinely
anti - coagul at ed?

MR MXORE: They have the sane anti-
coagul ation recommendations as the ASD patients. That
is, aspirin is recomrended for six nonths.

DR HOPKI NS: Because nost of our Fontans
are kept on anti-coagul ati on because they are Fontans,
not because of closure. |"m just wondering if the
slightly higher persistence of the shunts was actually
due to clinical anti-coagulation for being a Fontan.

MR MOORE: As | indicated, the Coumadin,
etc., is not recommended specifically in this
protocol, just the aspirin.

DR HOPKINS:  Thank you

DR TRACY: At this point | think we'll take
a 15-minute break. It's 11:00 by ny watch. Let's be
back by 11:15.

(Whereupon, at 11:00 a.m off the record
until 11:18a.m)

DR TRACY: Al right. We'll resune our
quest i oni ng. | believe Dr. Hopkins has one nore

questi on.
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DR HOPKI NS: Sorry. It raises the sane
questions, you may recall, from four years ago.

There is one question that | had. In the
protocols and data and al so during the presentations
there was reference to proof of conplete
endot hel i ali zation of the device after six nonths,
What is the nature of that proof?

MR LOCK:  This is Ken Lock. Wat we had
done is sone aninmal testing on 12 Yucatan pigs that we
| ooked at at three nonths and they were conpletely
endothelialized at that tine.

DR HOPKI NS: Do we have any human data
what ever ? Anybody gotten run over by a car or
anyt hi ng?

MR LOCK: This is Ken Lock. As a matter of
fact, we do have one patient that we do have a slide
we could show on that.

DR HOPKINS:  You don't have to show ne.

MR LOCK: W do have one patient, yes.

DR HOPKI NS: That does show conplete on
both sides?

DR.  H JAZI: Endot hel i ali zati on of the
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devi ce, yes.

DR HOPKINS:  Thank you

DR TRACY: Dr. Aziz.

DR AZl Z |'ve just got a few questions.
| enjoyed the presentation. | think it was very lucid
and hel ped nme as a surgeon to follow exactly what you
fol ks are doing.

You mentioned, Dr. Hijazi, that there were
12 additional nonths of data collection and 465
patients and that a number of these patients were from
overseas al though they were not analyzed in this data
analysis. You nentioned there were no adverse events
reported. Was the followup fairly rigid?

DR HJAzZI: That's a good question. The
patients have been followed-up by their |ocal
cardiol ogist there. To my know edge nobody has called
meto tell me that that patient we have done together
has this adverse event or that. But the four
enbol i zations that | reported, those were encountered
while | was there so | know that.

|f there were other conplications, it was

not reported to ne or to the AGA As a matter of
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fact, for the clinical trial internationally all
patients that receive the Anplatzer device were
reported and we would have known about that.

DR AZI Z: And the 'people who were
implanting these devices were |ocal physicians or
fol ks from here going out to help theminplant thenf

DR HIJAZl: The initial proctoring or
training physicians fromthere contact the conpany and
t he conpany decides on a proctor. Then a proctor goes
there and they proctor the physicians three to five
cases in each center.

DR AZIzZ: Let nme just ask you sone
theoretical questions. Mst of these patients with a
device that have been inplanted, the nean age is about
18 years old. Looking ahead |I'm sure a number of them
wi |l probably cone for bypass surgery or valve
repl acenents. Do you see any potential problens
lifting the heart and surgically manipulating it that
m ght cause either kinking or displacenment or problens
with the device?

DR. HJAZI: That's a good question. This

Is Ziyad Hjazi again. Not to my know edge. | think
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once the device endothelializes, which takes anywhere
from probably three nonths to six nonths for the
device to be endothelialized, |I do not think that
lifting the heart or punching the heart woul d cause
any problem

Even in the real couple of cases that we had
to take to the cath lab to close a residual shunt,
goi ng beside the device with a sizing balloon back and
forth, that device is conpletely |lodged there. It
does not nove at all. Actually, | remenber with
anot her device about five years ago the residual shunt
was large requiring closure in the OR

| went to the surgery to |ook and the
surgeon had to use three knives to cut around. The
device is totally inpeded in the tissue so it's very
difficult for the device to nove during cardiac
surgery or during anything else.

DR AZIZ: | think nost surgeons obviously
do an ASD closure very well, and apart from | think
the marginal echo defects, hopefully we don't see much
| eakage. If you had a patient who had an ASD repair

done surgically and had a significant shunt, could
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