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8:03 a.m

DOCTOR LASKEY: Good norning. My name is
Warren Laskey. | am an interventional cardiologist
fromthe University of Maryland, and I'd like to cal
this session to order.

This nmorning's topic is a discussion of a
pre-market application for the Oyolife BioGlue
Sur gi cal Adhesi ve. |'d Iike to have Megan Moynahan,
the Executive Secretary, read the conflict of interest
st atenent.

M5, MOYNAHAN: Thank you. The follow ng
announcenent addresses conflict of interest issues
associated with this neeting and is nmade part of the
record to preclude even the appearance of an
i npropriety.

To determine if any conflict existed, the
agency reviewed the submtted agenda for this neeting
and all financial interests reported by the commttee
partici pants. The conflict of interest statutes
pr ohi bit speci al gover nnment enpl oyees from

participating in matters that could affect their or
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their enployers' financial interests.

The agency has determ ned, however, that
the participation of certain nenbers and consultants,
the need for whose services outweighs the potential
conflict of interest involved, is in the best interest
of the governnent.

Therefore, a waiver has been granted for
Doctor Janet Wttes for her interest in firnms that
could potentially be affected by the panel's
reconmendat i ons. Copies of this waiver may be
obtained from the agency's Freedom of Information
O fice, Room 12-A-15 of the Parklawn Buil ding.

In the event that the discussions involve
any other products or firms not already on the agenda
for which an FDA participant has a financial interest,
the participant should excuse him or herself from such
i nvol venment, 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
maki ng statenents or presentations disclose any

current or previous financial involvenent wth any
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firm whose products they may wish to comment upon.

DOCTOR LASKEY: Thank you. At this point,
I'd like to have the panel nenbers introduce
t hensel ves starting with M. Morton.

MR MORTON: |'m Mchael Mrton. ['mthe
i ndustry representative, and I'm an enployee of WL.
CGore and Associ at es.

DOCTOR CRI TTENDEN: M chael Crittenden,
cardi ac surgeon, West Roxbury v.A., Harvard Medi cal
School .

DOCTOR FERGUSON: Tom Ferguson, cardio-
t horaci c surgery eneritus, Washington University, St.
Loui s.

DOCTOR Azl Z: Salim Aziz, cardiac surgeon,
Uni versity of Col orado, Denver.

DOCTORW TTES: Janet Wttes, statistician
from Statistics Collaborative here in D.C

MR. DACEY: Robert Dacey, consuner
representative from Boul der County, Col orado.

MR. DI LLARD: Jim Dillard. I'"'m the
Director of the Division of Cardiovascular and

Respiratory Devices in the Ofice of Device Evaluation
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for the Food and Drug Adm nistration.

DOCTCR LASKEY: And, again, Warren Laskey,
interventional cardiologist and to ny right hand is.

MS.  MOYNAHAN: Megan Mynahan. I"m the
Executive Secretary of the Crculatory System Devices
Panel .

DOCTOR LASKEY: Thank you. Thus far,
there were no individuals requesting tinme to speak at
the open public hearing. Has that changed? Then
Megan.

M5, MOYNAHAN: I'd like to read through'
the voting status statenent for today.

Pursuant to the authority granted under
the Medical Devices Advisory Commttee charter and
dated Cctober 27, 1990 and as amended August 18, 1999,
| appoint the follow ng individuals as voting nenbers
of the Crculatory System Devices Panel for this
nmeeting on Septenber 11, 2001: M chael Crittenden and
Thomas Fer guson.

In addition, | appoint Doctor Warren
Laskey to serve as panel chair for the duration of

this nmeeting.
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For the record, these people are specia
government enpl oyees and are consultants to this panel
under the Medical Devices Advisory Committee. They've
undergone the customary conflict of interest review
and have reviewed the material to be considered at
this meeting.

DOCTOR LASKEY: Thank you. Sorry to get
out of order. If there were no individuals who
request time at the open public hearing, | open and
cl ose the public hearing. Thank you.

W divert for a nonment. W have a little
bit of cerenmonial function to pursue, so I'1ll turn
things over to M. Dillard for a nonent.

MR DI LLARD: Thank you, Doctor Laskey.
| appreciate it. It's ny honor occasionally to get to
really highlight some of the service that you all
really provide to us. It's with great pleasure today
that we'd like to honor Doctor Mchael Crittenden.
M chael has served for many, many years on this panel
and has been one of the real stalwarts and |eader from
t he cardi ovascul ar surgery perspective and has really

been one of the people that we've |ooked to tinme and
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time again to not only serve in his role as a full
voting nmenber of this advisory panel but fromtine to
time, |ike today, bringing himback for his services.

Mchael, 1'd certainly like to extend ny
gratitude for all the years of service that you've
dedicated to the agency as a special governnent
enpl oyee and, for that, I|'ve got a plaque for you and
I'"d like to just read a nice little note that Doctor
Henney, before she retired, wote about your service.

"Dear Doctor Crittenden, I'd like to
express ny deepest appreciation for your efforts and
gui dance during your term as a nenber of the
GCrculatory Systens Devices Panel of the Medical
Devices Advisory Commttee. The success of this
commttee's work reinforces our conviction that
responsi bl e regulation of consunmer products depends
greatly on the participation and advice of the non-
governnental health comunity.

In recognition of your distinguished
service to the Food and Drug Admnistration, | am
pl eased to present you with the encl osed certificate,

And it's signed Doctor Jane Henney, Conm ssioner of
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Food and Drug Adm nistration.”

The plaque reads, "In recognition of
di stingui shed service to the Grculatory System Panel
of the Medical Devices Advisory Conmttee term from
March 18, 1998 to June 30, 2001," and it's signed in
addi tion by Doctor Jane Henney and David Feigal, the
Center Director for Devices and Radi ol ogical Health.

Wth that, Mchael, thank you very much.

DOCTOR CRI TTENDEN: Thank you.

(Appl ause)

MR DILLARD: And with that, 1'11 turn it
back over to you, Doctor Laskey.

DOCTOR  LASKEY: Thanks, Jim and
congratul ati ons again, M ke.

At this point, | think we can get on with
the task at hand and the sponsor's presentation.

MS. MOYNAHAN:  And just a rem nder for the
folks who are speaking to introduce yourselves and
state your conflict of interest.

DOCTCR VANDER WYK: M. Chairman, nenbers
of the panel, good norning. I am Janmes Vander WKk,

Vice President, Regul atory Affairs and Quality
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Assurance, for CryolLife.

This norning | wll be introducing the
Bi od ue Surgical Adhesive for vascular and cardiac
repair. Further presentations wll be nade by David
Fronk, Vice President, dinical Research, concerning
non-clinical performance, Doctor Joseph Coselli of
Bayl or College of Medicine, a participant in the
Biodue Surgical Adhesive [IDE trial concer ni ng
clinical trial data and concluding, Doctor Joseph
Bavaria of the Hospital of the University of
Pennsyl vania, also .a trial participant, providing a
clinician's viewoint.

Addi ti onal CryoLife per sonnel and
consultants  present and available for further
di scussion include the individuals listed here.

In the followng few slides and two brief
videos, | wll present the regulatory history of
Bi od ue Surgical Adhesive, its nechanisns of action
operation of the delivery device, and several exanples
of clinical applications.

BioG@ue Surgical Adhesive was first

approved for use in the United States in June of 1998

NEAL R GRCSS
COURT REPORTERS AND TRANSCRI BERS
1323 RHODE | SLAND AVE., N W
(202) 234-4433 WASHI NGTON, D.C.  20005- 3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

11

under an IDE for repair of acute type A aortic
di ssections.. Two years later; a second separate
investigative arm was added to expand the trial to
cardiac and vascular repair. Using interim data,
CryoLi fe sought and was granted a hunmanitarian device
exenption in Decenber of 1999 for acute thoracic
aortic section repair.

To date, institutional review boards
representing over 600 hospitals have approved the use
of BioGue for this indication. W estimate nore than
5,000 patients have been treated in the U S. under
this HDE.

In January of this year, CyolLife
submitted a PMA application for Biodue Surgical
Adhesive to be used as an adjunct to standard mnet hods
of cardiac and vascular repair such as sutures or
staples to provi de henostasis.

Bi od ue Surgical Adhesive nay be used
prophylactically or after a leak is detected to bond
tissue layers, seal, reinforce anastonoses in cardiac
and vascul ar surgical repairs.

In Europe, CryoLife received a CE Mark in
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Novenber of 1997 for the adhesive permtting its use
for sealing, reinforcing and adhering tissue in
vascular repair and in Mrch, 1999 for sealing air
| eaks in pulnonary tissue repair. Thi s approval was
followed by simlar approvals in Canada and Australia.
The approval process is ongoing in Japan. To date,
Cryolife has recei ved conmer ci al di stribution
aut hori zation in over 36 countries.

At this time, we have not received any
reports of adverse events involving deaths or serious
injuries attributable to BioGlue or reports of
reactions or immune responses from the use of over
45,000 wunits comercially distributed world-w de.
There has been no wthdrawal of approval in any
country nor any causes or actions to do so undertaken
in any jurisdiction.

In our first video, we introduce the
sinmpl e conponents of the BioGlue Adhesive system and
denonstrate the assenbly of the delivery device. In
the basic starter kit, we have the main trigger-
activated unit, a cartridge plunger, a dual chanber

cartridge pre-filledw ththe adhesive conponents, and
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a tortuous path mxing tip of which four are supplied.

To assenble, the cartridge locks are
rel eased, the ratchet plunger is inserted into the
base unit oriented by size and then pulled fully back.
The cartridge, which requires only room tenperature
storage, is also oriented by barrel size, inserted
into the slot in the base, and |ocked in place.

After renmoving the cartridge tip cap, a
m xi ng tip is connected to t he cartridge.
Correspondi ng notches aid in aligning the tip. Final
attachnent is achieved-by turning the |ocking ring at
the base of the tip, either by hand or with a tw st
ring tool as illustrated here.

In the |last assenbly step, the plunger is
advanced to the cartridge fill point. The device is
now ready for primng which nmust be done only
imedi ately prior to adhesive application.

The active conponents of BioGlue Surgical
Adhesive are 45 percent bovine serum al bunen and 10
percent gl utaral dehyde mxed in a 4:1 ratio. In this
ratio, there is a slight stoichionmetric excess of

al dehyde groups over free amne groups. The
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gl utaral dehyde reacts wth free amno groups of
protein, first of the BSA  then tissue, formng
per manent coval ent bonds.

This process is initiated imediately in
the mxing tip and continues on contact with the
tissue. Wth synthetic material a vascular graft,
BioGlue adheres by mechani cal bonds as it polynerizes
within the interstices of the graft material.

The unpol ynerized BioGlue is stable in the
body for greater than one year. Any reabsorption that
does occur is a slow process. This is typical of any
gl ut ar al dehyde cross-1linked protein such as enforcing
heart val ves. In areas of resorption, there is
evidence of «cellular infiltration acconpanied by
collagen formation in a normal healing process.

Regarding safety issues of sourcing the
BSA, all serumis derived fromcattle, only of US. or
Canadian origin, which are slaughtered in USDA-
i nspected abattoirs. The purification process of the
source BSA is capable of a 16.2 |log reduction of the
BSE based upon testing inoculated sanples. Thi s

material holds a certificate of suitability from the
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Eur opean Phar macopoei a.

Three exanples of clinical use of Biodue
are presented in the follow ng video. They are
typical of the nethods used and results obtained.
These video segnents 'were selected to illustrate
prophylactic application of the Biodue in commonly
encountered anastonotic repairs and are used in a
repair of an actively bleeding site in a vascul ar
graft.

In this first section, we are observing
the repair of the distal end of an aortic dissection.
Excess tissue is renoved in a normal manner to prepare
for joining to a vascular graft. Thr onbus and bl ood
is renoved from the false [|unen. The BioQue is
primed imediately to prior to the first use by sinply

expelling a small anobunt onto a disposable sterile

materi al . The false lunen is obliterated and the
walls adhere together by filling the false lunmen with
Bi oG ue.

After the graft is -- in this case, a

Dacron graft, Biodue is applied to the anastonotic

site to prevent bleeding. since Biod ue reinforces
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the often friable tissue, pledgets may not be required
in the repair.

We are now observing the proximl repair
of the sane dissection. As before, BioQue is used to
obliterate the false lunen after renoving thronbus and
bl ood. Notice that no clanping or other special
mani pul ati ons are required. In these exanples, no
pledgets were required nor is there any accessory
equi pnent necessary to activate the adhesive. After
seal ing an adhesive set-up, the anastonpbses is checked
for | eakage.

This next video exanple illustrates the
use of BioGQue to seal a Dacron to Dacron vascul ar
graft anastonbses in a thoraco-abdom nal aneurism
repair. The adhesi ve begins setting imediately and
achi eves functional strength within two mnutes. The
flow is restored and the anastonoses is checked for
| eakage.

In this final segnent, we are observing a
suture link that has developed in a PTFE vascul ar

patch used in a carotid endarterectony. The bl ood

flowis interrupted, the field is dried, and Bi od ue
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is applied to the bleeding site. Wile it is
necessary that the site is dry to enhance the binding
of the BioGlue to the site, it can be observed that
there is a small anount of blood present show ng that
there is sone tolerance for residual fluid. Wen flow
is restored, the site is checked for |eakage.

Thank you. This concludes ny opening
remar ks

At this time, | would like to introduce
David Fronk, Vice President of dinical Research, to
present our non-clinical data.

DOCTOR FRONK:  Good nor ni ng. M/ nane is
Davi d Fronk. |'"'m the Vice President of dinical
Research for CryoLife. I'd like to take the next
several mnutes and share with you the non-clinica

performance results of our BioGlue Surgical Adhesive.

Specifically, |1 wi || summarize the
followng: in vitro shear strength, bioconpatability,
in vivo ani mal st udi es, hi st opat hol ogy, and

i mmunotoxicity testing results.
-BioGlue was designed to be a high strength

adhesive capable of wthstanding the forces and
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pressures of full systemc arterial pressure. Usi ng
a nechani cal shear test nethodology which sinmulates
clinically relevant |oading, the shear strength of
Bi od ue was conpared to both Fibrin-thronbin and GRF
and gl ues. GRF or gelatin resorcinol fornmaldehyde
glue, IS a conparable adhesive available in Europe
Results show that the BiodJue is at least fourfold
stronger than either of these other adhesives.

Bi oconpatibility testing was perforned
using ISO 10993 standards. These tests were conducted
using derivatives of polynerized Biod ue. I SO
standards were used to define passing results. The
mld to noderate results for the cytotoxicity tests
wer e expect ed.

As described by Doctor Vander Wk, the
mechani sm of action of Biodue utilizes the
gl ut aral dehyde present in the polynerized Biodue to
bind to the surrounding tissue. Therefore, any
cytotoxicity is acute, localized, and isolated to the
first few cell layers of the tissue. Addi ti onal
bi oconpatibility tests and their conclusions are

listed in the tabl e shown.
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I will now report on a series of four
different aninmal efficacy experinments conducted wth
BioG ue. The goal of these npbdels was to evaluate the
safety and effectiveness of BioQue in a variety of
different clinical indications. The aimof the first
experinent was to study the effectiveness of Biod ue
as a surgical adjunct in the repair of acute aortic
di ssection. An aortic dissection nodel was devel oped
that allowed for Biod ue to be used to obliterate the
fal se lumen by adhering and reinforcing the dissected
| ayers of the aorta and sealing the repair. Contr ol
animals received conventional repair techniques,
nanely suture closure of the false |unen.

Results from the study clearly show the
potential clinical benefits of Biodue. Wen conpared

to controls, the animals receiving Biodue had

~decreased rates of acute post-repair rupture of the

aorta, redissection of the distal surgical repair
site, dissection progression, and chronic dissection
formation.

-To evaluate the ability of Biodue to sea

| arge dianmeter synthetic anastonoses, a Henmashield
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interpositional aortic bypass graft was sewn into the
thoracic aorta of a coagul opat hic sheep. Henost asi s
of the anastonobses was controlled, either by Biod ue
or Surgical, a comercially available henostatic
agent. Animals were nonitored for rate of blood |oss
and total post-operative drainage.

Agai n, the benefit of Bi oG ue treatnent as
conpared to control was denonstrated. Both the rate
of blood loss and total blood |loss was significantly
reduced in the animals receiving BioJue as an
anastonotic seal ant.

The two previous studies denonstrated
BioGlue's effectiveness on large dianeter native
tissue and synthetic grafts. To further assess its,
utility in small dianmeter repair, a glued anastonosis
study was conducted on coronary artery bypass grafts.
This evaluation included both an in vitro assessnent
of anastonotic burst strength and an in vivo goat
st udy.

Though not recommended by this PMA
application, the anastonoses in this study were

conpleted using BioQue as the primary neans of
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joining and sealing the vessels. This was done to
assess the feasibility of a glued anastonbses to
facilitate attaching coronary artery bypass grafts
during beating heart bypass procedures.

The in vitro results clearly denonstrated
BioGlue's ability to adhere the joined anastonoses.
Al 12 glued anastonobses easily withstood two tines
normal systemic arterial pressure, 10 of which

wi t hstood pressures in excess of 500 mllineters of

nmercury wi thout |eakage or dehi scence. In the goat
model, all animals survived surgery and all grafts
remai ned pat ent, non- st enoti c, and free of

interlum nal Bi 0od ue.

The final animl study evaluated Bi od ue

on small| dianeter synthetic anastonpbses. In a grow ng
pig model, a PTFE graft was placed as an
interpositional graft. The proxi mal anastonoses was

perforned using Biodue while the renaining distal
anastonosi s which was sutured served as the control.

Al animals survived the procedure and
conpleted their course of follow up. Al but one

graft remai ned patent which the surgeon investigator
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attributed to technical failure at the time of
surgery. Even though the animals gained up to 60
kilograms during the study, the Biod ue anastonosis
remained firmy adhered and sealed to the grow ng
proximal aorta and did not dehys or | eak.

I would now like to turn your attention to
the histopathologic assessnent of BioQ ue. The
following three slides show a tine course of tissue
response to BioGue fromthe aortic dissection ani ma
nodel study. Bi oG ue, which can be seen on the |eft
side of each photom crograph, appears anorphous pink
i n HNE st ai ni ng. At seven days, we observe a tight
positi on and honogeneous | ayer of Bi od ue between the
| ayers of the dissection. A slight infiltration of
nononucl ear cells is present but, in general, there is
little evidence of an inflamuatory response.

At 31 days, Biodue is again shown to be
adhered to the host tissue. Entrapped red blood cells
remai ned at the tissue glue interface and no evi dence
of inflammatory response is seen. At 91 days, we
continue to observe the firmposition between Bi od ue

and the vessel wall. Also at this tinme, the cellular
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response shows signs of an inflammatory response
characterized by fibrosis.

A one year explant from the coronary
artery bypass graft goat study showed the | onger term
histologic effects of Bio@ue and its response to
smal| vessels. There is a lack of inflammatory cells
present and the Biod ue remains intact as seen in the
lower Ileft hand corner. To conpare the tissue
response in humans, we have included a 90 day expl ant
from a patient who underwent a repair of a Type A
aortic dissection using Biod ue. As seen in this
nont age of photographs of different nagnifications
there's a paucity of inflammtory cells present. This
appears to be less than previuosly noted in aninmals.
BioGQue is present and firmy opposed between the
| ayers of the dissection.

To contrast this response in humans, the
followng is a histologic section through suture
material from this sane patient. There is a
significantlygreaterinflamatoryresponse associ at ed
with the suture naterial as conpared to the, Biod ue.

To summarize the histopathol ogy findings,
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we believe that the histopathologic observations of
Biodue are consistent with a typical foreign body
reaction. This is analogous to what is seen wth
ot her long-term inplants.

Finally, I would like to review the
i mmunotoxicity testing results of Biod ue. Per the
FDA's testing guidance, | wll address the follow ng:
hypersensitivity, i nfl ammati on, I mmunosuppr essi on,
i mmunosti nmul ati on, and autoi Mmunity. Data from the
various bioconpatibility in animl studies were used
as the basis for these anal yses.

Several evaluations of hypersensitivity-
based immunotoxicity were perforned. The Buehl er
test, which doesn't used adjuvant, and the Kligman
test, which wuses adjuvant, were conducted using
topi cal exposure of Biod ue extract. The passing

results fromthese two classic hypersensitivity tests

showed a severity of zero which, by definition, is

characterized as a grade one weak allergenic potentia
response.
I would Ilike to elaborate on the

previously listed antigenicity test in guinea pigs.
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This study had two parts: an active systemc
anaphylaxis test and an antigen antibody test. For
the anaphylaxis test, guinea pigs received a
subcut aneous application of either Biod ue or bovine
serum al bunren as a sensitizing dose. At 14 days, the
animals were challenged with an additional dose of
i ntravenously adm nistered adjuvant added extracts of
Bi od ue or BSA A saline control was al so
adm ni st er ed.

As can be seen, the aninmals showed a
significant anaphylactic reaction to bovine serum
al bumen but, on average, less than a weak reaction to
Biod ue. Again, for 1S0O standards, a weak reaction is
defined as a grade one passing response.

The second part of this experinment |ook at
the antigen/antibody potential after exposure to
Bi od ue or bovine serum al bunen. El even days after

"sensitization, diluted sera from the guinea pigs were

tested against Biod ue, bovine serum al bunen, and a

vehicle control antigen using ELISA techniques. The
bar chart summarizes these data. The three paired

bars represent the original sensitizing agent. Wthin
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each paired bar are two | anes showing the titer |evel
to re-exposure of either Biodue or bovine serum
al bunen antigen. As you can see, animals that
received either BioQue or BSA had low levels of
anti body agai nst Bi 0od ue. Aninmals sensitized wth
Biod ue had higher titers of antibody against the
bovi ne serum al bum n anti gen.

Based on these hypersensitivity tests, we
believe that there is a low risk of hypersensitivity

reaction by the repeated use or long-term 'exposure of
Bi oG ue. Once sensitized, other nedical devices or
nmedi ci nes cont ai ni ng bovi ne serum al bunen
theoretically may induce an anaphylactic reaction.

Pl ease note: in recognition of this
potential, <clinical trials and product |abeling has

al ways contraindicat ed patients with a known

hypersensitivity to bovine products, In addition, as

previuosly stated, we have received no reports of

reacti ons to BioGlue in over three' and a half years of
clinical use
Looking at inflamation as a sign of

i munotoxicity, you will recall from the previously
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shown phot om crographs, we conclude that there is no
evidence of an abnormal inflammatory response to
Bi oG ue.

Wth respect to imrunosuppression, our
tests revealed no evidence of post-resistance-based
i munot oxi city. Simlarly, our tests revealed no
overt evidence of imunostinulation.

The Handbook of Toxicol ogy recommends the
hi st opat hol ogi ¢ assessment of organs, particularly
kidney and thyroid, for identifying signs of
aut oi mmuni ty. Revi ew of these results from our 90 day
subcut aneous study in rats revealed no evidence of
aut oi muni ty. This is clearly denonstrated in the 90
day rat kidney histopathol ogy. Note the |ack of
observable inflammation in either the glomerulus or
renal arterioles.

In summary, we believe that the results

~from the non-clinical testing denonstrated that

BioGlue Sur gical Adhesive is Dbioconpatible and
effective for its intended use.
I would now like to introduce Doctor

Joseph Coselli who wll address the IDE clinical
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protocol and clinical results.

DOCTOR COSELLI: Doctor Laskey and panel
"' m Joseph Cosel li. I"'m a cardiovascul ar surgeon in
Houston, Texas wth Baylor College of Medicine. |
have had in the, past nor do | have today no financial
interest in the conpany involved. They are, however
conpensating nme for ny expenses of being here this
nor ni ng.

I'd like to present to you the information
wth regards to the clinical trial. Henostasis is
critical to the success of cardiovascul ar surgery. To
all of us involved in conducting these procedures,
this is intuitive as well as it to nost of our
patients. Also well known is that re-operation for
bleeding is associated with significant norbidity,
nortality and expense. It's certainly a drain on our

clinical resources. I medi ate henostasis has the

‘potential to decrease the need for bl ood products and

associ ated ri sks thereof.
The current henostatic devi ces are
difficult to use. These woul d i nclude devices which

are of simlar ilk but are not able to be stored at
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roomtenperature, difficult to apply, etcetera.

The objective that the trials seek was to
denonstrate a decrease in the frequency of intra-
operative anastonotic site bleeding in patients
receiving BioGlue as an anastonotic prophylactic
sealant as conpared to patients receiving standard
surgi cal anastonotic repair. This was done as a
multi-center trial allowng each of the individual
surgeons conducting the procedures to proceed, both
wWith their usual techniques and in the environnents in
which they were confortable in treating their
patients.

The primary end point focused upon
anastonotic henostasis at each of the repaired
anast onpses. Henostasis -equated to that t he
anastonosis did not require any additional agents,

addi ti onal suture placenent, pledgets or ot her

henostatic agents or even nore BioGlue to control

bI eeding at any point, during the course of the

operation followng conpletion of the initial
reconstruction.

Success was evaluated twofold. 1) by
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anast onosi s. There were multiple anastonoses carried
out in nost of the patients and by patient on an
i ndi vi dual Dbasis. A single failed anastonosis
constituted a patient failure. Data was accunul ated
t hroughout the, trial. on a nunber of secondary end
points to include the volume and type of bl ood product
repl acenent; the use of additional henostatic agents,
returning the patient to the operating room for
bleeding or re-opening the patient for bleeding,
procedural conplications, and nortality.

The study design included a prospective
random zed control multi-center trial. The st udy
group was conprised of standard repair for whatever
that particular surgeon at that institution generally
used plus the additional application of BioGlue
prophyl actical ly. The control group was the use of
the standard repair w thout the gl ue.

Uncontrol lable bleeding in the control

“group allowed the surgeon to opt out to cross over to

BioGlue. This actually did occur in one patient
undergoing a transverse aortic arch replacenment in one

institution where the distal anastonpbsis, the tissue
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was so friable that the surgeon felt that bl eeding was
an imrediate risk to the patient and, consequently, in
the trial there was one single cross over. The
patient did survive.

Wth regards to sanple size, assunptions
were made -- and | mght add that these were based
upon information derived from the various institutions
and were, | think, exceedingly conservative. The rate
of anastonotic bl eeding was estimated at 15 percent,
BioGlue reducing bleeding to achieve five percent, and
that nost of the patients, the overwhelming nmjority,
woul d have at |east two anastonoses and actually quite
a few of the patients had multiple anastonpses. Five,
six, seven, eight or nore

The power calculation really estimated a
sanpl e size of 142 patients to include a potentially

inflated group for possibly a 10 percent dropout and

2

0 percent cross-over for uncontrollable bleeding.
“The act ual dropout for primary end point was zero and
the cross-over was one single patient, as |'ve already
ment i oned. The study enrollnment stopped at 151

patients.
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Inclusion criteria involved patients
undergoing a cardiac or vascular surgical repair and
patients who, or their | egal authorized
representative, was wlling and able to give prior
informed witten consent.

Exclusion criteria included proteins with
a known hypersensitivity to al bunren, bovine products
or glutaraldehyde in patients treated wth an
i nvestigational product who have not conpleted an
ongoi ng study. Also, patients excluded included those
undergoing repair of intra-cerebral circulation and
patients undergoing repair of acute thoracic aortic
di ssections which was covered under a separate arm of
the study and the BioGlue HDE

The centers are listed here, and they
included Houston, Phil adel phia, Indianapolis, Ol ando,

Florida, Atlanta and Loma Linda, and all of the PIs

“were considered to be acconplished -cardiovascular

. ‘'surgeons.

The study enrollnment of 151 patients was
random zed to 76 BioGlue for the treatnent group and

75 randomized to the control group. One control
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patient, was | nentioned before, was crossed over to
the Biodue side. The safetydata for that patient is
included with the Biod ue group, but the efficacy data
is excluded fromall of the analysis. The two groups,
the treatnent group and the control group, based, as
you can see here, on gender and race, were virtually
i dentical and quite honpbgeneous.

The variety of procedures carried out were
i ndeed diverse and they included quite a nunber of
cardiac procedures, aortic procedures; and periphera
vascul ar operati ons. The distribution of these
categories for the treatnent group and the contro
group, however, was statistically simlar. Wi t h
regards to achieving the primary end point, both by
patient and by anastonosis, it was statistically
significant in favor of the treatnent group using the
Bi oG ue.
Wth regards to secondary end points --
aﬁd here is shown the use of intra-operative blood
products, both by volume and by category of conponents
-- the treatnent group using BioG ue and the contro

group were essentially identical with no difference.
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Simlarly, the use of post-operative blood products,
again shown here |isted by conponent, was identical,
both for the Biod ue group and the control group
Interestingly, again focusingonsecondary
end points, additional henostatic neasures -- three
colums on the right -- were identical with the
treatnment group and the control group. However, the
use of pledgets for the primary anastonosis was | ess
in patients in the Biodue group than in the non-
Bi od ue group. What this indicated to us was that
surgeons as the trial progressed were evolving to use
| ess pledgets during the construction of their initia
anastonosis than they mght have been otherw se as
t hey devel oped confort with the use of the material.
Wth regards to the use of henostatic
neasures as shown on the right, the use of BioG@ue did

not preclude or interfere with the use of additiona

lefforts to secure hempstasis when it was felt to be

ihecessary. Wth regards to nortality, there was no
statistically different significance between the
control group and the treatnent group.

Procedural conplications. There was no
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difference with regards to henorrhage, infection,
i nfl ammat ory response, irreversible norbidity,
ischema, nyocardial infarction, organ system and

multiple organ failure between the control group and
the treatnment group
There was a difficult to explain reduction

in neurological deficits, primarily in the form of

significant stroke, in the treatnent group Wi th the
use of BioGlue. In discussing this with the other
i nvestigators, clearly in the treatnment of nmany

patients with regards to the replacenent of the
transverse aortic arch and aortic root, etcetera,
bleeding frequently translates into episodes of
hypot ension and hypotension in such patients 1S
related to the devel opnent of stroke in such patients.
This possibly is an explanation for this particular
dat a.

Wth regards to other conplications -- and

““they are diverse because of the diverse brocedures,

types of procedures used in the trial. Everything
from as |'ve nentioned, r oot replacenment to

peri pheral vascul ar procedures -- include such things
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as parapl egi a, pl eural effusion, ki dney failure,
pul monary failure, stroke, thronboenbolism thronbosis
and other, and there's no statistically significant
di fference here.

Product-related conplications were few
There was one inplication where the glue was
incidentally applied to non-target tissue which was
treated sinply by renoval with sharp dissection of the
glue separating it from the surrounding tissue, and
this was resolved wthout any additional sequelae
what soever.

There was one failure of Biod ue to adhere
and the surgeon at the tinme felt that it was applied
to a field which was too wet at the tine, re-cross
clanping, achieving a dry field and reapplication of
Biod ue resulted in a successful therapy. The risk of

these problens and conplications are specifically,

“however, provided in the labeling that we had

avai l able to us.

In summary, anastonotic henostasis as the
primary end point was statistically superior in the

Bi od ue group, both by patient and by anastonosis.
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Procedural conplications were simlar between the two
groups and second end points, post-operative blood
product adm nistration, the need for re-operation for
bleeding and nortality, were not statistically
different. Biodue significantly, however, decreased
the need for pledgeted sutures to reinforce the
vascul ar tissue at the time of the primry
anast onosi s.

To conclude, Biodue is nore effective in

achieving imediate anastonotic henostasis when
conpared to standard repair. BioQue is safe as a
standard repair, and it decreases the need for

pl edgeted sutures to reinforce vascular tissue.

Next, Doctor Joe Bavaria will give us the
clinician's information. Thank you.

DOCTOR BAVARI A: I"'m Joseph Bavaria, a

cardi ac surgeon and professor of cardiac surgery at

e University of Pennsylvania in Philadel phia.

Regardi ng disclosure, | have no equity
interest in CGvyolife or any sort of position within
t he conpany. However, | am conpensated for today's

presentations and the tinme today, and | was a primary
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investigator in the study obviously.

At the University of Pennsylvania, our
clinical trial had 43 test and control subjects which
were equally distributed between cardiac surgery
patients and vascul ar surgery patients. The
investigators were nyself as primary investigator and
Doctor Jeffrey Carpenter, who's a peripheral vascul ar
surgeon who perforns sone of the peripheral vascul ar
operati ons.

Today | wanted to go through five cases
that denonstrate various applications and various
i ssues regardi ng BioGlue in the clinical arena.

The first patient is a 77 year old fenale
who has a past nedical history of previous AAA repair,
abdom nal aortic aneurysm repair, a right carotid
endarterectony, hypertension, hyperchol esterol em a,

i nsul i n- dependent di abet es, peri pher al vascul ar

sease and was snoking up to the day of surgery. She
had a distal aortic anastonotic problem from her
previ ous AAA repair.

The arteriographic data reveals an eight

centimeter Crawford Type IIl thorical abdom nal aortic

NEAL R GRCSS . -
COURT REPORTERS AND TRANSCR BERS
1323 RHCDE | SLAND AVE.. N W
(202) 234-4433 WASHINGTON, D. C.  20005- 3701 (202) 234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

39

aneurism A Crawford Type IIl aneurismis an aneurism

that includes the abdom nal aorta as well as half of

the thoracic aorta.' You can see that she has a
previous |1l graft right in here. This is where the
anastonpsi s  was. She has left renal artery
i nvol verent of this aneurism She has a left iliac

occlusion. As you can see, this only has one |linb and
obviously a previous AAA graft.

This operation included five separate
anast onpses. The proximal anastonosis was tissue to

pol yester and the md-thoracic aorta are tissue to

graft. The distal aorta was polyester to polyester
secondary to a previous AAA graft. She had a
nesenteric segment. The nesenteric segnment includes

a patch graft to the celiac artery, SMA artery and'
right renal artery. That's a side to side anastonosis

tissue to polyester. And she had a separate left

nal artery bypass as a side branch which actually
cludes two anastonpses, the graft to graft
proximally and the distal anastonpbsis at the tissue at
the renal artery. So five anastonpses. She had 100

percent henpstasis at all sites in this operation.
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The second operation is abdom nal aortic
aneurism repair. | chose this particular one. This
patient actually did not do well. He died four or
five days later, but | wanted to present this to show
exactly how we can get out of a pretty serious
si tuation. This is a 79 year old very elderly frai
gentl eman who has a history of TIA copD, alcohol
abuse, and again, current tobacco use. He had a
common fenoral artery aneurism as well, and his
nmedi cati ons included aspirin and Pl avi x.

He had a six centineter abdom nal aortic

aneurism and the proximal anastonosis invol ved
accessory renal artery vessels. The distal
anastonpsis was to the aortic bifurcation. This is

the proximal anastonotic site right here which shows
that this aorta is very friable. Under a little |ight

in the area here, you can see that there's actually a

> of calcium intra-luminal here which basically is
ark-indicator of an aortic wall which is basically
falling apart.

This patient had two anastonobses, that

proxi mal aorta which was tissue to polyester, and the
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di stal aorta which was tissue to graft as well. The
proxi mal aorta was extrenely friable and tore during

the end to end proxi mal anastonotic conpletion. This

was prior to Biod ue application. This was just
during the actual reconstruction. W had to take the
clanp off, reclanp at a higher level, excise that

portion of the aorta, and redo this anastonpbsis at a
hi gher level. Again, the aorta was extrenely friable.
Proxi mal anastonosis was redone and reinforced wth
BioGQue at this time. The distal anastonpsis achieved
primary henostasis as well as a proximal anastonosis.
There was significant operative bl eeding
due to vessel friability, and mny partner, Doctor
Carpenter, credits Biodue with operative survival
The third patient is another thoroco-
abdomi nal aortic aneurism It's a different type.
It's a Type | thoroco-abdom nal aortic aneurism which

includes the entire thoracic aorta and the upper

6ortion of the abdomi nal aorta. This is a 48 year old
femal e who has anxiety, hypertension, again current
t obacco use, and a very synptonatic aneurism

The radiographic data shows an eight
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centinmeter or nmaybe even larger Type | thoroco-
abdom nal aortic aneurism This aneurism had
significant conpressive synptons, as you can see here,
Wi th the cardiac structures conpletely squished up to
the level of the sternum here. This is the left
atrium which has alnost no cavity as well as left
ventricul ar conpressive synptons. There was anterior
di spl acenent of the cardiac structures.

She had a two anastonosis Type | thoroco-
abdom nal aortic aneurism repair. The proximl aortic
anastonosi s was done at the level of the distal aortic
arch at the left subclavian artery. The distal aortic
anastonosi s was also performed at tissue to pol yester
and was just proximal to the celiac access but infra-
di aphragmati c. There was 100 percent primary
henost asi s achi eved at both anastonoses and no bl ood
t ransfusi ons required.

E Alittle point here is when Doctor Stanley

Crawfa%&; who perfornmed 1,509 thoroco-abdom na
aneurysnms and reported this in 1991 or 1992, this was
a 30 year experience that ended in January of 1991

Every single one, 100 percent of the patients who had
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heart which is the aortic root tissue to polyester
anast onosi s. W have a distal ascending aortic
anastonosis way up at the level of the first part of
the aortic arch, a right main coronary transfer, and
a left main coronary transfer which may be actually
the nost inportant of the four anastonoses which is
back here. You can't see it on this picture.

This is quite different than your standard
aortic valve replacenent which basically only has one
single aortotony suture line. The henpstases achieved
was a primary henostases achieved at all |ocations and
there was no blood utilization required in this
patient. BioGlue was placed on all four anastonobses.

The last patient is a very significant
patient, in ny opinion. This is a patient who |
believe would not have survived in an earlier era
This is a 50 year old gentleman with hypertension,

onary di sease, renal failure, and is henodi al ysis

~depending. He actually had henodialysis the day

bef ore hospitalization. He al so has current tobacco
use. He presented with- an acute Type A aortic

di ssecti on. This patient was part of the Phase | HDE
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st udy.

Intra-operative TEE reveal ed a dissection
flap noted at the aortic root, a conplex dissection
lap with noderately severe aortic valve insufficiency
which is typical in patients presenting with acute
Type A aortic dissection. What was nost i npressive
about this patient was that his baseline hemoglobic isS
only nine to begin wth. W got that from the
henodi al ysis records. He presented with a henogl obin
of approximately seven and basically not a single
functioning platelet in his whole body, which is
typical .

We took the patient and actually prior to
surgery, actually while he was on the table prior to
incision, primed his cardiopul nonary bypass machine
with FFP and packed red blood cells as a CPB prine
because we didn't think we could get out of this any

rer way. And we proceeded with repair. The repair

““included a BioGlue placerment into the false [unen

right here of the distal anastonosis as a hem -arch
basically obliterating the false |lunmen and sealing the

adventitia to the intinma and creating a quote/unquote
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neonmedi a or a new nedia basically of Biod ue.
That was the first application of Bi od ue

and then at the root after re-suspension of the aortic

val ve, placed BioQue in the false lunen at the aortic
root sealing the adventitia to the intima and
obliterating the false lunen at the aortic sinuses.
And this is how we apply Biod ue in these patients and
then after the graft is put in, we put an additiona
application on the grafting anastonosis.

Sur gi cal outcome of -- catastrophic
presentation. He had an intimal flap extending into
his left subclavian artery. He had innom nate and
| eft carotid artery flaps repaired utilizing a Dacron
graft, as | just said, and he was discharged on day 30
in good condition. The key here was he received an
i ncredi bl e anobunt of bl ood products, as is typical of

sarly era type aortic dissection, and the only spot

vf“’he was not bleeding from to ny eye was the
BioGlued ar eas. In over 200 -- aortic dissections,
he's the only patient |'ve seen who actually bled

through the interstices of the graft after conpletion
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of the operation.

This concludes ny presentation and the
presentation for CryoLife. Thank you, Doctor Laskey,
for chairing this session.

DOCTOR LASKEY: Thank you, gentlenen, for
that illum nating presentation

wd like to turn now to the FDA
presentation and our lead reviewer for this PMA is
Li sa Kennell.

MS. KENNELL: Good norning, panel nenbers
and audi ence. My nane is Lisa Kennell and | was the
lead reviewer of the CryoLife BioGlue PMNA. MW
presentation today wll focus on the regulatory
history of the Bio@ue, a summary of the clinical
study, and an overview of the non-clinical testing
i ssues about which we would |ike sone panel discussion
and the questions for the panel.

Thi s next slide lists the min team

bers who helped in the review of the PVMA, sone of
whom are here today. There were others who are not
noted on the slide for the sake of brevity.

There has been a regulatory history with
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the BioGlue and sone of the information provided in
previous submissions led us to the PMA we are
revi ewi ng today. I would like to take a few m nutes
to go over this history with you as it may provide
i mportant background for today's discussion.

The first involvenent that the Division of
Cardi ovascular Devices had wth this biological
adhesive was the |Investigational Device Exenption
submitted in 1998. The study was first proposed for
the use of Bioglue as an adjunct to Type A ascending
aortic dissection "repair.

Shortly after the IDE study was approved
for this patient group in June of '99, the sponsor
opted to take advantage of a relatively novel
mar keting submssion called an HDE or Humanitarian
Devi ce Exenpti on. These exenptions are granted for

pati ent popul ations or diseases that are rare, that

“less than 4,000 cases in the US. per year, and
whom there are no options or the options are
i nadequat e.

Anot her nmmjor distinction between the HDE

route to. approval and the PMA route is that FDA
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considers only the safety and probabl e benefit of the
proposed device under an HDE and not the effectiveness
when granting approval.

In their HDE subm ssion, CryoLife expanded
the patient population to include both Type A and Type
B descendi ng di ssecti ons.

After granting approval of their HDE, the
sponsor began to have protocol deviations in the areas
of random zation, consent and off |abel use. FDA
encouraged the sponsor to nodify their protocol to
capture some of the off |abel use so that they could
assure that the ultimate | abel and indication covered
the gamut of patient popul ations and di seases desired.
Thus began the cardiac and vascul ar study arm which
is the subject of today's discussion.

| have placed a slide containing the

indication for use of the Biod ue verbatim from the

bposed instructions for use to keep in mind during
idiscussions t oday. The sponsor proposes to
indi cate, the BioGlue for adjunctive use wth standard
nmet hods of cardiac and vascul ar repair such'as sutures

or staples to provide henpstasis.
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The next set of slides gives an overview
of the clinical study. The use of the Biod ue was
random zed to standard surgical henostases nethods
The sponsor wanted to show a 10 percent inprovenment in
henostasis using the Biodue. To acconplish this, a
sanple size of 86 patients per treatnent group was
esti mat ed, factoring in cross-overs and loss to
fol | ow up. Since there was only one cross-over, the
study was conpleted after entering only approximtely
75 patients per group.

Patients needing cardiac or vascular
repair who gave consent were entered. Those who had
sensitivity to bovine material, glutaral dehyde or
al bumin who had another investigational device who
needed intra-cerebral <circulation repair or acute
thoracic aortic dissection repair were excluded.

This slide shows that the majority of the

':nts had the Bi od ue used adjunctively to repair
“rySﬁs. A few needed repair of peripheral or
carotid vessels and the rest of the cases involved
root dilation or valve surgery.

The primary end point was anastonotic
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henostasis which was defined as no need for additional
agents to control bleeding at any time. Secondary end
poi nts included exposure to donor blood productions,
addi ti onal henpbstasis agents needed, re-operation for
bl eeding, major and mnor adverse events,; nortality
and collection of cost benefit data such, as bypass,
cross-clanp, operative tinme and tine in the ICU and
hospital.

FDA noted the foll ow ng outcones fromthe
st udy. The superiority hypothesis of 10 percent
i mprovenent in henostasis was met when considered
using either a patient denom nator or an anastonosis
denom nat or. Wth the exception of the nunber of
pledgets used for the repair, no inprovenent in the
secondary end points was noted when using the Bi od ue.

Wth respect to safety results shown on
t he next several slides, only neurological deficit was
observed to be significantly different between the two
groups in favor of the Biod ue. The non-cli nical
testing nethods were acceptable and covered the all
i mportant issues. However, there is information

provided in the subm ssion relating to i munogenicity
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testing about which the FDA would like to have sone
di scussi on and conmment from the panel today.

W t h respect to t he i ssue of
i mmunogenicity, the firm conducted a ganmut of studies
to address this issue which are sunmarized in the next
several slides. They conducted several sensitization
tests in which adjuvant and ELISA testing for antibody
production was assessed. They also assessed
conpliment activation and the anmount of unbound bovi ne
serum al bunen protein after various polynerization
tines ranging fromone and a half mnutes to 24 hours.
Both the BCA and Lowy nethods were used for this
assessnment. Biodegradation was al so assessed in vivo.

Results of these studies suggested |ow
titers of antibody to BioGlue and al bunmen were
observed in the ELISA assays in the sensitized
animals. Unbound protein was found in the Lowy assay
but not in the BCA assay and varied biodegradation
reactions were noted from encapsulation or |ocal
i nflammat ory response to degradati on.

W solicited review and conmments from

Doctor Henry Hornburger who is a consultant on the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRI BERS
1323 RHODE I SLAND AVE., NW
(202)234-4433 WASHI NGTON. D. C. 20005-3701 (202)234-4433




S

e

10

11

12

19

20

21

22

53

Division of dinical Laboratories dinical and
Bi ochem cal | mmunol ogy Devi ces Advisory Panel and the
Director of dinical Immunology at the Mayo dinic.
The next slides summarize his conments. He noted that
the data are inconclusive but that there are
anti bodi es produced that are specific to BioGlue and
al bumen and that T |ynphocytes probably persist that
could respond to BioGlue or related proteins upon
repeat ed exposure.

He further noted that these may not be

indicative of a «clinically significant i mune
reaction. He further indicated that a transitory
imune response is not likely to be clinically

significant but may prine the immune system for
subsequent  exposures which «could be clinically
significant. |If antigen persists at the inplant site,
there is a theoretical risk of inmmune conplex nediated
di seases.

He recommended that it would be difficult
to design additional aninmal studies to evaluate the
human risk. Furthernore, he recommended that product

| abeling should include warnings in the |Iabeling
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regarding use in patients who are sensitive to bovine

products -- which is already in the labeling -- and in
those with a prior history of innune-nediated
di seases. In addition, he recomrended a warning about

repeated use and a post-market clinical and in vitro
study to assess antibody production.

W have the followi ng questions for the
panel , separated into those relating to safety,
effectivenessand |abeling issues. Questions relating
to effectiveness include, #1, the sponsor proved their
primary hypothesis of a 10 percent inprovenent in
henostasi s which was defined as no need for additional
agents during the procedure but did not show an
improvenment in the secondary end points. Pl ease
di scuss the clinical inplications of the primry and
secondary end poi nt data.

#2, the sponsor states in the subm ssion
that, quote, "Qur clinical investigators believe that
the routine use of BioGlue in these patients wil
allow themto nodify their bl ood managenment protoco
and should mnimze the potentially |ife-threatening

conplication of post-operative henorrhage."” Pl ease
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comment on whether there is adequate information to
support the statenent.

Questi ons relating to safety and
effectiveness, #3, based on the information provided
in the pre-market approval application, please discuss
whet her the information supports reasonabl e assurance
of safety and effectiveness of the BioGlue.

Questions relating to safety and | abeli ng.
One aspect of the pre-market evaluation of a new
product is the review of its |abeling. The | abeling
nmust indicate which patients are appropriate for the
treatnment, identify potential adverse events with the
use of the device, and explain how the product should
be used to maximze benefits and mnimze adverse
effects. Pl ease address the followi ng questions
regardi ng the product |abeling and safety.

#4a, please discuss the findings of the
i mmunogenicity testing, especially as the relate to
bot h physician and patient |abeling issues. Shoul d
patients be advised of specific adverse events to be
aware of that may suggest they are experiencing a

sensitization reaction from the Bi od ue?
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#4B, the sponsor conducted several aninal
studies to assess the potential for BioQue to elicit
an irmune reaction. The information from these
studi es suggests that there may be a potential for
sensitization to the bovine serum al bunmen and rel ated
proteins in the fornulation. Information from the
clinical studies is Iimted to assessing the product
with short-term foll ow up. Pl ease discuss whether
sensitization has been adequately addressed with the
clinical data .as supplied or are additional post-
approval studies needed to assess the immune potenti al
of Bi od ue?

#5. Please comment on the indications for
use section as to whether it identifies the
appropriate patient population fortreatnentwiththis
devi ce. The indications verbatim from the |abeling
again are, quot e, "Biod ue Surgical Adhesive is
indicated for use as an adjunct to standard nethods of
cardiac and vascul ar repair such as sutures or staples
to provide henostasis.” End quote.

#6. Please comment on the directions for

use as to whether they adequately describe how the
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devide should be wused to nmaximze benefits and
mni mze adverse events and, finally, #17, do you have
any other recomendations regarding the |abeling of
t he device?

Thank you for your attention.

DOCTOR LASKEY: Thank you,

I''m going to open the panel portion now by
having our lead reviewer, give his review and ask
questions of the sponsor. After his portion, we'll

all the other menbers of the panel to also question

t he sponsor. In the interest of just staying on
schedule, |I'd like to confine each panel nenber's
delivery to 10 mnutes or |ess. Doctor Aziz, thank
you.

DOCTOR AZI Z: First, let me say | very
much enjoyed listening to both the conpany's
presentation and al so the cardiovascul ar surgeons who
were both expects in their field, Doctor Coselli and
Doct or Bavari a.

I was just going over the in vivo and in
vitro testing. I think a lot of the tines what we

find in animals really doesn't actually translate into

NEAL R. GROSS
COURT REPORTERS AND TRANSCRI BERS
1323 RHODE | SLAND AVE., N W
(202) 234-4433 WASH NGTON. D.C.  20005-3701 (202)234-4433




10

11

12

13

14

15

16

17

18

19

20

21

22

58

the clinical setting. This nmay be one of those sort
of situations. I nmust say | was |ooking at the
anti body ELISA testing. There did seem to be an
el evation in antibody generation, but it seens that
for the large nunber of clinical cases it doesn't
translate into a clinical problem But | think that
clearly should be watched over a period of tine to see
if that does propose to be a problem

I'mgoing to focus nost of ny questions to
its use in the clinical situation and a couple of
t hese questions are targeted towards Doctor Coselli.
Patients wth aortic dissection are particularly
troubl esome and difficult, and | think there have been
i nprovenents, particularly in the grafts that we have
now conpared to what we had years ago. The collagen-
i npregnated grafts. But still, | think technically
they are quite a challenge, as all of us know

A lot of the tinmes when you have the Type
A dissection or Type | DeBakey dissection, when you
apply the glue, you clearly showed that you are
obliterating the false lumen at the point at which you

are applying it. But the false lunen distally clearly
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still stays in the patient. Am | right in assum ng
t hat ?

DOCTOR COSELLI: | believe you're right in
assuming that. | think that the patency of the dista

false lumens in a conplex issue. Patency of the false
[unmen requires in flow and out flow One of the
things that was done to reduce that was this open
distal anastonosis wunder hypothermic ~circulatory
arrest elimnating the potential for cross-clanping
the aorta proximal to the -- artery creating a
fracturing of the inter-lining which would allow
either in flow or out flow

Ot her sources include the suture line and
then finally, distal openings between the true and the
fal se lumen generally at sites of branch vessels. The
first situation, using hypothermic arrest elimnating
the cross-clanp, takes that off the table. The
BioGlue addresses the second issue. I n other words,
that the actual passage of suture through! the tissue
as a source of entry or exit fromthe false |unen

The remaining one, the openings due to a

tearing away at the level of the branch vessels, is
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really not addressed in this particular approach.

DOCTORAZI Z: Wen you applied the BioGlue
and you obliterate the false and true channels, at
least in a localized fashion, then you don't have to
apply any felt at the point you do your vascul ar graft
anast onosi s. Am 1 right in assumng that from what |
saw i n the video?

DOCTOR COSELLI:  Absolutely right.

DOCTCOR AZI Z: Wen you have a dissection,
obvi ously you look for the tear. Now, can the glue be
used to obliterate the tear or should the tear be
renoved and your graft should actually be iinterposed?

DOCTOR COSELLI : The way we've managed
these, if the tears in the ascending aorta are in the
arch, we try to elimnate the tear as part of our
repl acenent effort. |If the tear is well down into the
descending or below and we're treating a Type |
di ssection, then we've in effect taken 'an acute |
di ssection and converted it to an acute III for
continued nedi cal nmanagenent.

| think where this particular product has

altered what we've done is that before, |'ve been
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concerned about spiraling tears in and around the base
of the brachial cephalic vessels. W' ve al ways
wonder ed whet her or not should we replace the base of
that vessel with a separate inter-position Il graft or
not and we've placed pledgeted sutures inside the
lunen in order to try to secure the situation and to
allow for a hem-arch or a bevel approach w thout
being overly concerned with extension into the head
vessel s. | actually encountered this particular
situation last Friday night on a case.

What the BioGlue allows us to do is is to
seal the false lumen at the level of the brachial
cephalic vessels and take that particular concern
again off the table.

DOCTOR AZI Z: If you were doing a valve
conduit, is there any danger of the BioGlue, for
exanple, getting onto the valve itself? Do you see
that as a potential danger?

DOCTOR COSELLI : | don't believe that it
woul d be appropriate to allow the glue to get down
onto the valve tissue. Consequently, what nost of us

have done, it's very sinple to avoid it. It is a
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matter of just taking sone noist gauze and placing
that down inside the root covering the valve leaflets
while the application is carried out into the false
| umen.

Al so, the applicator tip for this
particular device is a fine enough instrunent that you
can pretty well easily control the anount of material
that you're extruding from the device and control
where it's going and it isn't. It's not sonething
that is just running all over the field by and | arge.

DOCTOR AZI Z: There's anot her subset of
patients who | think mght be benefitted fromits use

which | think was included in your cases. Patients
with traumatic aortic tears where the tear is really
|ocalized and you may get obviously a "little
di ssection very, very localized. A nunber of patients
have addressed, that issue in terns of doing primary
anastonosis, though nost people don't do that. But it
seens to nme that this mght provide the inpetus for
really using primary anastonosis techniques. VWhat
woul d your thoughts be on that?

DOCTOR COSELLI : | haven't wused it for
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that particular purpose, but | certainly would
consider it.

DOCTOR AZl Z: And in the cases of
patients, could this also be used as a patch repair
for venous tears and atrial tears? For exanple, if
you had a right atrial tear and you were using circ
arrest to sort of try to control that, both the
investigators -- could you see this being applied on
a pericardial patch and then placing that on the
atrial tear to make that easy or |VC tears during
redos?.

DOCTOR COSELLI: | haven't done that, but
| think the utility here would be clear. One of the
things that happens when this is applied to the tissue
is it takes very friable tissue and nmakes it far nore
substantial for the placenent and the suture purchase
and, although | haven't used it for the inferior vena
cava or for the atrium | think if you had a very thin
dilated atrium where that m ght be a concern, this is
certainly sonething that could be considered.

One of the things that we see in acute

di ssections in the way we used to carry out the
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anastonpsis, |'ve personally gotten away from felt
strips a long tine ago. But because of access into
the false lumen at the distal suture line and

occasionally at the proximl suture line, you could
tell that the false lumen was still patent because the
adventitia and the very outer media would bulge and it
would be extrenely friable and you would encounter
oozing through the suture line, even in the face of
reasonabl e henostasis. This particular material binds
the false lunen fairly thoroughly and it enhances the
constituency of the strength of the tissue. That
particular event just really doesn't occur any nore.

DOCTOR BAVARI A: I'd like to nake a
comment on that. W had a case during the dissection
THE st udy. Doct or M chael Acker, one of ny partners
who Doctor Laskey knows, excellent cardiac surgeon,
was doing a mtral valve procedure on a very elderly
wonman and had a AV groove tear which is alnbst a
uni versal ly f at al conpl i cati on, intra-operative
conpl i cati on. He basically called nme up -- he knew
that | was using the glue for dissections -- and said,

| need the glue, | need it right now. And | called
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David Fronk right at that point and said, Dave, |I'm
going to be using the glue. W have to use this glue
here. She's dead if we don't.

So | gave it to Doctor Acker, and that
patient survived an AV groove tear wth. the BioGlue
placed in the groove right after the operation.

DOCTORAZI Z: In that particular case, you
clearly had to have a bl oodl ess field.

DOCTOR BAVARI A:  Yes. The cross-clanp was
on. It was a bloodless field, and the AV groove was
coated, so to speak. I think it kind of goes to the
finding by David Fronk's suggestion,that some of these
anast onoses, suturel ess anastonoses, canw thstand 300
to 560 mllinmeters of mercury pressure.

DOCTCOR AZIZ: So this could theoretically
be used for VSD repairs intra-operatively.

DOCTOR BAVARI A: I"m not so sure the glue
shoul d be used intra-cardiac.

DOCTOR AZI Z: That's what | was going to
conme to. I think if it did get into the intra-
vascul ar space, Yyou see that would be a problem per

chance?
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DOCTOR COSELLI : I would be concerned
about it. | think it just should be avoided, and |
think it can be avoi ded.

DOCTOR FRONK: This is Dave Fronk. W
clearly caution against its use intra-vascularly. W
do not have any data to support its use at the present
time, sSo we caution surgeons from using it intra-
vascul arly.

DOCTOR AZI Z: Just a few other questions.
Do you see that this could be used in an infected
field? For example, if you had a patient who had SBE
and you were replacing his aortic valve? 1Is there any
evidence or would you state that there might be a
contraindication to wusing it in patients in an
infected field?

DOCTOR BAVARI A: First of all, that's a
very significant operation. I would think that it
could be used in an infected field after you' ve gone
in, you're resected all the endocarditis, you've
prepared your graft for anastonpsis and basically
everything is kind of conplete and the |ast phase of

that procedure would be to utilize it at the proximal
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anastonosi s especially. | can see where that would be
utilized, could be utilized to get the patient off the
table and have a successful operation, although |
woul d al so have to say that, as any foreign body, it
may be an issue regarding infections simlar to a
graft.

DOCTOR LASKEY: May | just interject for
a second. As | was getting unconfortable with where
this was going, | got a little note to remind us we
really need to stay within the purview of the indicate
of the PMA and the indicated uses. So thank you

DOCTOR AZIZ: Well, 1 think these are al
nmy questions.

DOCTOR LASKEY: Doctor Crittenden.

DOCTOR CRITTENDEN:. |, too, |ike Doctor
Aziz, want to congratulate the sponsors and the
presenters today for an excellent presentation. |
just have a couple of questions, but let me just go
back to one, point about the intravascular use or
problens with intravascul ar use.

-What happens if it inadvertently gets into

t he bl ood strean?' Have you done any in vitro testing
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just to give a bolus of this intra-vascular to see
what happens? |'mjust curious that if you |ost sone
i nadvertently while you're doing an open aortic
anastonosis, is that in and of itself a problemor is
it just a bolus that may lodge in the end organ
sonewhere that's the issue?

DOCTOR FRONK: Cbviously it will enbolize
i f {t rel eases. The data we have shows that bl ood,
because it is a protein, will stick to the BioGlue if
it's adm nistered intravascularly. So you would in
essence have a thronmbus attached to the BioGlue t hat
coul d enboli ze. That's probably the biggest reason
for the contra ;use.

DOCTOR  CRI TTENDEN: In the warning
section, there was a statenent about exposure to
nerves. Can you talk about that a little bit? What
is the problemwith getting the glue on nerves? Is it
t he gl utaral dehyde that affects it?

DOCTOR FRONK: W believe that is the
case. W also believe that it's very simlar to any

other product out there. El ectrocautery. You

woul dn't want to apply electrocautery to the nerve.
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It's nore of a safety precaution? W do have sone
data that shows that it does have nerve dysfunction if
it's applied to it. W have conflicting data wth
t hat . W feel it's the safest thing to advise any
surgeon to steer clear of nerve tissue wth BioGlue.

DOCTOR CRI TTENDEN: Doctor Coselli, when
you guys resuscitate patients after aneurism repair,
di ssections, etcetera, do you use mainly crystalloid
or choloid? | just want to get to the point of using
human al bumen in these patients who nmay have been
exposed to this. Is that an issue or is that a non-
pr obl enf

DOCTOR COSELLI: No, it's really not an
i ssue. W use very little human al bunmen in our

resuscitation efforts.

DOCTOR CRI TTENDEN: And then Doctor
Coselli, going to your presentation, let nme just find
it here. There's a couple of questions about that.

Slide #18, secondary end point additional henostatic
neasur es. | didn't quite understand the failed
anastonosi s and the nmake-up stitches. It said there

were 82 percent of these anastonobses that needed make-
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are not all of them Is that correct?
understand that correctly?
DOCTOR COSELLI: That's correct.
DOCTOR CRI TTENDEN: Ckay. But
basically the sanme between BioGlue and the

group. And then the neurologic deficits. Do

70

These

Did |

it was
control

you have

any nore insight about that? Just counting them

there was no difference in paraplegia

di fference in stroke. So are you alluding t

and no

0 neuro-

psychiatric issues? |Is that what was better that nade

it significantly different?

DOCTOR COSELLI : Tenporary stroke and
neur o- psychi atri c, al t hough not statistically
significant. | think there was one |ess paraplegia in

t he BioGlue group.

DOCTOR CRI TTENDEN: ' The sponsor is not

going to make any claimin that regard, | presune. Is

that correct?
DOCTOR FRONK: No, we're not.
DOCTOR CRI TTENDEN: That's all |

DOCTOR LASKEY: Doct or Fer guson.
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DOCTOR FERGUSON: I'd like to echo the
conmrents that were nade previously. | think the
presentation was one of the nost lucid |'ve been
privileged to hear.

| have questions which are based on the
techni cal aspects. A couple of them have already been
asked by ny colleagues. One is that in other systens,
particularly the European system they recomend t hat
when glue is applied,' say, through a dissection that

for a period of tine the two | eaves of the dissection

be conpressed together. You don't agree with that.
You don't need that, | gather from your discussions
and so on.

The question relates, of course, to the
fact that if you have two areas of dissection, say, on
the proximal part of the dissection which raises the
flap near the aortic valve, how do you nake certain
that the glue that you put in is going to obliterate
the space evenly and | eave you a definable suturable
wal | ?

DOCTOR COSELLI : Actually, it's fairly

easy to manage. Wth regards to the approach of the
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French with regards to conpressing the false |unmen by
appl ying sone sort of pressure on the inside and the
outside, with this particular material, the anmount of
pressure that's needed is really quite mnimal. W
have in sone cases gently inserted a Foley catheter or
other balloon in order to sinmulate the inter |unmen of
the aorta in order to have a snooth configuration.
It's probably not necessary. The pressure applied on
the outside requires no clanps or any special devices.

It can be sinply acconplished by placing
some wet gauze, sone npbst gauge, on the outside of the
aortic wall. It is true that you can get a slight
distortion of the inner lining but it's extrenely
m nor and probably insignificant conpared to the other
di stortions whi ch we're creating by our
reconstruction.

DOCTOR FERGUSON: My question, of course,
goes to proper use of the device and whether the
instructions for use should include sonething where
you say that the two walls should be held together or
not. It's been used enough, | understand, to obviate

that and you certainly have not had any problens in
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that regard

DOCTOR COSELLI : I n our experience, it's

been optional and probably not necessary in nost

cases.

DOCTOR FERGUSON: | had a question about
t he enbolic. | think you' ve answered that for ne.
And one |l ast question relates to a dry field. | cone

froman earlier era of cardiac and aortic surgery and
dry fields were rare and a luxury, and so I'd like to
know how dry you have to have the field. | read in
t here sonewhere about a four or five seconds period of
time where you require the field to be dry for the
application to work.

Have you done any studies or what is the
situation if the field is noist and how noist can it
get and so forth?

DOCTCR BAVARI A: | think the main way to
utilize this product is to place it prophylactically
prior to release of the cross-clanps. That's the way
this product works. It works very well if you utilize
that system Once you have the pressurized aorta, if

that aorta is bleeding, | don't think or any other
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product actually is going to work very well.

DOCTOR  FERGUSON: W're talking about
applications other than aortic dissection here.
That's what we're here today about are others other
t han di ssecting aortas, as | understand.

DOCTOR COSELLI: Just from our experience
in using this material, the drier the better, but it
doesn't have to be absolutely dry.

DOCTOR FERGUSON: That's what | want to
hear . That's all | have, Warren.

DOCTOR LASKEY: Thank you. |, too, would
like to conplinent you on both a crystal clear
presentation and sone stellar results. | mean this is
typical of controlled clinical trials and | wonder
whether this is representative of general use.

For exanple, with respecttothe secondary
end point failure to find differences there, | think
your outcomes were so superb here. |s 1.4 percent re-
op standard for the industry or is this just
representative of a bunch of great surgeons who were
doing this kind of work? What is the nunber in the

l[iterature? | know re-op is a broad category for all
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the kind of surgery here, but what would be a good
comparitor?

DOCTOR COSELLI: I think the institutions
selected for this trial are representative of, I
t hi nk, superior clinical work. The nunbers are
probably lower than what's generally stated in the
literature. My personal experience in over 1,700
thorac abdominal aortic aneurysnms, our bring back
rating for bleeding is under two percent. So this
particul ar experience reflects our general work in our
institution.

DOCTOR LASKEY: | wonder. It's inpossible
to do a really rigorous blinded clinical trial. You
did a random zed trial, yes, and there's no way to
blind the operator to the use of the glue because what
conmes out binds inmediately. But it sounds like, as
the study went on, you all becanme converts to this and
you tended to want to believe in it, and | think that
may have influenced the primary end point, too. It's
not truly independent of the armin which the patient
was because you believed in this and it was clear the

stuff worked, so you're nore likely to stand back and
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give it time to work as you pressurized the site and
allowed the Biodue to do its thing. I's that true?

DOCTOR BAVARIA: | think that's true. The
Bi od ue works exceedingly fast, especially conpared to
the European quote/unquote "French glue." It binds
with alnost 100 percent tissue strength in about two
mnutes, so you don't have to wait that long, which is
inmportant for surgeons. So | think we did becone very
confortable with it.

DOCTOR LASKEY: I t hi nk that's
under st andabl e. An anal ogy here is sonebody replacing
the hole in their sailboat with 5200 seal ant that
wor ks imredi ately and you feel awfully good when that
water starts comng in. So | can appreciate that.

Not that | want to portray these data in
any ternms other than positive, but let's |look at the
flip side. You have a 61 percent per patient success
rate versus a 40 percent in the control arm but you
have a 40 percent non-success rate with the Biod ue
henost ati c. Do you want to just comment on that.
Again, this is a best case scenario in superb surgica

-centers in highly notivated hands.
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DOCTOR COSELLI : | think | can try to
address that. That, | think, is probably a
mani festation of the way the trial was organized. A
single stitch on a single anastonosis, even if there's
eight or 10 anastonpbses, would qualify as a patient
failure. That's a very, very |ow tolerance.

DOCTOR BAVARI A: For exanple, that one
case | presented had five anastonpbses. So if even one
of those anastonpbses failed, that would be a patient
failure.

DOCTOR LASKEY: Wth respect to the use of
pol yester versus PTFE, nost of the grafts in this
trial were dacron. Is that true?

DOCTOR COSELLI:  Absolutely.

DOCTOR LASKEY: And how nuch PTFE use out
there is there for this kind of surgery and what woul d
you expect to see' if there were nore PTFE in this
trial?

DOCTOR FRONK:  Oobviously in the surgeons
that we chose, there was a preponderance of
cardiothoracic surgeons, and that's a traditional

dacron use. W do have the handful of cases where the
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peri pheral vascular surgeons did wuse PTFE W
augnmented that in the packet that we supplied to the
FDA with sone data that we had internationally,
| ooking at its use sealing PTFE and, in all cases, it
was successful in the surgeon's mnds in ternms of
sealing PTFE nateri al

MR CURD: Davi d Curd. I'"'m a project
director in clinical research at CryoLife. About
ei ght or nine percent of the anastonpbses in this tria
represented PTFE

DOCTCOR LASKEY: Ri ght . And | think that
reflects the preponderance of this surgery, but really
what you're going after is abdomnal and |ower
extremty surgery here and this, | would think, for
PTFE might be nore. So I just wonder how the results
mght differ with a material that's going to be |ess
conpliant, if you will, to behave as you like.

My only other question with respect to the
i mmunogeni city. I  was looking for fever data, not
that you could ever nake sense of that in a post-op
patient, but can you just quickly remnd nme of the

febrile status of these folks and was there a

NEAL R. GROSS
COURT REPCRTERS AND TRANSCRI BERS
1323 RHODE | SLAND AVE., N W
(202) 234-4433 WASHI NGTQN, D. C 20005- 3701 (202) 234-4433




e

10

11

12

13

14

15

16

17

18

19

20

21

22

79

di fference?

DOCTCR BAVARIA: | don't think we have any
data on that. M personal experience is is that there
was no difference between the control group and the
Bi o@ ue group regarding post-operative fevers or long-
term fevers. But | don't have any real data on that.
It's just a personal experience.

MR CURD: W did not specifically collect
post -operative fever data.

DOCTOR LASKEY: Right. Because you have
this intriguing entry, inflammatory inmune systemc
allergic reactions, and they're few in nunber, but
what were you | ooking for there?

DOCTOR  FRONK: Cobviously, we were
addressi ng any potential concerns there mght be with
the admnistration of Biod ue. There was only two
patients that experienced an inflammtory and inmmune
reaction. It's inmportant to point out both of those

were in Biodue patients and neither of those were

related to the glue. One was after intra-operative
adm ni stration of an antibiotic. The second i mmune
reaction took place after the intra-operative
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adm ni stration of Protamne to reverse the heparin.
So none related to BioGlue.

DOCTOR LASKEY: Neverthel ess, it would
have been nice to have sone fever data. Thank you
agai n. Very good.

DOCTOR W TTES: | want to echo coments
from everybody el se. It's very nice to be able to
read a random zed study. It's nmuch easier to
interpret things and | congratulate you for doing
t hat . | actually like the heterogeneity of the
popul ati on. I think that actually adds to the
strength and the followup, of course, is excellent
which is great. And the end point is understandable.
W sonetines in this panel have end points that we
don't under st and. It's easy to yes and no.

| have actually four questions. Two are
statistical comments and then there are two |arger
questions. One, a question on inmmunogenicity that is
really a clinical question. | have no comment on it.
The other is related to is trying to pull together
what seens to nme an inconsistency in your results in

the primary and secondary end points, especially the
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transfusion-related end points. |t actually‘has to do
in part with what Warren brought up in terns of the
unbl i nded nature of the study.

So with that as ny preanble, the two
statistical issues to me are, 1) 1 don't believe you
can analyze by anastonbsis the way you have done
because they're correlated within a person so that
t hose p-values at 001 I think is an over-statenent of
t he statistical signi ficance. I may  have
msinterpreted the analysis. M interpretation of the
analysis, it was just binomial. |Is that true and, if
not, have you done an analysis that deals with the
correlation, the within person correlation?

MR CURD: Qur initial thesis for doing
the study was that each anastonpsis was an independent
observation, that each individual site had an equa
chance of bleeding/not bleeding based on anatony,
tissue friability, that type of thing. That's where
that came from

DOCTOR W TTES: Did you do the analysis
that allows the correlation within a site to be

estimated from the data?
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MR CURD: No, we did not do that.

DOCTOR W TTES: I think you should and I
think that should -- ny feeling is that that's what
shoul d be reported because otherwi se, as | say, you're
likely over-stating the degree of significance.’

The other issue has to do with the cross-
over and | struggled with this. My initial feeling
was why don't you just call the cross-over a failure?
Wy did you hurt yourself by renoving it? Then |
realized of course it's an unblinded study and you
have to do that, so I think that was the correct thing
to do. But ny first thought, as | said, was that you
had actually penalized yourself.

Let nme ask you ny imnunogenicity question
and then go to the big issue. As I understand it,
people are going to have bovine protein in their
bodies for a very long time. Wiy is it not a worry in
the long termthat you would devel op sone sort of an
i mmune conplex or sonme kind of allergic reaction and
how woul d a person know? What would you know five
years down the |ine? Wat would you be feeling and

why should we not be worried about this?
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DCCTOR FRONK: I"'m going to have Bill
Hall, an i mmunot oxi col ogi st and one of our
consultants, to address that question.

MR HALL: My nane is Wlliam Hall. |I'm
from Pat hol ogy Associates from Frederick, Maryland.
| have no financial interest in CryoLife, but they are
paying nme for ny trip down here today.

This is a very good question, and we need
to | ook and see exactly what kind of evidence we have
so far in the studies. #1, we have sone acute
toxicity studies that would potentially address
anaphyl axis type reactions. #1 is the Buehler test
and then the Kligman test, one of which uses Froin's
conpl ete adjuvant with it.

The third study that was done is the
guinea pig inmmunization study, and the antibody and
anti body response was elicited with the guinea pig
i muni zation study. But if one |ooks at that study
critically, the only way -- well; not the only way
because we don't know whether or not injection of this
material wthout Froin's conplete adjuvant woul d have

produced a response. But this antigen was mxed with
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Froin's conplete adjuvant oil, nycobacterium species
and inmmune response was elicited. The titers were
| ow, however, but they were I1GG titers. T h e

correspondi ng anaphyl axi s assays were negative in this
assay according |1S0O standard criteria.
So basically we have evidence that there

can be under extreme circunstances, especially wth

the adjuvant admnistration of this naterial, an
i mmune response. To get an 1G5 one needs T-cells
al so and so, t herefore, menory T-cells can
theoretically be produced. But if we look at the

other part of this assay, the inflammtion associ ated
wth admnistration of this material, we have evidence
in human, sheep. I'"ve not seen the goats but |
reviewed also the rat study where subcutaneous
i npl ants were adm ni stered.

The inflammtory response around each of
these was nil or extrenely mniml conpared to the
surroundi ng reaction that one saw, for instance, on
the human graft to the collagen that was adm ni stered
on that human graft. This was a resected graft that

I had an opportunity to | ook at, but conpared to the
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BioGue. And | have photo mcrographs of this if one
wi shes to see the conparison. But conpared to the
Biod ue, the Biodue had virtually no host response to
the Biod ue and conpared with the suture material that
was  present and conpared wth the collagen
reinforcenent that was put onto that graft segment.

In the rat, which was a study that was
done for 90 days, this was subcutaneous inocul ation.
Basically with the rat study, the inflammatory
response around the BioGue was mnimal and it
consi sted of very few | ynphocytes that were present.
T here was sone nacrophages present, but there were
not the |arge nacrophages, the activated nmacrophages,
the ones that produced cytokines and kenokines, the
ones that attract |ynphocytes into the area. These
were not present and, if one |looked at the
nmacr ophages, you could see sone material that had the
sane tinctorial characteristics as the BioG ue itself
and the graft.

So the evidence that we have for
i munogenicity is based primarily on the reaction

against the Biodue itself in a nunber of species and
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the reaction quite frankly is quite mniml and
beni gn. It generally consisted of fibrosis. The
wor st and nost severe reactions were seen in the rat,
and these reactions were quite snall.

DOCTOR WTTES: So you're saying that the
| ong-term should not be any different from the short
term Is that right?

MR, HALL: W can not estinmate what m ght
happen in the long term from the data that we have
except for the mnimal reactivity that's present that
woul d suggest an immune response against the material.

DOCTCR W TTES: Thank you. -

Ckay. Now | et ne ask ny questions about
primary and secondary end point because naively I
woul d have assunmed that if you could cut bleeding
early during the surgery that you ought to be able to
see sone reflection in at least the intra-operative
transfusions and you don't and, in fact, what there is
is a very smll, not statistically significant
increase in red blood cells and cryoprecipitate and |
think also in the fresh frozen plasma. No, not in the

pl asma.
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But the data -- I mean I tried to get a
handle on the data and I couldn't because the data
that you present has only a mean and a standard
deviation, a minimum and a maximum, and the minimum is
zero. So I assume there's a lot of people with zero
and that there's a long tail for the red blood cells.

The BioGlue group, the range is zero to 22 with a
mean of 2.3. The surgical repair is zero to 12 with a
mean of 1.9. So we know we got a long tail. We
probably have a spike at zero and you cite only one
side of the confidence interval. 8o it's hard to know
what 1is the sort of worse case. So let me put my
worse hat on and then tell me why this is not true.

You have the patient there. You're now
convinced, as Doctor Laskey says, you're convinced
that stuff works. So even though there's a little bit
of bleeding, you don't suture and besides which, you
want to get more successes, so you actually are anti-
conservative in the BioGlue group in terms of you're
holding back so there wili be more success. Not that
you're counting, but there's a psychological tendency

to do that.
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So then in fact what happens 1is you've
held back too much and so you need a little bit extra
transfusion. You don't see it in these data because
you only have 75 in a group and that's not nearly
enough to see more transfusion. So I need to see,
first of all, the distributions so that we're not just
means and standard deviations, and then tell me why I
don't have to worry about this.

MR. CURD: I think the appropriate place
to begin to answer this question, I think there are
some clinical aspects as well. Our statistical plan
prior to the study beginning was a non-inferiority
analysis which is why you see the statistics presented
as you do. I have looked at the medians for these and
the medians are almost all zero or one. I mean it's
very far towards the left, as you have stated. So
that's why the data is presented as it is.

Now, as far as the clinical --

DOCTOR WITTES: But wait a minute. I mean
I agree with you. You don't medians in a case like
this because medians are all clumped. You don't want

means because they don't reflect it. You need to look
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at the highest quartile. 1It's those‘people that are
getting too many extra transfusions. You have to
analyze these data in a very different way from data
that don't have clumps at zeros.

Yes, I understand that you pre-specify
something but when you're talking about worrying a
little bit. When something is going in the wrong
direction, it seems to me you then say, well, yes, I
pre-specified that I'm going to do such and such
because I thought it was going to go in the right

direction but, given it's going in the wrong

direction, I've got to explore the data more.

DOCTOR FRONK: I appreciate your comments.
Before I let Doctor Coselli discuss this, I think it
is important to know that the administration of blood
prdducts is multi-factorial and, as Doctor Bavaria
presented in one of his'cases, hé hsd bleeding through
the graft and not at the anastomoses. So sealing the
anastomoses is one point which‘we?ré interested in,
but bleeding can take place for a variety of diffeient

reasons. The administration of blood can take place

for a variety of different reasons. The
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anest hesi ol ogist could do it. It could be used to
prime the punp.

So again, | appreciate your coments. M
concern is the fact that we didn't design this trial
per se to adequately control blood utilization per se
and to try to train or change institution's criteria
for doing blood. W let them do it the way they felt
that it was beneficial.

Wth that, 1'd rather let Doctor Coselli
speak about the clinical inplications of that and then
maybe we can find out if we're truly answered your
qguestion or not yet.

DOCTOR COSELLI : The trial was heavily
wei ghted because of the institutions and the people
i nvol ved towards conplex thoracic arterial work. As
a consequence, the issues of bleeding are not all
anastomotic. There's a snorgasbord of other causes of
bl eedi ng. The previous case nentioned is just an
exanpl e of one of them

One of the things that clinically we saw
during the trial and | brought it out in one of ny

slides is surgeons becane nore confortable with
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trusting the fact that the glue was going to work and
altered, in effect, their even control anastonbses by
using | ess pledgets as the trial went along.

W work in an institution with -- in al
of this, we didn't as part of the trial alter the way
our anesthesi ol ogi sts functioned. For instance, an
institution may have nultiple anesthesiologists that
deal with these cases and so, even though there was a
single surgeon, there was multiple anesthesiologists
and they were just going to manage the bl ood product
adm nistration the way they felt necessary for the
case at the particular tine.

Frequently in these types of cases, a |ot
of the transfusion work is preenptive and they've been
doing things a certain way anticipating events that we
didn't try to alter as part of the trial. As a
consequence, early in the trial, the anesthesiol ogi st
woul d preenptively manage expected bleeding, and
appropriately so, and we didn't try to affect that as
part of what we were doing, and | think that
i nfluenced us.

| think in the latter stages of the trial
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just as the surgeons becane nore confortable with the
fact that they were going to be faced with I|ess
bl eeding at the anastonbses, the anesthesiologists
slowy cane onboard but that wasn't specifically
targeted as what we were trying to do.

DOCTOR W TTES: Thank you. That's very
hel pf ul . That's all | have.

DOCTOR LASKEY: G eat. Just a point of
clarification. As | read this, when you did 'your
sanple size calculations, you did it on a, per
anastonotic site. That was your original unit, and
then you sort of backed into per patient later on
But your point is well taken. You need to do' the
intra-class correlation thing. But your wunit of
analysis was right fromthe get go precise.

DOCTORW TTES: |'m not unconfortable with
using that as unit of analysis. I"mconfortable with

that nethod of analysis. That's all

DOCTOR FRONK:  Excuse ne. Doctor Laskey,

can | interrupt just one second. You asked a question
earlier about PTFE | did want to throw up one back-
up slide to address that. Here's sone data that we
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collected from international usage and |ooking at a
variety of different types of material that BioGlue
sealed and at various types of procedures that the
gl ue was used on.

If you take a look at the far right
colums, it's the success criteria rated by the
i nvesti gator. Yes or no, was it effective in sealing
or reinforcing or adhering and whatever they chose to
rate the material. As you can see, 35 instances of
tissue to PTFE grafts were seal ed using BioGlue in all
cases. In the 31 cases that they addressed the
answer, the answer was yes, it was effective.

DOCTOR LASKEY: G eat. Thank you

W are pretty nuch right on schedule.
Congratul ations to all. So at this point, we're ready
for a break but before we break, Jim Dillard had an
announcenent to make.

MR DI LLARD: Thank you, Doctor Laskey.
This is a little bit difficult and a little bit odd
for nme, but I wanted to nake a real quick announcenent
because | think it's going to be inportant right

before break. There's been sone activity that's been
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reported by the news nedia that there are various
activities throughout the United States that are
happeni ng, both at the Wrld Trade Center, the
Pentagon, the Wite House has been evacuated, and
there's a fire on the Mill downtown. Al airline
traffic in the United States has been suspended today.
I think we have sone terrorist activity potentially
that is going on and so | wanted to make everybody
aware that that's occurring 'before they step outside.

Just by way of inpact on this particular
neeting today, currently 1'd like to just consider
that we nove forward with the neeting, try to nobve
t owards conpl eti on. I f anything changes, we wll be
nmonitoring it today. |If anything changes and we need
to make other arrangenents, we will certainly do so.
I think under the current situation, it's probably'the
appropriate thing with all the right individuals here
to try to nove forward today. I will also be in
consultation with both the conpanies on the break so
if anything changes, | will certainly let you know.
But why don't we at this point try to break for 15

m nutes, cone back at about 10:20 and we will resune
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the activities. Thank you.

(Off the record at 10:02 a.m. for a 17
minute break.)

DOCTOR LASKEY: I really appreciate
everybody hanging in here while we move along. First
of all, are there any further questions from the
members of the panel?

DOCTOR CRITTENDEN: Yes. I have two quick
questions and then Doctor Bavaria will be probably the
best person to answer them. We talked a 1little bit
about the false lumen, Doctor Coselli did, in his
initial presentation and in response to some
questions. The question I have. We're not saying we
don't need to surveil the false lumen any more. That
still ought to be followed up over time despite the
fact that this may lead to less flow in the long term

in the false lumen. Is that not correct?

DOCTOR BAVARIA: Let me answer that a
little bit historically. The Europeans have been
placing glue in the false lumen for years. When vyou

repair a Type A aortic dissection at the distal

anastomosis, what we precisely do is we try to create
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and about a centimeter in length or depth into the
aorta. So we don't do anything targeted in any way to
the distal lumen.

That strategy may or may not decrease
long-term false lumen patency. If it did, that would
be a good result. That's what we want. But we don't
know whether long-term distal false lumen patency is
affected by these surgical strategies.

DOCTOR CRITTENDEN: So the follow-up with
the false lumen ought to be the same?

DOCTOR BAVARIA: The follow-up for the
false lumen ought to be exactly the same with BioGlue
application as it would be for any previous dissection
repair. Absolutely. In fact, false lumen follow-up
is probably the most important anatomic follow-up in a
dissection that there is and should be life-long.

DOCTOR CRITTENDEN: And then the next
question is let's say we've resuspended an aortic
valve during a Type A dissection and we do an echo
post-operatively and, wunfortunately, there's more

leakage than we think the pace can tolerate and we
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need to replace the valve. Wat is it like going
through a glued anastonosis if you have to go back
through this again? Can you describe that.

DOCTOR BAVARIA:  Well, that one case that
was presented earlier is a case that | did, and we did
exactly that or a very simlar operation to that.
It's not that difficult. It's a very thick aorta,
easily entered, kind of simlar to entering a re-do
aorta after a graft has been placed with all the
fibrous reaction, but it's not that difficult.

DOCTOR CRI TTENDEN: How about a coronary
distal? It seens that sone of these were applied to
the distal anastonobsis for a coronary. What woul d
that be like to take down simlar, not nuch --

DCCTOR BAVARI A: Well, first of all, no
glue was applied to a distal anastonosis of a coronary
bypass graft. The only application of the BioGlue in
coronary work was to the buttons of a conposite graft
proximate to right and left coronary buttons.

DOCTOR LASKEY: At this point, |I'm going
to ask M. Dacey --

MR. DACEY: In ny three years of
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representing the consuner on this panel and sone other
panels, | always try to seek out what | call the
consumer/patient confort zone regardi ng new technica

bi ol ogi cal treatnents, nmeasures, and this is based on
the fact that the consumer when they become patients
pl aces an enornous anmount of trust and faith in their
physicians and in the science and in the process
including the process we're engaged in today.

This is one of the fewtines in review ng
all the material, and | went over it very thoroughly,
that | really don't have any problenms from the
consumer/patient perspective because consumers and
patients really have to trust you and, in this case,
| do.

DOCTOR LASKEY: M. Morton.

MR- MORTON:  No questions.

DOCTOR LASKEY: In that case, we'd like to
nove to the open public hearing and ask is there
anyone in the audience -- do you want to do the
questions first? Sorry. Before we proceed with the
voting, etcetera, | would like to rem nd the panel of

the questions that we've been asked.
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Question #1 relating to effectiveness.
The sponsor proved their primary hypothesis of a 10
percent inprovenent in henostasis and that there was
no need for additional agents during the procedure but
did not show an inprovenent in secondary end points
W're asked to discuss the clinical inplications of
the primary and secondary end point data.

W really should tackle each of these
individually so that at least it was ny inpression
from the discussion this norning that certainly the
clinical inplications of the primary end point which
is adequate henostasis is fairly straightforward and
cogent and the bottom line in terms of surgical
procedure. Is that a fair consensus?

DOCTOR CRI TTENDEN:  Yes. I think so. |
didn't hear all of Janet's remarks, but | think that's
pretty fair, particularly for the primary end point.

DOCTOR LASKEY: The clinical inplications
of the secondary end point data are hard to address
because #1, the results were stellar, #2, it's
possi bl e t here was some i nvesti gat or bi as,

particularly as the study went on and the agent proved
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its efficacy to stand back, but I think the resulté
speak for themselves. We would have liked to have
seen some further testimony to adequacy of hemostasis
but those are the data.

Is anybody uncomfortable with the absence
of differences in secondary end point data?

DOCTOR WITTES: My only concern, absence
of differences in secondary end point doesn't surprise
me because of the sample size and the variability. My
only concern is if people are withholding other ways
of preventing bleeding during the procedure and,
therefore, potentially increasing the probability of
transfusion. That's a concern, and it sounds like you
don't see that at all.

DOCTOR COSELLI: No. The short answer.

DOCTOR LASKEY: I think it's hard to
argue. Your results really are outstanding.

Questiﬁn #2. Sponsor states in the
submission that, quote, "Our clinical investigators
believe that the routine use of BioGlue in these
patients will allow them to modify their blood

management protocol and should minimize the potential
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