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P-ROCEEDI-NGS
(8:54 a.m)

CHAI RPERSON RAMSEY: | would Iike
to call this neeting of the Medical Devices
D spute Resolution to order

l"m Scott Ransey. I"'m the
Chairperson of the Medical Devices Dispute
Resol uti on Panel . M/ expertise is that | am
an internist, and | have expertise in
t echnol ogy assessnent of nedical devi ces.

If any of you haven't already done
so, please sign the attendance sheets that are
on the tables by the doors. Also, if you w sh
to address this panel during one of the open
sessions, please provide your nane to Ms. Ann
Marie Wllians at the registration table.

Is she out front? Could you raise
your hand? Gkay. Thank you.

| note for the record that the
voting nenbers present constitute a quorum as
required by 21 CFR Part 14. | would also |ike
to add that the panel participating in this
neeting today has received training in FDA
devi ce | aw and regul ati ons.

So I'll now have the panel nenbers
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I ntroduce thenselves, and | would ask that
they start by stating their nane, area of
expertise, position and affiliation, and we'll
start on the left.

V5. WH TTI NGTON: Yes, ny nane IS
Connie Wittington. I'm the Director of
Nursing Systens at Piednont Hospital in
Atlanta, Georgia. My position on this panel
Is as the consuner representative. | serve in
that capacity as an advocate for those people
in the public who would receive these devices
I mpl ant ed.

| am a clinical researcher. My
clinical expertise is orthopedics, but | can
use and translate those sane techniques and
approaches to science and data, whichever
device it's related to.

DR SACKNER- BERNSTEI N: Jonat han
Sackner - Ber nst ei n. ['m trained as a
cardiologist largely with a focus in heart
failure and heart failure devices; currently
the chief nedical officer at CLINLABS in New
York Gty.

DR. BROMER ['"'m Warren Browner.
I'"'m an internist and an epidemologist and
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currently the Vice President and Scientific
D rector of the Research Institute at
California Pacific Medical Center and an
adj unct professor of nedicine and epi dem ol ogy
and biostatistics at the University of
California, San Francisco.

DR SLOTW NER: I am David
Sl ot wi ner. |"m a cardi ac el ectrophysi ol ogi st
practicing at North Shore and Long |Island
Jewi sh Medical Centers and Al bert Ei nstein
Coll ege of Medicine. |'ve primarily practiced
clini cal el ect r ophysi ol ogy and per f or ned
clinical research as well as education.

DR H RSHFELD: |'m John Hirshfeld.

I'm an interventional cardiologist at the

Uni versity of Pennsyl vania at Phil adel phi a.

DR SCHM D ["'m Chris Schm d.
I"'m a statistician, and |I'm a professor at
Tufts University School of Medicine and
Director of the Biostatistics Research Center
at Tufts New Engl and Medi cal Center.

M5. WALKER ["m Melissa Wl ker.
I"m a zool ogi st by education and a regul atory
prof essional by vocation. | am the Senior
Vice President for Regulatory Quality and
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CHAlI RPERSON RAMBEY: Thank you all.

Now |'Il ask the onmbudsman and the
Executive Secretary to introduce thensel ves.

MR, VAEI NSTEI N: Good norni ng. "' m
Les Weinstein. I'"'m the onbudsman in FDA
Center for Devices and Radiological Health,
and one of ny roles is to facilitate the
equitable resolution of di sputes between
of fices in CDRH and devi ce sponsors,
appl i cants, and manuf acturers.

I convened today's di spute
resolution panel neeting at the request of
Cardima, Incorporated, to resolve a scientific
di spute between Cardima and the Ofice of
Devi ce Eval uati on, CDE

| want to publicly thank the pane
nmenbers for agreeing to participate in this
important neeting and to wish them well in
their deliberations.

Thank you.

DR COLLAZO BRAI ER CGood nor ni ng.

I'm Nancy Collazo-Braier, and I'm the
Executive Secretary of this panel.
CHAl RPERSON  RAIVBEY: Thank you
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|'d also like to identify the FDA' s
press contact, who is Karen Riley.

Karen, can you? There she is right
there in the back.

Also, if you all could do us a
favor and silence your cell phones, we'd be
grateful about that. ["m now going to read
the summary of the scientific issues under
di spute as sumari zed by the onbudsman.

This neeting is being held at the
request of Cardima, Incorporated to resolve
the scientific dispute between Cardinma, the
sponsor of premarket approval Application
P020039, as anended, for the Revelation Tx
M crocat heter Ablation System and the Ofice
of Device Evaluation, ODE, in FDA's Center for
Devi ces and Radi ol ogi cal Heal t h.

The Revelation Tx Mcrocatheter
systemis the subject of this PMA application.

The system consists of a single use,
st eer abl e, mul ti-el ectrode abl ati on
m crocatheter with an atromatic flexible, non-
electrically active tip, and a single use
defl ectable NavAbl at or hot tip ablation
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cat heter, 8- French, with an electrically
active tip.

Accessories to the system include
Cardima's support catheter, NaviPort, cleared
under K-974683; the select sw tchbox and
associ at ed connecting cabl es.

The Phase 3 st udy pr ot ocol
specified that the NavAblator catheter was
optionally available for the ablation of the
isthnus after first attenpting to create a
| i near burn with the Revelation Tx.

The Revelation Tx M crocatheter
Ablation System nmanufactured by Carding,
| ncorporated, has as its proposed indication
for use the treatnment of atrial fibrillation
in patients with drug refractory paroxysnal
AF.

The O fice of Device Evaluation, or
ODE, has determned that the Cardi ma prenarket
appr oval appl i cati on, P- 020039, S not
approvabl e because the clinical study design
and results were inadequate to denonstrate a
reasonabl e assurance of safety and
ef fectiveness of t he Revel ati on Tx
M crocat heter Ablation System indicated for
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the treatnent of drug refractory paroxysnal
atrial fibrillation.

ODE believes that the safety and
effectiveness information collected thus far
provi des sonme support for the safety and
effectiveness of the device, but fundanental
problens with the study design limt the
concl usions that can be drawn fromthese data.

The deficiencies outlined by OCDE
include, but are not limted to the foll ow ng:

the lack of a control arm nmade the trial
susceptible to placebo effects. The clinical
study lacked an accurate neasurenent of
ef fecti veness endpoi nts due to sever al
confounding factors, and the data provided
denonstrates that the NavAblator was not
sufficiently effective in creation of bi-
directional conduction block, BDB, at the
cavotricuspid isthnus.

Cardima disagrees with ODE s not
approvable determnation and the reasons for
it. Cardima concludes that the data and
information are sufficient to support a
determnation that there 1is a reasonable
assurance that the device 1is safe and
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effective for its intended use in conformty
with applicable statutory and regulatory
requi renments.

Specifically, Cardinma asserts that
the PMA as anended should be approved because
the trial was well controlled and the primry
endpoint was net, and the procedure specified
in the study protocol, anplitude reduction, is
an acute procedural endpoint sufficient for a
trained practitioner.

Cardima believes that the results
of the single arm pivotal trial are reliable
and sufficient to provide reasonabl e assurance
of effectiveness for the device that's
| abel ed, and that adequate directions for use
can be devel oped for use of the device.

Thus, the dispute resol ution panel
to whom Cardima has appealed the not
approvable decision wll be <charged wth
review ng and making a recommendation to the
CDRH Center Director as to the approvability
of the PMA, that is, does the PVMA as anended
provi de val i d scientific evi dence t hat
denonstrates a reasonable assurance of the
safety and effectiveness of the Revelation Tx
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M crocat heter Ablation Systemfor its intended
use in the specified patient popul ati on?

The summary of scientific issues in
dispute is an overview. It is not intended to
be a full and detailed statenent of all such
I ssues and argunents that will be presented at
t he panel neeting by ODE and the sponsor.

Specifically, CDE is to present
data and analyses to support its not
approvable determnations and Cardima is to
present its reasons for disputing the not
approvabl e det erm nati ons.

This was signed by Les Winstein,
CDRH Onbudsnman, March 21, 2007.

Dr. Braier.

DR COLLAZO BRAI ER: I will now
read the deputization of tenporary voting
menber s’ st at enent and the conflict of
I nt erest statenent.

Appointnent to tenporary voting
status statenent. Pursuant to the authority
granted under the Medical Devices Advisory
Commttee Charter, dated COctober 27th, 1990,
and as anended August 18, 1999, | appoint the
followi ng individuals as voting nenbers to the
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Medi cal Devices D spute Resolution Panel for
this neeting on April 19, 2007:

Chri stopher H Schmd, Ph.D.

John H rschfeld, MD.

David Jan Sl otw ner, MD.

For the record, these individuals
are speci al gover nnent enpl oyees and
consultants to this panel under the Medical
Devices Advisory Commttee. They have
undergone the customary conflict of interest
review, and have reviewed the material to be
considered at this neeting.

And this is signed Dan Schultz.

|l will now read the conflict of
I nt erest statenent.

The Food and Drug Adm nistration is
convening today's neeting of the Medical
Devices Dispute Resolution Panel of the
Medi cal Devices Advisory Conmmttee under the
authority of the Federal Advisory Conmttee
Act, FACA, of 1972.

Wth the exception of the industry
representative, all nenbers and consultants of
the panel are special governnent enployees or
regul ar federal enployees from other agencies
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and are subject to federal conflict of
interest |aws and regul ations.

The following information on the
status of this panel conpliance with federal
ethics and conflict of interest |aws covered
by, but not |limted to those found at 18 USC
208 are being provided to participants in
today's neeting and to the public. FDA has
determned that nenbers and consultants to
this panel are in conpliance wth federal
ethics and conflict of interest |aws.

Under 18 USC 208, Congress has
authorized FDA to grant waivers to special
gover nnent enpl oyees who have financial
conflicts when it is determned that the
agency's need for a particular individual's
services outweighs his or her potential
financial conflict of interest.

Related to the discussions of
today's neetings, nenbers and consultants of
this panel who are special gover nnent
enpl oyees have been screened for potential
financial conflicts of interest of their own,
as well as those inputed to them including
those of their enployer, spouse or mnor
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chil d. This interest may include investnent,
consul ting, expert Wi t ness t esti nony,
contracts, grants, CRADAs, teaching, speaking
or witing, patents and royalties, and prinary
enpl oynent .

Today' s agenda i nvol ves a
scientific dispute between the agency and
Cardima, Inc., related to the not approvable
determnation for the prenarket approval
application of the Revelation Tx M crocatheter
wi th NavAbl ator abl ation system indicator for
the treatnment of drug refractory paroxysnal
atrial fibrillation.

Based on the agenda for today's
neeting and all financial interests reported
by the panel nenbers and consultants, a
conflict of interest waiver has been issued in
accordance with 18 USC Section 208(b)(3) to
Dr. Scott Ransey. Dr . Ransey's wai ver
involves a consulting interest with a
conpeting technology firmon a topic unrel ated
to today's agenda. He received between 10, 001
to 50,000 for this consulting agreenent. The
wai ver allows this individual to participate
fully in today's deliberations.
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Copies of these waivers may be
obtained by visiting the agency's Wbsite at
www. f da. gov/ ohr s/ docket s/default. htm or by
submtting a witten request to the agency's
Freedom of Information Ofice, Room 630 of the
Par kl awn Bui | di ng.

A copy of this statenent wll be
avail able for review at the registration table
during this neeting and wll be included as
part of the official transcript.

Melissa Walker is serving as the
I ndustry representative acting on behalf of
all related industry and is enployed by
Stereotaxis, Inc.

W would like to rem nd nenbers and
consultants that if the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a
person or inmputed financial interest, the
participants need to exclude thenselves from
such involvenent, and their exclusion wll be
noted for the record.

FDA encourages other participants
to advise the panel of any financial
rel ati onshi ps that they have wth any firns at
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| Ssue.

Thank you.

Before | turn the neeting back to
Dr. Ransey, her e are a few genera
announcenent s. Transcripts of today's
neetings will be available from Neal Goss &

Conpany, phone nunber, (202) 234-4433.

| nf ormati on on presenters of
today's neeting can be found at the table
outside the neeting room Presenters to the
panel in the two open public session hearings
today, if +they have not already done so,
should provide FDA with a hard copy of their
remar ks, includi ng overheads.

| will collect these from you at
t he podi um

CHAI RPERSON RAMNBEY: Ckay. So we
will now proceed with the first open public
hearing of the neeting. Here public attendees
are given the opportunity to address the panel
to present data, information or views relevant
to the neeting agenda.

s there anyone now who w shes to
speak during the open public hearing?

(No response.)
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CHAlI RPERSON  RAMSEY: Ckay. So

there are no requests at this tinme to speak, |

will close the open public hearing, and we
wil | now  proceed to Car di na, Inc.'s
presentation for t he Revel ati on TX

M crocat heter system P020039.

As Cardima is getting ready, | just
want to remnd the public observers at the
neeting that while this neeting is open for
public observation, public attendees may not
participate except at the specific request of
the panel, and | understand the sponsor will
I ntroduce their speakers.

So it's to you now.

DR, GASTON: Good norning. M/ nane
Is Richard Gaston. |'m a cardiol ogi st who has
had a 25-year clinical practice in the wne

country north of San Francisco, Petaluma, and

for the past few years |'ve also been a
consul t ant to t he conpany in vari ous
capacities for which | receive a snall

stipend, and | do own sone stock which | paid
for.

Cardi ma has developed a 3.7 French
nmul ti - el ectrode, flexible radio frequency
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catheter, which 1is very mnmuch unlike the
standards seven and eight French stiffer radio
frequency catheters in use for decades.

This is a diagram of the catheter.
It shows several electrodes. There are
t hermocouples on each end, which neasures
t enper at ur e. The thermal injury from each
el ectrode overlaps with its neighbor so that a
linear lesion is created. The construction of
the catheter allows for a high current density
and a Ilittle heat sink effect, wiich is
drawi ng heat away fromtissue when conpared to
standard catheters so that I|ess power is
needed to create the sanme depth of | esion.

This is from a canine thigh nuscle
experi ment. I draw your attention to
significant depth of lesion with relatively
low power along the entire length of the
catheter, and this is a picture froman early
ani mal study at Johns Hopkins show ng such a
|'i near | esion.

Now, the standard catheters in use
are very effective and safe for the treatnent
of the typical super ventricular Tach A
arrhythmas such as WPW and AV nodal reentry
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tachycardia, but appear to be less than idea
to create the long linear lesions required to
affect atrial fibrillation.

So the conpany in the l|late 1990s
initiated its pivotal trial using as its nodel
Dr. Janes Cox's work wth the Cox-Maze
procedure. Several investigators had shown
that right atrial lines were inportant in
achieving the high success rates above 90
per cent .

So the conpany elected to do a half
Maze procedure, if you wll, only addressing
the right atrium the thought being that this
woul d be much safer than entering in the |eft
atrium It would also be a shorter procedure
and easier to |earn.

In the ensuing years there has been
a lot of interest and even hype at affecting a
cure in the left atrium by affecting triggers
or doi ng sone sort of | eft atrial
conpartnentalization procedure, and when the
conpany finished its pivotal trial and cane
before the panel in 2003, clearly right atrial
abl ation had fallen out of favor.

However, results from the |eft
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sided only treatnments have been variable and
clearly, there's a need for nore effective
technology and a better lesion set, and we
think the pendulum is sw nging back. There
are several published articles recently that
include a step-wise approach or a hybrid
t herapy, and nost people now do believe that
the right atrium plays an inportant role in
atrial fibrillation and its managenent.

Today we are asking that you vote
to approve the system for linear ablation
confined to the right atriumin patients with
drug refractory par oxysmnal atri al
fibrillation. The basis of this is the 84
pati ent prospective trial, t he anmended
subm ssion which includes only the Phase 3
patients. The trial definitely shows
reducti on in t ot al AF frequency and
i mprovenent in atrial fibrillation synptons.
It neets the definition of valid scientific
evidence, and | mght add this has been

published in the peer reviewed Journal of

| nt erventi onal Car di ac El ect r ophysi ol ogy.

Cearly, safety and efficacy have Dbeen
est abl i shed.
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FDA disputes that claim and has
identified issues which they say inpair
anal ysis of the data and even taint the trial.

Now, this comes froma May 2004 nonapprovabl e
letter, and I would remnd you that there was
a nonapprovable prior to that which involved a
different data set and is irrelevant in
today' s di scussi on.

W are going to address each of the
issues in a scientific and referenced fashion.

W are fully aware of FDA s concerns about
approvability of new products. Nevert hel ess,
protecting the public also neans pronoting the
publ i ¢ good.

Atrial fibrillation is a large and
growi ng problem Standard of care today in
2007, as highlighted in a position statenent
i ssued by the three major cardiol ogy societies
in the United States and Europe in early 2006,
includes ablation for all patients after one
drug failure and first line for patients who
are unable to tol erate nedi cati ons.

This is in spite of the fact that
there are no approved devices at this tinme for
atri al fibrillation and no uni versally
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accepted | esion set.

This is our agenda, and we have
sonme prestigious speakers today, but |I'm going
to et themintroduce thensel ves.

Thank you very nuch.

DR SAKSENA: Good norning, Dr.
Ransey, nenbers of the panel, ladies and
gentlenen. | have the opportunity to be here
to present ny thoughts on the Cardina
appl i cation and AF ablation in general.

|'ve been a clinical cardi ac
el ect rophysi ol ogi st for now three decades, and
|"ve had the privilege of being part of the
inflection points in the devel opnent of this
specialty. So to the great --

CHAlI RPERSON  RAMSEY: Excuse ne.
I'"'m sorry to interrupt, but could you just
state your nanme for the record, please?

DR SAKSENA: "' m Sanj eev Saksena,
and |I'm Professor of Medicine at the Robert
Wod Johnson School of Medicine.

As | said, I'm a clinical cardiac
el ect rophysi ol ogi st for 30 years standing, and
|"ve had an opportunity to be part of the
devel opnent of this field at | mpor t ant
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inflection points in this developnent of
treat ment.

| believe we stand at such an
inflection point at this tine, and | would
like to share with you sone of ny newer
insights and newer therapeutic directions as
we | ook at 2007 and beyond.

This slide is taken from a survey
on catheter ablation published about a year
and a half ago |ooking at the kind of ablation
procedures in practice at the beginning of
this century, and what is clearly apparent is
that there has been an exponential increase in
abl ation procedures despite the unavailability
of approved devices in the United States.

In addition, what is notable is
that a particular type of left atrial ablation
procedure has dom nated the experience, but
right atrial linear ablation starting in the
md-'90s has renained at a nodest |evel, but
has persisted till 2002 and beyond. And the
guestion nust always be asked as to why right
atrial ablation has remained in the picture,
what it's being used for and are we taking our
patients in the right track by the growth of
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one alone of the opportunities that patients
may have? |Is this in the patient's interest?
Is this a procedure that has the best
efficacy or are we exposing our patients to a
direction of over sided (phonetic) efficacy
and greater risk by not naking avail abl e ot her
options, part of that problem being the
availability of appropriate technol ogy?

So what I'll try to share with you
in the next few slides is the rationale for
the use of right atrial ablation, which was
really kind of absent from the thought process
In previous years and perhaps in the previous
review, and talk a bit towards the end of ny
presentation of the kinds of patients that
benefit fromthis.

In a later segnent |1'lIl talk to you
about the |andscape of efficacy and safety of
t hese procedures, conpeting procedures, and
i dentification of these patients.

Qur evol ution of atri al
fibrillation understanding has really spanned
many decades, but the inflection point
occurred around 1990 when the |ong-standing
mul tiple wavel et reentry hypothesis, faster by
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work of Me and Alessie was the dom nant
t hought process.

In 1995, the bardogrow (phonetic)
with M chel l e Hai ssaguerre changed our
thinking by the denonstration of triggered
focal activity in the pal mrenmains, suggesting
that atrial fibrillation was not chaotic and
di sorgani zed. That has been our view for over
a century.

But neither of these two nodels
explains what we see in daily «clinica
practi ce, ECG recordings, EP recordings,
I ntracardiac electrograns, and other options
suggest that Lewis nodel of inpure flutter
t hat suggested that AF was nade up of flutters
in organization had fallen into disfavor.
This is a typical recording fromthe pul nonary
vein showing that focal activity, suggesting
that atrial fibrillation started on the |eft
si de.

But this what happens in clinica
practice, and | can say that just about
everybody on the panel who has seen these
patients will have seen this phenonenon that
occurred in a single day in a patient of ours.
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Here's t he start of atri al
fibrillation with what appears to be sone kind
of triggering activity. Here's a termnation

an hour and a half later wth sone appearance

of organi zati on. Fine atrial fibrillation
with no suggestion of organization. What
| ooks i ke organi zed coar se atri al

fibrillation could even be called a flutter
and anot her episode which could be a flutter
with a different norphology or a different
coarse atrial fibrillation.

You see this in practice every day,
and how do we explain this other than the
possibility that this is really a nelting
(phonetic) part of many tachycardias. So the
early logic that pervaded the ablation field
was that if arrhythogenesis of human AF is
uni form we can enpirically define the
ablation target whether it's the trigger or a
substrate. W can devise an enpirical
abl ati on procedure. W'll get a high degree
of success.

The reality is that that has not
happened. There are persisting issues. Most
clinicians know that genesis  of atri al
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fibrillation varies by presentation and
di sease state. The pul nonary vein now we know
Is not the sole origin of even the invariable
source in a given patient of atri al
fibrillation, and the success rates for |eft
atrial ablation have been declining wth
i ncreasi ng surveill ance.

In this process inportant |essons
from the operating room have been forgotten.
This is work from James Cox and his group and
Rick Schuesler when he published this data
showed that when you could nmap both atria and
the open <chest, you could show organized
activity in the right atrium and when Ji m Cox
stopped operating on the right atrium and his
| esion set, his success rate declined and he
reintroduced the right atriuminto his |esion
set .

You need to do on Iline signal
analysis of both atria with a high density
system and you need to be able to do bi-
atrial mapping to understand the full spectrum
of atrial fibrillation. So bi-atrial and
regional mapping is needed and should be
f easi bl e.
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We know that the surface ECG never
reflects the intracardiac arrhythmas. W now
bel i eve t hat mul ti-focal and bi-atrial
triggers are present in both atria, and there
Is organized atrial activation in atrial
fibrillation beyond doubt.

So we have conbined the use of a
bi -atri al cat heter array wth a three-
di rensi onal mapping system «clearly an off-
| abel kind of conbination to try and get at
the issue of mapping in the cath lab what Jim
Cox did in his operating room and what we
succeed in doing is that we truly get
si mul taneous beat-to-beat recording. d obal
mapping is possible in a beat-to-beat basis.
W can see this in three dinensional
propagati on, and we can see both atria to know
what we are doing is actually what is actually
happening in real tine.

And as we do that, we have taken
down existing concepts. Here's the patient
with mtral valve replacenent for mtral valve
di sease who had persistent AF follow ng that.
You would expect the disease in the left
atrium This patient's persistent AF cane
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from the right atrium from a right atrial
tachycardi a, which was ablated and the patient
was free from atrial fibrillation for many
years.

So the novel insights we have from
this mappi ng approach is both atria are always
involved in atrial fibrillation. There is a
bi-atrial and nulti-focal origin of triggers
and organized tachycardi as. There is bi-
atri al i nvol venent I's par oxysnal and
persi stent AF.

Structural hard disease nmagnifies
the bi-atrial origins of the arrhythm a.
Right atrial tachycardias often surpass |eft
atrial tachycardias in structural hard di sease
and persistent AF.

And persistent AF is the only
condition in which sinultaneous right and |eft
atrial tachycardias can exist at the sanme tine
In the sane patient at the sane point in tine.

And here is the problemthat occurs
with trigger ablation as it's being practiced.

This is the w dest, nost w dely used approach
for treating ablation, and Iook at the
pr obl em multiple triggers, one breaking in
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fromthe left atrium one at the top of the
right atrium one at the bottom of the right
atrium This was a five-mnute span in this
patient. It is clearly obvious why our
results don't match up with our expectations.

Anot her patient in the course of a
study over a 30 mnute period of time. Three
distinct right atrial triggers, two distinct
| ef t atri al triggers. Cearly, trigger
ablation is not going to solve the problem of
atrial fibrillation.

Organi zation in tachycardi as. Ve
see organi zed tachycardias in drug refractory
atrial fibrillation, such as this woman who
had an organized right atrial rotor, and the
proof of the pudding here was that this
organized rotor could be termnated wth
paci ng, anti-tachycardi a paci ng by an
i npl anted device, and atrial fibrillation
t er m nat ed.

You can have these rotors in just
|l ocal regions of an atrium and here is a
reentry circuit in the interatrial septum in
this patient's refractory AF.

But AF evolution typically involves
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in a patient a cascade of these rotors or
tachycardias starting on the left side, noving
over to the right side in the course of a few
mnutes, in fact, in a given patient wth
atrial fib.

In fact, in the nore advanced forns
of atrial fibrillation you can have sem -
I ndependent tachycardias running in the right
atrium and the left atrium So it is clearly
obvi ous the solution cannot be unil ateral.

Organi zed tachycardi as we concl uded
in this paper have multiple wunilateral bi-
atrial locations in human AF, and patients
with heart disease and persistent AF have nore
extensive distribution of these conditions,
and here is just a tabulation of the data in
t hat paper by showing a nulti-focal origin and
mul ti pl e sources.

Now, if you look at the rotors, the
rotors are comon in the right atrium and
here is a shaded oval here show ng the right
atrial contribution to atrial fibrillation in
patients with and wi thout heart disease. The
group in yellow is wthout heart disease.
Here's the group in blue, is wth heart
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di sease.

And you can see that mltiple

rotors are the rule rather than the exception.

So the nechanisns of atrial fibrillation have
changed in man. W have noved beyond goats
and dogs to what we see in human bei ngs, which
are what Jim Cox saw in the operating room
multiple potential rotors wth fibratory
conduction in different parts of the two atria
occurring sinultaneously.

How does it change our thinking of
how we treat these patients? W' ve now
concluded that trigger ablation is unlikely to
be effective. It's the nost popul ar techni que
in the United States. Since AF structural
heart disease is the vast group of the
mllions of patients with atrial fibrillation,
these are the people who have bi-atrial
di sease, bi-atrial genesis, and they need bi-
atrial interventions, and therefore, right
atrial ablation is increasingly necessary for
a conpl ete abl ative procedure.

The classic analogy | give is the
patients wth advanced multi-vessel coronary
di sease where you dilate one artery and think
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that you have a change at an effective cure of
angi na.

So what are the options in bi-
atrial therapy? Anti-arrhythmc drugs which
work on both atria? Bi-atrial ablation as
practiced in the operating room by Cox or by
cat heter approaches, or a unilateral right or
| ef t atri al fibrillation where vyou add
sonmething on to take care of the other atrium
whet her it's a drug or a device or both.

And, therefore, the debate is no
| onger trigger versus substrate. This is no
| onger germane to the discussion. What we
already know is that even in the early forns
of paroxysmal AF, bi-atrial treatnment is
needed, and you have the choice of hybrid
t herapy, as was practiced in this trial, anti-
arrhythm c drugs with abl ation and/or pacing.

Thi s observati ons has been
confirmed by clinical experience. Here is
work from the Bordeau group. Wen they | ooked
at the sites of failures after the AF abl ation
and where they went, they went to the right
atrial septum to the Ilower part of the
Triangle of Carr (phonetic), the isthnus, the
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superior vena cava and sites in the right
atrium to get sone of their failures, a
substanti al proportion.

It then ran another study, which is
shown here, where they ablated sites in the
left atrium the septum and the right atrium
and what they found was organized atrial
fibrillation, Wen they ablated it at these
sites it stopped, and that was the validation
of the belief that there are multiple rotors,
but this result conmes at a price, and it's
important for the patient to know what that
price is. It's inportant for the patient in
this country to know what their options are,
and their options when they choose bi-atrial
ablation is a staged procedure, sonetines
multiple procedures, rarely one procedure.
These are long, demanding, and I wll show you
data on efficacy and safety.

The conplications and w despread
practice differ greatly. In fact, nost
peopl e's experience may differ from what is
reported in the literature, and in fact, in ny
journal when we published a survey of U S
physi cians, the survey, which was nuch nore
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realistic of what was the efficacy and safety
of this procedure has now been validated by
published literature sonme years |ater.

Effi cacy may not be as high as was
originally hoped.

Wrk from Tai wan. | sol ated right
atrial onset of atrial fibrillation being
treated with short Ilines of right atrial
abl ati on and el i mnation of atrial
fibrillation in a large group of patients.
These are potential candidates for right
atrial ablation al one.

Even if you look at the left atrial
random zed trial, the first one that was ever
publ i shed out of Mlan, Italy, it was a right
atrial linear lesion done right here in that
trial. And despite that, they found a 60
percent efficacy rate, a 40 percent recurrence
rate at one year, and a nuch poorer rate for
drug therapy.

So what's the nessage? W need
ablation for treating our patients because
during the fourth and the fifth anti-
arrhythmc drug trial with today's drugs is
not the place to go. W know that.
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But realistically we get a nodest
benefit with that ablative procedure, and we
need nore choices. W need to be able to do
nore vessels in that coronary tree than just
one.

So what did this study not do? Wy
did they get a 40 percent recurrence rate?
The lesion set took care of these findings
These are the rotors that it did attack, but
it forgot about the rotors in the right atrium
that are the very subject of the Cardina
st udy. Forty-four percent of our patients
have this rotor; seven percent have foca
tachycardia. That's where the recurrences can

cone from W need a tool to be able to dea

with that.

Here are recordings from right
atri al conpartnental i zation wher e your
technol ogy shows that | i near block is
concl usi vel y achi eved. The

conpartnentalization of the right atrium is
achi eved by these kinds of approaches, and you
can test that as you can see here in a three
di rensi onal map, and you can see that there is
a bl ock along the Iine.
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This patient was done |ast week in
our laboratory, and you can see the second
reference stays in the posterior conpartnent.

W have done what Jimmy Cox did in the
operating roomw t hout opening the chest.

There were pot enti al concer ns
rai sed about the approach with the catheter.
Well, ablation orientation was the concern in
French Legi on death. In fact, this is not a

problemin the atrium The atriumis only two

to three mllineters thick. | don't want a
seven mllinmeter |esion. | don't want a coo
cat heter. | only get into trouble when | do
t hat .

There's vari abl e t opogr aphy.
Transnurality of an atrial Jlesion is an

optimstic thought. The only person who gets
a transnurable lesion is the surgeon with the
kni fe. No lesion today has conplete I|inear
bl ock and conplete transnurality, and that is
nore than adequately attested when these
patients who have had catheter ablation go to
the operating room and the surgeon shows us
phot ographs of how we junped around the atrium
and m ssed | arge chunks of tissue.
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So this is a fignent of people's
i magi nation, the catheter ablation approach.
Wat we do is produce conduction block and
make it hard for the tachycardia to continue.

The right atrium is a bi-standard
in atrial fibrillation. This was the thought
process when this application was probably
reviewed sone years ago. Not hing can be
further fromthe truth, and it is refuted by
human AF mappi ng and abl ati on.

And here's an exanpl e of conduction
block with the Cardinma catheter system wth
right atrial mapping showi ng exactly the sane
finding I showed you in real tine.

Now, what does that nean? It neans
real different procedures for patients. This
Is a procedure on a 50 year old woman who had
been avoiding ablation for ten years. She was
a classic candidate for pul mronary vein
abl ati on.

Wien we mapped this patient, we
found there was nothing in any pul nonary vein.

There were four rotors in the right atrium
and one rotor in the top of the left atrial
septum W did what we call a tailored
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ablation in this patient, conpartnentalized
the right atrium ablated the site in the |eft
atrium  We never touched the pul nonary vein,
and the patient has done well ever since.

Wat do these alternatives in
treatnent offer? This is the hybrid approach
that we have used in persistent and permanent
AF, far sicker patients than patients in the
Cardi ma study. These people all get devices.
There's no question when they're in AF and
when they're not in AF Ei ghty percent of
these patients after hybrid treatnent are no
| onger in persistent, permanent AF and nost
have very brief runs of atrial tachycardi a.

Thi s transl ates into a r eal
reduction in AF hospitalizations by 70 percent
and cardi oversion (phonetic) hospitalizations
as well. This data has just been published,
and it shows that there's inproved rhythm
control and fewer hospitalization when we have
nore tools.

That data conpares quite favorably
with the kind of data that's used as a
st andar d. The, for exanple, linear left
atrial fibrillation as reported from M/ an,
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except that this data which has been published
and we have done over 300 patients over ten
years wth this kind of approach at our
center, is validated by device data |ogs, not
by intermttent ECGs, not by clinic visits.
This is by real device data | ogs. W  know
they are in sinus rhythmall the tine. W're
out at five years at beyond 80 percent.

So the point being that when we
have nore tools, we can do better things for
our patients, and we have actually started
based on this a Euro-Anmerican trial |ooking at
a conbination of this right atrial Mze wth
pacing as an alternative to pulnonary vein
isolation, and the first patient in that study
was just done ten days ago in Rone.

What this result in is a single
state abbreviated procedure, inproved safety,
wi dely applicable in patients. It's a nmuch
easi er procedure to do.

So let nme conclude by saying that
we have learned that right atrial ablation is
clinically relevant to AF ablation and is
achieved by the system under review Re-
entrant rotors initiate and nmaintain AF. They
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require substrate abl ation. The abl ation of
the right atrial substrate is essential for a
conpl ete abl ative strategy.

Right atrial |inear ablation of the
right atrial electrogramdimnution is clearly
associated wth conduction block on 3D
mappi ng, and this system under review today,
that Revelation NavAblative Systens produce
right atrial conpartnental i zation qui cker.
This shortened procedure times. | can reduce
the long and arduous procedure of catheter
abl ati on.

As a training program director, |
know that t he span of life of an
i nterventional electrophysiologist in that |ab
doing that procedure is limted by the denmand

of these procedures, the radiation exported to

the patient, as well as the physician. Ve
have to nake this procedure easier. V¢ have
to nmake it safer. VW have to nmake it

available in the general EP Ilab, and al
surveys show that both physicians and patients
shy away fromdoing this on a | arge scale.

So finally, who is a candidate for
right atrial Maze ablation? Patients who need
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a bi-atrial procedure, which is where we are
goi ng. That's the vast nmgjority of catheter
ablation that wll be done in the future.

If you have a recurrence after a
|l eft atrial ablation, you need to be able to
do the right side. You need a tool that's
approved in this country.

Patients wth a preference for
hybrid therapy incorporating a Maze, drugs are
pacing. Let me tell you that | have patients
who walk into ny office having been turned
down for rhythmcontrol or offered left atrial
abl ation, physicians, dentists, nurses who
have reviewed their literature, and when |
talked with them about hybrid therapy, | can
tell you that there's at least two or three
people a year who say, "Wy was | never told
that this was an option?"

The inhibition of technol ogy growh
and availability of procedures is part of that
probl em

And finally, patients with
docunmented right atrial onset of atrial
fibrillation, So let nme say to you that
hopefully the data today wll show you that
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there's patient benefit. There is patient
safety, and we give our patients another
option that will help themin the devel opnent
of abl ation.

Thank you much for your attention.

CHAI RPERSON RANBEY: Just a note
now that you have 60 m nutes remaining. "1
| et you know when you're at 30 and ten.

DR KOCHERI L: Good nor ni ng,
everyone. | am Dave Kocheril. [|I'm a cardiac
el ect rophysi ol ogi st at the University of
[11inois. I served as the principal
I nvestigator for the Phase 3 clinical study.
| am paid for nmy time and expenses, and it is
ny honor to present the Phase 3 clinical study
and results to you.

|"ve been involved wth catheter
ablation since 1990. | started work on
ablating atrial fibrillation in May of 1998.
It started with a single center study where |
devel oped a protocol where we delivered map
guides linear lesions in the right atrium

This is a quick summary of that
study. The lesions were created during atrial
fibrillation, and l|esions were delivered to
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organize the rhythm either to the point of
sinus rhythm of adequate conpartnentalization

| was ale to achieve long term success in 79
percent of the patients at an average foll ow
up of 19 nont hs.

Now, wth these results show ng
benefit to ny patients, | then joined the
Cardima investigators in the multi-center
trial of the Revelation Tx M crocatheter and
the idea here was to look at right atrial
linear lesions in a nulti-center study to see
t he i npact on patients.

The study design followed the 1998
panel recomendations, and these consisted of
doing a single arm nonrandom zed study where
the patients serve as their own control
There was a requirenent to have failed two
anti-arrhythmc drugs or to have failed
ami odar one.

The baseline episode count was
coomended to be two episodes over three
nont hs. In the Cardima study the requirenent
was three episodes in one nonth. Long term
success could be neasured by a 50 to 75
per cent reduction in the frequency of
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synptomati c atri al fibrillation epi sodes
coupled with a six nonth eval uation of therapy
ef fecti veness. Safety would be assessed on
the basis of the incidence of maj or

conplications, and in this patient popul ation,

the quality of Ilife was determined to be
| mportant.

Qur primary st udy out cones
consi sted of f requency of spont aneous

synptomati ¢ episodes of atrial fibrillation
experienced by the patient. The incidence of
adverse events and the secondary outcones
include the quality of life neasured by two
i nstrunents. The SF-36 is something everyone
is famliar with, the standard of qualify of
life instrument, and we also used the atrial
fibrillation severity scale which 1is an
instrunent specific to atrial fibrillation.

Success was defined as a reduction
in the nunber of synptomatic AF episodes at
si X nonths conpared to baseline. W required
a reduction of 50 percent or nore for subjects
with at least five episodes at baseline, a
reduction of 75 percent or nore for subjects
with three or four episodes at baseline.
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On the secondary endpoints, we were
| ooking for a change of ten points or nore in
t he subscal es of the SF-36 and the AFSS at six
nont hs conpared to baseline.

The inclusion criteria were that
the patients needed to have three or nore
synptomatic AF episodes in the 30 days of
monitoring prior to a procedure. They had to
be refractory to two or nore anti-arrhythmc
drugs or to ammi odar one.

The protocol called for absence of
significant structural heart disease and a
left atrial size less than or equal to five
centineters, and also called for absence of
echocardi ographic evidence of interatrial
t hronbus, patent frame in a valley (phonetic)
and/or atrial septal defect.

This was the study schena. There
were 14 study sites, screening 178 patients.
After infornmed consent there was a 30-day
period of baseline nonitoring. If they had
three or four synptomatic AF episodes, then
they went on to have a trans-esophagea
echocar di ogram If there was no thronbus
present, then they were eligible for radio
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frequency abl ati on. Eval uations were done
pre-di scharge and followup evaluations at
one, three, six, 12 and 24 nonths, and as |']|
show you, there were 84 patients in the
ef fectiveness cohort.

The assessment s wer e st andar d
hi story and physical 12-1ead EKG at baseline,
one, three, six, 12 nonths post ablation.
There was a trans-esophageal echocardi ogram at
baseline. Echo and stress tests were done at
basel i ne and three nont hs.

Cardiac event nonitors were given
to the patients, and they were instructed to
transmt weekly and with synptons, and this
was required at baseline, at one, three, and
six nmonths tine periods.

Quality of life questionnaires were
adm ni stered at Dbaseline, t hr ee, and si X
nonths, and there was a tel ephone interview at
24 nont hs.

This is the subject flow chart. As
I nment i oned, 178 patients were screened.
Ni neteen were w thdrawn because they failed
monitoring or the patients withdrew prior to
ablation. There were 61 screen failures, and
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many of these were due to insufficient
epi sodes of atrial fibrillation at baseline.

There were ot hers t hat wer e
excl uded because of insufficient followup or
because the patients w thdrew

The abl ation procedure cohort was
93 patients. There were 88 who conpleted six
nonths of followup. W had part of our study
design an independent cardiologist review ng
epi sodes at baseline, and that cardiol ogi st
determned that four nore patients did not
meet t he entry criteria from having
I nsufficient episodes. So they were also
excluded, and that left 84 patients as our
ef fectiveness cohort.

These are t he basel i ne
characteristics of our patients. The average
age was 58, 74 percent nmale. Inportantly, the
average nunber of synptomatic episodes at the
30-day baseline was 9.7, and that's inportant
because this is a different patient popul ation
than that studied in the affirm and other
trials wher e t he frequency of atrial
fibrillation episode was nmuch | ower.

The synptom characteristics, 88
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percent had palpitations; 58 percent had
fatigue; 36 percent had |ight headedness.

The other inportant part of our
study was that the average nunber of anti-
arrhythmc drugs that the patient was
refractory to was 2.09. So this was not a
group of patients who are early in atrial
fibrillation. You already know that they have
had five years of atrial fibrillation on
average, and they were typically failing three
anti-arrhythmc drugs by the time they got
into the study.

The abl ati on procedure consisted of
delivering linear lesions in the right atrium
You have already heard nention of the Cox-
Maze procedure, which was a cut and sew
procedure where atrial tissue was sliced and
then sewn together to create lines of
conduction block, and the initial scheme for
the Cardima procedure was to replicate the
right side, the right atrial portion of that.

So what we did was deliver linear
| esions using the Revelation Tx in posterior
and lateral and septal |ocations. Al of
these lateral and septal |esions are created
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with the Revelation Tx Mcrocatheter. DAQ
pr ocedur al endpoi nt was an appropriate
published endpoint or reduction in post
abl ation anplitude relative to pre-ablation.
I"'m going to show you a quick
vi deo. Some of our investigators felt
conpelled to show this conduction block wth
noncont act nmappi ng. This is the insight
system There's a lesion here, and you see
t he waves propagate around that |esion w thout

actually crossing it.

The next pi cture S after
delivering two linear lesions, and this is
done with the Revelation Tx. So you see the

posterior l|ateral l|esion, the septal |esion.
The electrical inpulses travel in the corridor
and then is able to break out into the rest of
the atrium wthout crossing either of those
| i near | esi ons.

This is another view of the sane
thing. So once again, here's the two |esions
and you see the electrical activation proceeds
between the two lesions wthout actually
crossing them

So what that shows is that the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

51

techni que that we enpl oyed did produce conduct
bl ock, and you can see in a noncontact mappi ng
setting that it did work.

Qur acute procedural endpoint for
the study was adequate tissue ablation was
indicated by a reduction in the direction by
50 percent in the post ablation anplitude
under t he recor di ng el ect r ode. Al so
acceptable were an obvious wdening of the
signal and split potentials where you started
out with the signal with a single potenti al
also indicating that the tissue under the
el ectrode had been abl at ed.

Ther e was a flutter l'i ne
i ncorporated in the procedure. Atrial flutter
can coexi st with atri al fibrillation
Patients who had not undergone prior isthmnus
ablation received an ablation line at the
cavotricuspid i sthnmus (phonetic).

The thinking here was not that we
were treating atrial flutter, but that 1in
early work, such as the sem nal work of John
Schwart z and even from the surgi ca
literature, what we had known is that after an
atrial fibrillation ablation, patients can
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conme back with atrial flutter. There is the
potential that the linear lesion and the
posterior lateral segnment could set up the
substrate for atrial flutter. So for a nunber
of reasons, the investigators felt that a
flutter Iine was inportant.

The idea here was the prevent
pot ent i al flutter, not to treat atri al
fibrillation.

In the protocol, the investigator
should attenpt flutter ablation first with the
Revel ation Tx and second with the NavAbl ator.

Now, there's a practical reality here, that
the Revelation Tx was not created to address
the i sthnus. The isthmus is a conplicated
structure anatomcally wth ridges and all,
and many investigators felt that they could
get at the flutter isthnus better with the
hot-ti pped catheter, and that's why the
NavAbl ator was devel oped. There were no
approved catheters at the tinme for doing a
flutter Iine.

If neither device created bi-
directional ly conducti on bl ock, t he
I nvestigators wer e to use st andar d
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Institutional procedures to conplete the line
because at that point doing a flutter line for
treating atrial flutter had becone a standard

procedure, even w thout an approved catheter.

And I'll just point out that bi-
directional isthmus block was not a study
endpoi nt .

These are the endpoint results.
Forty-eight of 84 patients -- I'msorry -- 49

of 84 patients, or 58 percent, achieved a
target |evel decrease in synptomatic episodes
of atrial fibrillation. The nmean per subject,
six nmonth reduction in synptomati c AF epi sodes
was 62.3 percent, with a highly significant P
val ue.

The average synptomatic AF epi sodes
at three and six nmonths were at 3.7 and 3.4,
respectively, down fromthe 9.7 that | showed
you at basel i ne.

This is the graphic representation
of that data. So 9.7 episodes per nonth at
basel i ne, going down to 3.7 and 3. 4.

Not only is this statistically
significant, but | can tell you as a clinician
that this i1s huge because aside from the
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stroke risk in these patients, the major issue
i's synpt ons with par oxysnal atrial
fibrillation. That's what takes a toll on
their quality of life, and seeing this kind of
result is very neani ngful.

So here is a six nonth sunmary.
The nean percent reduction was 62.3 percent.
A target |evel reduction was achieved in 49 of
84, or 58 percent, of the patients. There was
sonme episode reduction in 66 of 84, or 78
percent, of the patients. Interestingly, a
100 percent reduction was achieved in 29 of
84, or 34.5 percent of the patients.

Now, if you think about this, these
are patients who are highly synptomatic at
baseline reporting no episodes at the six
nont h fol | ow up peri od, and this was
acconplished with a low risk, right atrial
procedure, and you'll hear nmore in our
presentations about that, but as a clinician,
once again, | think this is very inpressive
that we're able to offer this kind of benefit
with a | ow risk procedure.

There was no reduction or an
I ncrease in 11 of 84, or 13 percent.
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This is looking at quality of life.

You're all famliar wth the SF-36. So

what's shown here is the population nean in

bl ue. The baseline of our patients is shown

in yellow, and the six nonth followup is
shown in orange.

So even from the back of the room
you can see that the AF patients aren't as
good as the population nean in quality of
life. That's known. That has been shown by
mul tiple studies. What's really encouraging
Is that there is general inprovenment in the
quality of life by SF36 in all of these
domai ns except for general health. CGener al
health is a nore conplex neasure, and it
I ncor porates other illnesses.

But you <can see that physical
function inproved, role physical. Bodily pain
i nproved, vitality, social function, role
enotional, and nental health, and they're all
statistically significant.

This correlates well with the AFSS,
which is a different quality  of life
instrunent, and here we see an inprovenent in
epi sode frequency, episode duration, episode
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severity and the total score, and again, all
of these are highly statistically significant.
This was |ooking at specific
synptons. Wth those inprovenents in quality
of life, you would expect a nice decrenent in
these synptons, and that's exactly what we
saw. So here is baseline in blue, three
months in yellow, and six nonths in orange.
this 1is palpitations. There's a steady
decrenment in palpitations as you go out from
baseline to six nonths. Chest pain inproves.
Shor t ness of br eat h I mpr oves, l'i ght
headedness, and fatigue and weakness, and
these are all typical synptons of atria
fibrillation.

So at six nonths we've already seen

that synptons inproved overall. Pal pi tations
decreased 53 percent. Fati gue decreased 54
percent . Light headedness decreased 62

percent, and all of the EPs in the room wl|
appreciate that these are very significant for
a hi ghl y synptomati c group of atrial
fibrillation.

W also had long term followup
built into the study. So at 12 nonths 26 of
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64 patients, or 43 percent, reported no
synptonmati ¢ episodes of A Fib. since their
| ast study visit. So this first speaks to the
durability of the result, and it's probably
I ndicative of positive HRA nodeling that
occurs from adequate suppression of atrial
fibrillation over tine.

Let's ook at safety results. Six
adverse events were either possi bly or
probably related to the study device. Four of
these were categorized as mld. One was
actually a reaction to sotalol. There was one
epi sode of sinoatrial block caused by the
ablating catheter. There were no injuries to
the phrenic nerve, no strokes, no deaths, and
no esophageal fi stul as.

The conplete |list of adverse events
is readily available to you, but what we're
generally interested in is the serious adverse
events. There were five serious adverse
events in four subjects. So the rate was five
events in 95 procedures or five percent. Only
one of these was considered to be device
rel at ed.

Specifically, these events were two
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fenoral AV fistulas, one sinoatrial block that
|  mentioned. This was treated wth a
pacenaker . There was one pneunobnia, one
cardi ac tanponade that was addressed quickly
w th no sequel ae. Only one patient was |eft
with a permanent sequela, and that's the
patient here with the pacenaker.

Now, all of you who follow the PV
literature know that this safety profile is
better, in general, than what we see wth
pul ronary vein isolation procedures, and as
Dr. Saksena nentioned before, one of the
I ssues there is that there isn't a good tool

out there for doing a radical procedure as

yet .

I'm going to cone back to this
before cl osing. This is, once again, the
synptomatic benefit, episodes at baseline

versus three nonths versus six nonths, and |
think this is a very significant benefit to
patients, and as a clinician, | appreciate not
getting phone calls about synptons, and so,
again, it for managing patients is a very
I mportant effect.

So in conclusion, there was a
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significant reduction in synptomatic atrial

fibrillation events. This was correlated wth

a significant nmeani ngf ul I mpr ovenent in
quality of Ilife. W have seen an excellent
safety profile. | think there is sufficient

data to draw these concl usions, and the
benefits outwei gh the risks.

So in summary, the Revelation Tx
M crocatheter Ablation System is safe and
effective for the treatnment of patients wth
drug refractory synptomati c atrial
fibrillation, paroxysmal atrial fibrillation,
and | hope the panel votes to allow this tool
to be placed into the armanentarium of the
el ectrophysi ol ogists to treat patients.

Thank you very nuch.

DR CHER Menbers of the panel,
good nor ni ng. M/ nane is Daniel Cher. I'm a
physician and part of the nedical device
I ndustry since 1997. I'm currently Vice
President of dinical and Regulatory Affairs
at an unrel ated device conpany in California.

I'"'m here today because | was
Medical Director between 2003 and 2004 ad
Car di nma. | was the person who was primarily
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responsible for the submssion of the PMNA
anendnment submtted to FDA in January 2004.
In that anmendnent we described the results of
the study that Dr. Kocheril just described to
you.

QG her than being paid for ny tine
to be here today, | have no financial interest
i n the conpany.

My goal, ny job today is to review
with you the concerns that FDA has raised and
has sent to you in their package that you've
received regarding the clinical study. ' m
hopi ng that by the end of ny talk you wll see
the concerns that FDA has raised do not inpair
our ability to interpret the study and that
the study overall provides wus reasonable
assurance of safety and effectiveness.

So what 1'mgoing to do in the next
series of slides is go through a nunber of
| ssues that FDA has raised and give you sone
t houghts on them

The first issue is placebo effect,
and the specific question of interest here is
does the placebo effect account for the
entirety of the effectiveness that we' ve seen
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in this study. |"m hoping that you'll see
that the answer in no.

Al t hough our study was a single arm
study, it was not an uncontrolled study. Each
patient served has his own control in a before
and after design, and I rem nd everyone that a
before and after design is a valid type of
control and is accepted by internationa
standards, but not only that. The design of
the study was actually done in concert with a
1998 expert panel convened by FDA specifically
to discuss the design of AF ablation trials.

By the tinme our trial was finished,
FDA had published a guidelines docunent. This
was January 2004, just a few weeks before we
submtted our PMA anendnent. In that
gui del i nes docunent , FDA tal ks about
perform ng random zed trials, but at the sane
time in their discussion of control groups,
they note that patients as their own controls
may be a valid type of design for these
st udi es.

| thought it would be interesting
to take a look at other prenarket approval
applications for devices used for cardiac
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abl ati on. There have been a total of 19
devices, 19 PMAs -- |I'm sorry -- that have
been approved. O these, only one of themdid
a randomzed trial against nedical therapy.
So this tells you that a random zed trial for
abl ation catheters is not required.

Moreover, this one trial was in a
catheter used for a ventricular tachycardia
not for atrial fibrillation.

Let's get a little bit nor e
specific wth respect to placebo effect.
Let's try to answer the foll ow ng questions.

Wat is the natural history of
paroxysnal atrial fibrillation?

Does it spontaneously go away or

does it stay with the patient?

The second question is: what is
the short term wvariation in synptonmatic
epi sodes? Because, after all, that's what

we're looking at in our clinical trial.

A third concern that FDA has raised
is  whether atri al fibrillation episodes
cluster, and I'm going to show you that while
they may, it does not make any difference.

And finally, IS t here a
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participation effect?

Let's take a look first at the
nat ur al hi story of par oxysnal atrial
fibrillation. Qoviously this is a very |arge
subj ect, inpossible to summarize in one slide,
but okay. Here it is, a summary in one slide.

This is a study of 63 subjects with
paroxysmal atrial fibrillation very simlar to
the patients that we did in our study. Al of
these patients underwent EVNO (phonetic)
abl ation, plus placenent of a dual chanber of
pacenaker .

O these patients when they were
followed forward in time, you can see that by
three years 56 percent of them had devel oped
permanent atrial fibrillation. What this
slide is trying to tell wus is that this
di sease is not one that spontaneously remts,
but rather one that progresses.

Anot her very interesting question
Is what is the short term variation in AF
epi sodes. There was a very interesting study
published this year that 1'd |ike to go
through with you briefly. This was a study of
250 patients with par oxysnal atri al
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fibrillation who got a special type of
pacemaker that could actually record epi sodes.

The patients were observed for four
months with anti-tachycardia pacing off, and
they were on a stable anti-arrhythmc drug
regi nen. The study authors decided to divide
the four nmonth study period into two periods,
the first two nonth period and the second two
nonth period, and then they |ooked at atrial
tachycardia recurrences during those two
peri ods.

As you can see here, the sane
proportion of patients experi enced a
recurrence during the first two nonth period
and the second two nonth period. This tells
us that a paroxysnmal atrial fibrillation is
not sonething that spontaneously remts.

This is a little bit hard to see,
but let nme describe what this shows. On the
top we see the results of the Botto study, the
one | just described. They |ooked at the
di fference in nunber of epi sodes for
i ndi vidual patients from the first period to
the second period. |f the nunber of episodes
got better, they were on the inprovenent side.
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This is the percentage of inprovenent, and
here's a histogram of the percentage of
| mpr ovenent .

I f you had nore episodes, then you
were on this side of the graph, and if you had
the sanme nunber of episodes or zero episodes
during both periods, you were here right in
the mddle.

Wll, if you ook here, there is a
perfect balance kind of as we expect of the
change in the nunber of AF episodes. Down
here |1've plotted the Cardinma results along
the sane lines wth the sane X axis, and you
can see that our results very strongly
i ndi cate an observed inprovenent, primarily an
i mprovenent, and a very snmall nunber of
patients who worsen.

| would argue to you that this
study up here serves as a type of historical
control for our study in that it gives us good
information as to the natural history of what
happens to these patients.

Let's take a look at clustering.
As you may have read, AFD has expressed sone
concern about whether AF episodes cluster and
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whet her t hat coul d I npact our st udy.
Gobvi ously, another large topic that I won't be
able to cover conpletely. Let ne just
summari ze by saying that there have been a few
studies that have looked at patients wth
various nethods and have found sone degree of
cl ustering. The clustering has occurred over
the time period of hours and days, but not
mont hs.

And as | showed you previously, if
we J|look on a nonth-to-nonth basis, the
frequency of atrial fibrillation is relatively
const ant .

There was one nore study done
earlier with transtel ephonic nonitoring that
actually showed interinterval event tines that
wer e consi st ent with an exponenti al
distribution, which is a very fancy way of
saying that they were randomy distributed and
not cl ustered.

Finally, of concern, sonet hi ng
called a participation effect, that is, the
patient received a novel therapy for his or
her disease, and they report better outcones
just sinply having received what he thinks is
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sonet hi ng new.

There's an interesting study that
FDA pointed to our attention, a study by
Cerstenfeld in which patients underwent |eft
atrial catheter ablation, and there were three
types of patients in the study. There were
sonme who after ablation had no AF recurrences.

Wen they neasured quality of I|ife changes,
t hey observed | arge changes.

They had sone patients -- and |
think this is inmportant for us to consider --
who had AF recurrence, but those patients
still felt better, and when they reported
quality of life, I ndeed, they reported
noder at e changes.

Finally, there was a group that
underwent mapping only, and this group had no
| mpr ovenent . If there were a placebo effect,
we mght have expected sone inprovenent from
this group, but in fact, the article itself
says that what they're observing is not a
pl acebo effect.

I'd like to talk a little bit nore
about the participation effect. | think there
are sone aspects of the study design and

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

68

anal ysis that strongly speak against a
participation effect.

First, episodes were confirmed by a
transtel ephonic nonitoring and they were also
confirmed by an independent cardi ol ogist. O
interest to wus, about 75 percent of all
synptonmati ¢ episodes turned out to be atrial
fibrillation when | ooked at by the independent
cardiologist, and this was both at baseline
and at follow up. You would think that if
sone of this were due to placebo that that
proportion would vary systematically, but it
did not.

As you know, the threshold that we
used to call a patient a success was high.
You had to have a 50 percent or in sone cases
75 percent inprovenent in episode frequency.
The pl acebo effect is unlikely, in ny opinion,
to last six nmonths or be of the |argest anount
at six nonths, and | think that speaks agai nst
t he pl acebo effect.

The changes in episode counts that
we observe wer e correl ated with t he
| nprovenents that we observed in quality of
life. | don't think this would be expected if
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It were placebo effect, but again, | refer to
Table 62 of the PVA that we submtted.

Finally, and I mportantly, our
procedure is based on a known, effective,
surgi cal pr ocedur e cal |l ed t he Cox- Maze
procedure in which the atriumis cut and then
resewn. The goal of our ablation procedure is
to mmc that procedure in the right atrium

Let's turn next to the next
subj ect . FDA has raised sonme concern about
transtel ephonic nonitoring conpliance and
whether it inpacts the study results. | d
| i ke to discuss that.

Just as a rem nder, the patients in
our study were told to record and transmt
epi sodes when they had synptons and also
weekly i ndependent of synptons, and that
weekl y nmaneuver was nmeant to enhance
conpliance, but itself was not a study
out corre.

All of the transmssions as you
know were verified by an i ndependent
cardiologist, and in terns of effectiveness,
we only counted those transm ssions that
showed atrial fibrillation.
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So the big question is: wer e
patient conpliant with TTMtransm ssi ons?

The data that we have presented
show that 88 percent of patients transmtted
three or nore rhythm strips during the sixth
nonth of follow up. this is a picture of a
patient population that's with the program and
not out of control.

O interest, of those patients who
had no synptomatic episodes at three nonths,
93 percent of themtransmtted at |east three
TTMs during that period. So this is a picture
actually of a patient population that's highly
conpl i ant .

It turns out that nonconpliance
occurred nostly in those patients who were
already study failures, and I'll show that to
you in the next few slides.

This slide shows the proportion of
patients who were reporting strip -- who were
doing TTM transmssions at various followup
times. At nonth six, 88 percent of patients
had three or nore; 77 percent had four or nore
transmssions in total.

The real question is whether the
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transmssion frequency affects the success
rate. So what we did here was take a | ook at
the total nunber of transmssions, and we
divided it into those patients with two or
fewer transm ssions at six nonths versus three
or nore, and as you can see here, those
patients who had fewer transm ssion were not
nore likely to be successes. In fact, they
were nore likely to be failures.

The overall result that we reported
may actually, therefore, be sonmewhat of an

under esti nat e.

Now, in this slide, |I'm |ooking at
the total nunber of transm ssions. It's al so
of I nt er est to | ook at j ust t hose

transmssions having to do wth weekly
asynptomati c transm ssi ons.

So here we divide it into patients
with t wo or f ener of t hose weekl y
transmssions; three or four nore here; four
or nore, and you can see here an even greater
difference. So those patients who are highly
conpliant with those weekly transm ssions were
also nore likely to be successes.

This is not a picture of a trial
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that has non-conplied its way into success.
Rather, this is a picture of a trial with a
good adherence to the protocol for a |arge
nunber of patients, and in those conpliant
patients, we have hi gh success rates.

Anot her concern that FDA has raised
is the difference in reporting at baseline
versus at followup. FDA has suggested that
patients m ght over report epi sodes  at
baseline, and simlarly, they mght under
report episodes during the foll ow up period.

Wll, it's obviously very difficult
to have objective data to confirm that.
However, let me remnd you of the follow ng.
First of all, patients were not aware of the
nunber of episodes needed to qualify for the
study, and that was three. So there was no
incentive for themto over report at baseline.

And as you know, even if a patient
recorded a transmssion, it was verified to be
atri al fibrillation by an I ndependent
car di ol ogi st. So we have no evidence that
patients over reported baseline episodes.

Wll, let's ask the sane thing
about six nonth foll ow up. Dd the patients
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under report epi sodes during follow up?
Primarily the question is: did patients have
decreased notivation to participate at siXx
nmont hs.

Vell, | think this is directly
contradi cted by investigator experience and by
the patient population we're working wth.
The investigators have told nme that their
patients very readily called them up when they
were treatnent failures, and that the patients
t hensel ves were highly experienced with their
di sease and highly unlikely to be notivated to
get better.

As | showed vyou before, under
reporting when it did occur was nostly in
patients who were already failures. | think
the key point here is that the degree of under
reporting and a bias in under reporting from
baseline to followup would have to be
extrenely large to produce our study's
resul ts.

CHAlI RPERSON RANSEY: You are under
30 m nut es.

DR CHER  Thank you.

Anot her concern that FDA has raised
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I s whet her episodes can occur close together,
and if so, did the patient record with the
transt el ephoni c noni tori ng mul tiple
transm ssions during one single underlying run
of atrial fibrillation, and they've proposed
that this could occur nore conmmonly at
basel i ne than at foll ow up.

| don't think that's the case. In
atrial fibrillation, episodes can occur at
random and | reviewed those data with you.
It would, therefore, not be surprising that
sone epi sodes woul d occur cl ose together.

But in our study it turns out that
the vast majority were separated by nore than
a day, and we did a sensitivity analysis which
we shared with FDA that showed that renoving
those episodes that occurred very close
together that mght represent this particular
phenonmenon here nmade no difference whatsoever
in terns of the effectiveness cal cul ation.

So in sunmmary, regar di ng
conpliance, conpliance itself with the weekly
maneuver was not a study outcone in itself. |
showed you data to suggest that we did not
non-conply our way into success, and the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

75

various biases that | just discussed there's
no evi dence to support them

Let's turn to another concern that
has been raised by FDA, which is regression to
t he nean. Regression to the nean occurs or
could occur in our study if a patient with a
| ow underlying episode frequency happened to
get enrolled because he had a bad nonth. In
subsequent nonths, that patient m ght have | ow
counts due to regression to the nean.

As you heard, the baseline nean
nunber of episodes was nine, which was very
far away from the threshold required for
enrol | nent. So a priori at first glance, we
woul dn't think that this would be a big issue.

But let's look at this in a little
bit nore detail. Wat |'ve done is sone
nodel i ng, and |'ve done sone statistica
nodeling very simlar to what Dr. Li has done
and included in his slides, and I'd like to go
over this for you.

Let's imagine a patient with an
underlying episode frequency of one episode
per nonth. |If we nodel the nunber of episodes
that actually occurred during a nonth with a
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Poi sson distribution, a standard assunption,
the patient mght experience zero, one, two,
three, et cetera. This particular patient
woul d have an eight percent chance of getting
enrolled in our study due to random vari ati on.

Let's take another Ilook at a
patient with an underlying frequency of nine
per nmonth. Cbviously, the expected nunber of
events that this patient would experience
during a baseline period would nost likely be
above the threshold, but there could also be
sone chance that the patient actual ly
experienced a |low nunber of episodes and,
therefore, m ght not have gotten enrolled. So
obviously regression to the mean can work both
ways.

Here's the actual distribution of
epi sodes per nonth that we observed in the
basel i ne peri od. You can see that there are
sonre wth a |low nunber of episodes close to
the threshold and a larger nunber with nore
epi sodes, and in fact, there were 20 patients
who had 15 or greater episodes.

Gobviously for the patients on the
right side of the graph regression to the nean
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Is going to play alnost no role, but we do
have to be concerned on those patients on the
| eft side of the graph.

So | did sone nodeling, and this
nodel ing was actually very simlar to what Dr.
Li did. | assuned that the patients in our
patient population had an underlying nonthly
AF frequency of sonmewhere between one and ten,
and | nodeled it as a uniform distribution.
The nmean nunber of episodes nodeled here is
about five and a half. It's the nean of one
to ten, which is actually less than what we
observed in our clinical study, but | thought
| should do a conservative nodel.

| assuned that episodes would be
di stributed as Poisson. | assuned that there
woul d be no effective treatnent whatsoever so
as to be able to calculate the regression to
t he nean effect.

| then chose at random from the
distribution to represent baseline and foll ow
up val ues. | calculated the percent change,
and then applied our study rules to figure out
whet her these patients would be successes or
not .

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

78

There's a lot of data here, but
let's get to the bottom |Iine. In an
unrestricted nodel where we don't have a
threshold for enrollnment, | calculated a
success rate of 18 percent. You could think
of this as the success rate that mght occur
just a random vari ati on.

If we apply the rules that we did
in our clinical trial, which is to renove
those patients with less than three episodes
at baseline, this results in renoving about a
guarter of the patients, which is, in fact,
kind of what happened in our study, and the
success rate was about 16 percent. You can
see that the difference was hardly anything at
all, and in fact, in the opposite direction.

And these results are actually very
simlar to what Dr. Li has shared with us in
his slides, and it suggests to ne or it
strongly suggests to ne that regression to the
nmean in this trial is irrelevant and does not
play a role.

Let's look at pacenaker treatnent.

Sone patients in our trial recei ved
pacemakers in followup, and the big question
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I's did pacenaker treatnent result in the tria

bei ng a success. There are three types of
pacenmaker treatnment. Again, i want to rem nd
everyone this is a huge topic and wll be

difficult to summarize very briefly, but I've
tried to summarize here why pacenakers are
placed in atrial fibrillation.

First, we have a sal vage procedure
in which a patient has avinode (phonetic)
abl ation, ablation followed by a pacenaker to
make sure that the ventricle beats enough.
This is well accepted to reduce synptons and,
in fact, was used in our sone of our study
failures, and I'll show you our data.

There are patients who have
bradycardia, and bradycardia can occur very
commonly in patients with atrial fibrillation,
a syndrone called sick sinus syndrone or
t achybrady syndrone.

What we have to ask ourselves is
whet her pacenaker placenent in this study
popul ation will reduce the frequency of
synptonmati ¢ AF epi sodes, and the answer is no,
and I'Il show you that in a nonent.

Finally, we have anti-tachycardia
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pacenakers designed to pace the patient out of
atrial fibrillation. Qoviously, this is for
getting a patient out of atrial fibrillation,
not preventing it. It's not accepted that
t hese pacenakers reduce atrial fibrillation
frequency either.

Don't accept nmy word for it. Let's
take a look at what the literature says. This
was a summary that was in the January 2004 PNVA
amendnent wherein | summarized a nunber of
trials in patients wth paroxysmal atrial
fibrillation wth bradycardia or wthout
bradycar di a. All of them provide no
convincing evidence that pacing reduces the
frequency of AF episodes relevant to our
st udy.

But again, It's not just the
literature. It's actually the American Heart
Association and the Heart Rhythm Society.
They have published a guideline on pacenaker
treatnent in atrial fibrillation. this is
hard to read. So | blew it up here.

They wite there's no consistent
data from large random zed trials to support
the use of various types of pacing. Even
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fewer data support atrial pacing in the
managenent of atrial fibrillation in patients
wi t hout bradycardia, and finally, pernmanent
pacing to prevent atrial fibrillation is not
I ndi cat ed.

So the Heart Rhythm Society does
not believe that pacenakers are relevant to

prevent atrial fibrillation episodes.

Wll, let's actually look at the
data in our clinical trial. Again, this is
the Phase 3 trial. There were a total of 16

patients who had pacenmaker placenent during
f ol | ow up. O these, ten had pacenaker
pl acenent foll owed by AV node ablation. These
were clearly failures, although in one case
pacemaker placenent occurred nore than siXx
nonths after the primary endpoint -- |I'msorry
-- more than six nonths after ablation, that
is, after the primary endpoint was assessed.
So we were able to count that patient as a
success.

Si x patients had pacenmaker
treatnent for bradycardia. O these, two had
epi sode reductions consistent wth success,
and because as | told you, pacenmakers for
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bradycardia don't prevent atrial fibrillation,
| thought it was reasonable to count these
patients as successes.

And as you heard, there was one
patient who had a pacenaker placenent as a
conplication of ablation.

So what do we conclude from all of
t his? O her pacenakers in this study were
pl aced for either treatnent failure, and these
patients were already counted as failures, or
bradycardia, in which pacenaker placenent is
not effective, and therefore, | concluded, and
| hope you agree, that pacenaker use in our
trial does not inpair our ability to interpret
the results of the study.

Let's turn next to another concern
that has been raised repeatedly by FDA
That's isthnus abl ation. As you heard from
Dr. Kocheril, the isthnus ablation is an
accepted for atrial flutter, but renenber
patients in our study did not have atrial
flutter. They had atrial fibrillation.

In our trial, it was included as a
preventive maneuver, as a prophyl actic
maneuver to prevent the occurrence of atria
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flutter. It is not a treatnent for atrial
fibrillation, and as you heard fromothers, it
has never been proven to be useful in atrial
fibrillation,

Well, as you know, at the tine the
Cardima study was developed, there was no
approved catheter for isthnmus ablation. The
conpany, therefore, developed the NavAbl ator
catheter, a catheter very simlar in design to
other <catheters, and the protocol required
that the physician use the Revelation Tx
followed by the NavAblator, followed by other
catheters if need be to treat the isthnus |ine
totry to prevent atrial flutter.

The big question we have is does
this all matter. Does it nake any difference
what soever ?

Here's a table. This table was in
our January 2004 anendnent. It showed that
roughly 30 percent of patients anot her
noni nvesti gati onal catheter was used to ablate
t he i st hnus.

Dd it matter? That's the really
bi g question of the day. Let's take a | ook.
In isthmus ablation, the physician typically
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tries to see bi-directional conduction block
as an endpoint, and so what we did was divided
the patients into those wth bi-directional
conduction block and those wthout bi -
directional block to try to ask the question
did isthnmus ablation nmake any difference
what soever.

It turns out that in those patients
in whom it was not achieved, the success rate
was actually higher. The AF success rate was
actual 'y higher.

This neans that isthnus ablation
did not inprove AF success and, in fact, was
irrelevant to AF success. Another table that
was included in the PMA anendnent but not
included here was that when we analyzed
success rates by catheter used for the
isthnus, it also did not nmake any difference.

So how do | sunmarize this? Non-
I nvestigational catheters were used. They
were used in a small proportion of patients.
They were used primarily to prevent a
condition that the patients did not have, and
there was no relationship to AF success either
in terns of which catheter was used or
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achievenment of that particular endpoint in
i sthrmus abl ati on.
Let's take a brief look at quality

of life as a secondary endpoint in our study.

Is it inportant? Well, obviously you heard
from Dr. Kocheril that quality of Ilife was
substantially inpaired in patients wth

paroxysmal atrial fibrillation, and quality of
life was deened by the 1998 panel to be a very
| mportant endpoi nt.

Quality of life, as you heard, was
nmeasured by SF-36 and atrial fibrillation
synptom scal e, a validated score used in other
trials.

Here's the nean change in SF-36
results by SF-36 subscal e. As we showed you
previously, all of them are statistically
significant and clinically inportant except
for general health.

Wth respect to change in AFSS we
also observed simlar | ar ge, clinically
i mportant inprovenents in episode frequency,
epi sode duration, and epi sode severity.

So | tried to put all of this into
perspective by |ooking through the literature
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for SF-36 inprovenent in other settings,
specifically drug therapy, RF ablation, and
the Maze surgery. Again, a very large
subject, a lot of work to put all of this
t oget her.

Here's a summary of the results.
Here's a snapshot of the results. These are
drug trials. These are changes, inprovenents
Iin FS-36 scores in the drug trials. Wat you
can see here is that the changes are all in
the single digit category. Sone of them are
even negative. These are changes from
basel i ne to foll ow up.

Most of these trials actually did
not show any difference in quality of life
between the treatnment and the control groups.

Here now are the changes in SF-36
scores in studies of ablation, and what |'ve
put here on the right 1is Cardima study
resul ts. You can see that these results are
far nore  consi stent wth the ablation
literature than they are wth the drug
literature, strongly suggesting to us that
what we've observed is real and is due to
abl ati on.
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Let's turn next to the issue of new
anti-arrhythmc  drugs. As you recall,
patients who are enrolled in our study were
refractory ot anti-arrhythmc drugs. They
were refractory on average to 2.9 drugs.

In followup in our study, there
were 49 successes, and there were sone changes
in anti-arrhythmc drug therapy. On the
whole, there were increases in three. There
was a decrease in 22, and there were new anti -
arrhythmc drugs used in 12 patients.

Vel |, obvi ousl vy, a new anti-

arrhythmc drug is a concern for confoundi ng.
Let's take a look at what those drugs were.
They were in two cases new anmni odarone and in
ot her cases flecainide, pr opaf er one, et
cetera.

W did not collect a reason for the
changes, but nobst of the changes, | believe,
were due to tolerance issues and not due to
effectiveness issues. As you know, these are
drugs with substantial side effect profiles.

Now, the big question is: if a
patient has received three anti-arrhythmc
drugs already, how likely is he to respond to
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the fourth?

Vell, there's really very little
information out there in the literature, but
as you know, the Heart Rhythm Society has
al ready recommended ablation after a single
drug failure. So let's ask the question: is
there any information out there that tells us
about the response of patients to yet another
anti-arrhythmc drug?

There's only one trial out there
It's from 1991. They | ooked at serial drug
therapy. This was done in AAD naive patients,
and even in that patient population they
showed a mninmal inprovenent. So in our
pati ent population, how much good is another
anti-arrhythmc drug going to do? Pr obabl y
not mnuch.

I'd like to turn to the issue of
anpl i tude neasurenents. In your panel pack,
you may have seen the slide from FDA that says
that anplitudes were not neasured in 100
percent of procedures. |'"m here to tell vyou
that that's incorrect.

It's inportant to renenber that
while anplitude neasurenent was used in our
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trial, it was not necessary to neasure at
every single electrode. There may be sone
cases in which the nmulti-electrode catheter is
positioned relatively high in the right
atrium and the physician may not have wanted
to ablate the superior vena cava. So in that
case, the electrode wasn't used.

The endpoints that we had proposed
using initially were the three listed here.
W eventually agreed wth FDA that an
anpl i tude decrease would be sufficient, and I
remnd everyone that an anplitude decrease is
a standard neasurenent in alnost all ablation
procedures done with RF catheters.

Here's a table from the PMA
amendnent . It's a little bit difficult to
see, but | summarize here. El ectrogram
anplitudes were neasured in 87 percent of
procedures. In 78 percent of procedures there
were before-after neasurenents. There was a
nmean 56 percent reduction in electrogram
anpl i t ude, and this was a statistically
si gni fi cant change.

This is a little bit difficult to
see, but it lists the nunber of patients by
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| esion, by electrode, by investigator, and you
can see that the nunber of neasurenents pretty
closely matches the nunber of patients that
the investigator treated. This table is
sinply to let you know that electrogram
anpl i tude neasurenent was done.

But what did the data actually
show? Here's what we're looking at. This is
the anplitude reduction by lesion, the |ateral
septal lesion by electrode, and what we have
here is the nean reduction in the log of the
anpl i t ude. W use log because log was
ultimately nore normal distribution.

Here are the T values, which you
can see are very high, and the P val ues which
you can see are very |ow Let's plot this.
They are very low in every situation.

Here's a graph of anpl i tude
reduction, and | just want to parenthetically
say that | think this is probably the | argest
data set of anplitude reductions avail able.
|"ve never seen anything like this in other
papers of AF ablation. The red dots show the
el ectrogram anplitude before ablation at a
particular electrode one through eight, and
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the black dots show anplitude after reduction.

The blue dot is the nean before. The green
dot is the nean after. You can see it in
every single case we observed a | arge decrease
that was statistically significant.

FDA has seen these data before.
This is Figure 7 fromthe PVA anendnent. Wat
|"ve plotted here is the el ectrogram anplitude
after versus the el ectrogram anplitude before.

If you think about it, if there were no
changes what soever, all of the dots would fal
on the identity line, the dark line here. |If
there were a 50 percent or nore reduction,
they'd all fall below this dotted line here
It's really difficult to see, but it's there.

As you can see, the vast mmjority
of points show that we observed a decrease in
el ect rogram anpl i t ude.

Wth respect to anpl i tude
nmeasurenents, they were perforned. They were
not performed in everyone, granted, but they
were highly statistically significant, and
t hey certainly are consi st ent with
el ect rophysi ol ogi st experience and represent a
signi ficant, clinically | mpor t ant change.
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Most inportantly, hey are proof to us that
cardi ac nuscl e ablation occurred in the study.

In summary, the Cardima study neets
t he regul atory st andar d of provi di ng
reasonabl e assurance for safety and
ef fectiveness, and as | told you, a random zed
trial is not required for this study to be
I nt er preted. This study 1is internally
consistent, and it's also consistent with the
ablation literature as | reviewed for you in
gquite a bit of detail. The bases that FDA
have pr oposed are bot h unproven and
over enphasi zed, but nost inportantly they do
not inpair our ability to interpret the study
and find the study approvabl e.

Thank you.

CHAI RPERSON  RAIVBEY: You are at
just about ten m nutes now.

DR SAKSENA: Thank you, |adies and
gentlemen. | will just add to the discussion
in certain aspects that relate to endpoint
i ssues and some clinical issues for AF trials
in the subsequent set of slides, and | wll
probably skim over sonme material for you
There are a variety of standards for endpoints
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for AF trials, for drug trials devices and
ablation, and they vary from tine to first

detected recurrence, a synptomatic recurrence
to actual freedom from recurrence, percentage
freedom permanent AF, and in ablation we've
added acute procedural success. Let ne
summarize it in this table by saying that in
drug trials, device trials, and in ablation
and for sonme reason the headers are not

showi ng up here, acute success is only freedom
from recurrent AF and quality of |ife have
been a common feature in all of these trials,

and these are all present in today's trial.

W' ve had di scussions of definition
of acute procedural success, and I'll rmake
sone coments on that. "1l make sone
comments on detecting recurrent AF and on
out comes.

W need to do a reality check of

what are acute procedural outcones and what we

can really expect. In fact, decreased
el ect rogr ans have been convi nci ngly
denonst r at ed. Things like increased facing

pressure have been |argely abandoned because
they are unreliable at the |ine of bl ock.
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The line of block denonstration has
been confirmed to you. There's no definition
of fragnmentation. This doesn't exist in right
atrial ablation. |'ve run several guideline
panels in catheter ablation for the Heart
Rhyt hm Soci ety. W have no definition for
fragnmentation in the right atrium So this is
an unrealistic expectation.

Arrhythm a I nducti on has been
abandoned because it's a nonspecific

observation in the atrium and reflects | ocal

reentry. Isthmus log is sinply not an
endpoint for AF trials. So many of these
| ssues are really peri pher al to our
di scussi on. V' ve shown substrate

nodi fication and the targeting of atrial
el ect rogr ans.

Wiat we want to illustrate is how
we have to do it today. Look at the nunber of
lesions | had to do in this patient to produce
conpartnental i zati on. W're talking close to
100 lesions, each a mnute |ong. That's how
|l ong that procedure takes wth current
t echnol ogy, which is also not approved.

This procedure can be seriously
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shortened for patient benefit by the use of

the Revel ation catheter whether it's placed at

this site and on the other septal wall. You
can achieve a conplete line wth one
pl acenent .

What about the endpoints? Are they
still current? The anplitude electrogram
measurenments are still current. This is taken
from a Johns Hopkins trial that was just
publ i shed, showi ng t hat reducti on in
el ectrogram anplitude is a relevant endpoint
even in 2006 and was used by them

Finally, the inportant issue of
detecting AF recurrences. Well, think about
how we are doing this in landmark trials, such
as Affirm and Race published in the New

Engl and Journal. W're doing this at routine

followup at three to six nmonth ECG intervals
and sonme synptons can pronpt a visit, and none
of them are on a nandated tri-celephonic
noni toring or el ectrogram nonitoring.

| sit today on a steering conmttee
of a heart failure trial for the NIH where two
ECGs are done in a four-year period to detect
atrial fibrillation. The current study far
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exceeds the standards that are used there.

The JHU trial |ooked at six nonths
success rates, and that is a valid point at
which to look at the results of catheter
abl ati on procedure.

They also included in their |ong
term inprovenent patients t aki ng anti -
arrhythmc drugs. W know that this is the
real world, and we Ilook at anti-arrhythmc
drugs in conjunction with abl ation.

In this trial, you can |look to the
followup. Was it eight to 12 weeks? And the
subsequent followup was at the discretion of
the MD. So the patient often going to the
doctor is part of that followup, and ECGs
occurred at these followup visits.

There were three nonth tel ephone
interviews making that a normal process. But
what we see now in these studies is a fall-off
in left atrial ablation success rates. W're
tal king 60 percent. W're no |onger talking
80 and 90 percent.

In fact, in sonme of these studies,
we censor the initial followup period of one
nont h. Even one cardioversion was allowed in
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this particular randomzed trial, a nmuch nore
softer neasurenment of recurrences. These
recurrences were sinply excluded from the
anal ysi s.

So let's put this study in the
| andscape that we have of AF ablation
literature and with that censoring, we still
have only 60 percent success rate.

In fact, if you look at a single
procedure of left atrial ablation in the study
that was recently published from Hopkins, it
falls into the 20 to 40 percent range,
depending on the procedure you read, and we
have fallen below the halfway mark, and this
is a realistic assessnent of what is happening
in the real world.

In the worldw de survey, we add
patients who get drugs into the successes, and
we can plot them over tine. The use of an
anti-arrhythmc drug is conventional practice
today in judging the results of abl ation.

The only way to know true abl ation
results or true recurrence rates is to
I ncrease surveill ance. So here is a study
t hat shows seven-day Holter nonitoring in the
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pati ent post ablation. Look at the nedian.
The median didn't really change. | ncr eased
surveillance shows nore recurrences. So the

nore surveillance you do, you see nore
recurrences.

But does AF ever go away? This is
data we published a few years ago wth
I mpl ant ed pacenakers and | ooked at the natural
history of AF, and you can see that the tota
AF burden never goes away. It never goes down
to zero. So it was there.

And, in fact, whether you do a six
nonth or a 12 nonth study, the nedian renains
fairly constant.

Finally, |ook at conpliance rates.

Here's a study published in the New Engl and

Jour nal . Patients don't report and conply
with event nonitoring. In this case 30-day
Vinn nonitors are only worn by 30 percent of
patients. That's the real world of clinical
trialing in this field.

Finally, you heard a discussion of
anti-arrhythmc drugs here and prior use of
two or nore drugs. There's little nore
evidence of any further benefit of the third
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or fourth drug. The use of ami odarone has
been shown to increase efficacy in the Affirm
trial and standard DDDR pacing has no i npact
on results.

But the use of increased drug was
m nuscule and has no real likely benefit on
t he outcone. Only one pacenmaker was put in
that was an adverse event, and there's no
evi dence that pacing in a single site inproves
outcones, and the use of flutter ablation with
a non-protocol catheter, flutter ablation, has
no efficacy in preventing AF.

And if you look at this, you can
see even in surgical series where you do |eft-
sided atrial ablation with an epicardi oprobe,
never touch the right side, post op. pacemaker
I mpl antation is routine because bradycardia
coexists in these patients.

So let me conclude by saying that
we need to give our patients nore opportunity
for inprovenent, and we can do that by making
tools available that allow us to do these
hybrid forns of treatnent, that give us the
kind of results that we have shown here over a
five-year and beyond period, and this is one
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of the tools we need, and you can see that
this is wvaluable in both paroxysnmal and
persi stent AF.

W can docunent these efficacy with
| npl anted device data | o0gs. Here's a right
atrial Mze of patient wth an inplanted
device data log showing resolution of the
atrial fibrillation after the procedure.

And here's a review of literature
that shows that our realistic assessnent of
recurrence rates are in the 33 percent range.

So let nme now conclude by saying to
you that we have to weigh our conparative
therapies. The right atrial ablation efficacy
has to be weighed versus left atrial ablation.
The risks of left atrial ablation are well
defined, and they include stroke, perforation
of the heart, atrioesophageal perforation, and
pul monary vein stenosis and deat h.

There's mmjor danmage done to the
left atrium in these procedures. Just |ook at
these pictures of voltage nmaps. Mul tiple
procedures, major conplications, six percent
and beyond, and nost inportantly, there are
ri sks that we have not even assessed.
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