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this appear more compelling than immediately‘meets the
eye to me. So I'm kind of being straight forward
about it‘and cutting to the chase.

So I'dxlike to go first‘to the primary
endpoint and, certainly; Qith respect to that and its

compohents. There appeared in the data to be no

' suggestion of benefit.

I'm concerned, by the way, about the trial

design here. I want to say that also up front, that a

differently designed trial, perhaps with longer follow-

up -- and there are a number of design issues about
ﬁhis trial that might have demonstrated better.

' But I'd like to -- but let’s take the trial
that’s before us, because it’s the only one we can
consider in this,venue.v

And I’'d like to go thrbugh first the pfimary

endpoint. I see nothing in the primary endpoint to

:fSuggest benefit. Am I wrong about that? I'm not sure

" who should respond to that from the company.

. DR. SWAIN: Please identify yourself for our
transcriptionist. Thank you.

‘DR. JOHN BOEHMER: Yes, my name is John
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Boehmer. I'm from Penn State Hershey and I am a site
principal investigétor and on the events committee and
was involved with the trial from the onset.

The trial did eVolve, and I think a timeline

‘was included as to how it evolved. And the initial

‘portion of the trial, we were very clearly looking at

peak oxygen consumption, we were Very’clearly trying

- to do an exercise trial, and we were doing it in the

most expeditious'fashion we thought possible, in part
because ofithe need for thoracotomy. That trial was
actually enrolling even as we went on’and included‘the
EasyTrak leads via non-thoracotomy approsch.

Butkit was atvthe end of that enrollmens
phase that discussions began to go on between the
sponsor and the FDA as to what would be appropriate as
an endpoint to demonstrate the safety longer term.

Six months was the timeframe discussed and

I did consult in terms of what that endpoint should be

and we tried to come up with some very objective, very

- countable endpoints.

As 1t turned out, event rates were not

sufficient, although the trend, if we would have had
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the event rate anticipated, would héve clearly shown
the benefit. If that treﬂd continued in exactly that
direction With the sample size that was calculated, it
would have shown benéfit in the primary endpoint. It
did not show benefit in that enﬁpoint.

However, I’'d like to point out that that
endpoint is very different from the sécondary
endpointé that ‘look at‘ functional capacity and

t

DR. DOMANSKI : 1711 come to that. I'm going
to sort of track through them. And I think the ——‘I
would>make the same comment though, and I think it’s
important. I want to give you a chance to respond.

None of‘the components of that endpoint are
in any way significantly changed by this therapy. Do

you think that'’s incorrect?

DR. BOEHMER: Well, there was a strong trend

‘in terms of benefit and trends are trends. Interpret

‘them as you will. What it did show though was that

there was no suggestion of any harm. But, no, the
primary endpoint did not meet statistical
significance. . But the magnitude is clinically\
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meaningful.

DR. DOMANSKI: Now in the -- so now let;s
track through some of the secondary endéointé. With
respect to peak VO,, can you comment on what‘you think
your dataron'péak VO, tell us iﬁ this stﬁdy?

DR. HIGGINBQTHAM: Weil, regarding the --

DR. SWAIN: I'd ask you to»say your'name.

DR. HIGGENBOTHAM: Michael Higginbotham.
I'm just trying to field that‘questidn regarding the
significance of the VO, measurements. I talked earlier
about the functioﬁal significance of a two cc change
in the higher risk group, the advance heart failure
group' and the concordance with the. rest of. the
findings. I an’t‘repeét that.

i think the chénge in the overall group,
élthough the sponsor’s' not épplying for

acknowledgement that that group significantly changed,

{fachieved a measure that’s normally associated with

clinical relevance.

It was concordant with the other factors. In
fact, in the total group, that is the other variables,

it achieved a P value of .08, I think.
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It’s a matter of how you interpret the P

values, whether you -- when you look at multiple

endpoints that kind of describe the same ‘thing,

whether you require a P value to be lower or higher,

though technically you have to aeknowledée that at the
P value of .0 -- 95 percent confidence 1imit.it didn't
achieve its goal. |

Whether'you,jnst‘stop'the conversation there
and say there’s no suggestion or it doesn’t seem to be
effective really goes to the question of theveffect of
looking at a nultitude of cencordant endpoints, seeing

them move all the same direction, which to me

personally, just not being a statistician, requires a

lower P -- a higher‘P value, not a lower one, end
whether you think a 92 percent chance of an accidental
finding is that much more significant than a 95
percent'chance.

DR. DOMANSKI: You know, I’'m sort of taken -
- I'm not a etatistician, but I'm taken with the
comment by the;FDA stetistician in the summary.

In his summary he says one of the fivev

secondary endpoints, peak V0O,, produced a P value of
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.03 at six months, which 1is not statistically

significant ~of any reasonable adjustment for

‘multiplicity is applied. Do you disagree with that?

DR. HIGGENBOTHAM: Well, I can'e disagree

with that statement. I could dieagree, I guess, es a

clinicien, with the need'to adjust for multiplicity.

I ﬁhink that the Bonferoni type mﬁltiplicity
correction’s appropriate.

- When vyou’re looking at a scatter of

unrelated endpoints, it’s very likely that if you look

at ten different things‘YOu’re going to get a fluke.

But if you look at the same thing from

different angles, and in my view all the functional

elements are either a primary feature of heart failure
or something that secendarily'occurs through known
mechenisms, to me the onus is a little less to meke
thet adjustment, personally.

DR. DOMANSKI: Could we also have a comment
F—,you know, one of the things that strdck me about
this also:is it seemed to be,awfﬁlly difficuit to show
any difference in anything that really affeeted the

patient.
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Could you comment -- maybe -- am Ibwrong
about that with respect to either the six-minute hall
walk or the change in quality of life? I meen, it
looke like there’s no difference, really, or  no
substantial difference.

DR. HIGGENBOTHAM: In the total group?

DR. DOMANSKI: Yes.

DR. HIGGENBOTHAM: I mean,'therefs a huge
difference in the advanced --

DR. DOMANSKI: I’'m going to come to‘that.

DR. HIGGENBOTHAM: To fhe extent that you
acknowledge --

DR. DOMANSKI: But I want to talk about the
whole grcnp.

DR.bHIGGENBOTHAM: In the whole group? No.
I mean, it Was’a maréinal statistical eignificance,

and the overall magnitude of the difference waSn't

;rgreat. I agree. They were concordant and drifted in

the same direction, but certainly weren’t compelling.
I'agree.
DR. DOMANSKI: So at least in the group as

whole, I would conclude that there’s no difference in
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primary or secondary endpoints of any significance,

and I guess what I'd like to do now is go to the

~advanced heart failure groﬁp, because it’s here that

vthere’s -- you Kknow, Ifm going to have trouble
probably -- I may have trouble cbnvincing myself that
there’s a fire, but there certainly seems to be some
smoke.

Because'in thét'groﬂp, there appear to be

some difference. The problem that IAhave in looking at

those analysis and trying to suggest that a device be

put on thevmarket, is that it really is a post-hoc-
analysis, potentially data driven.
And I guess -- it seems to me, and I may be

wrong, because other panel members may feel

differently and I'm just one person. But I suspect

that if one were\going to climb the hill of getting

this group to be enthusiastic about approving this

ﬂ;particular'application, one would have to somehow

”convince them that it’s reasonable to analyze the

advanced heart—failure group and use that.
And I wonder if -- usually, one uses these

post hoc analyses as hypotheses generating, but not as
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the basis. for drawing conclusions that relate to
treatment. That’s true if you look at a clinical trial
and pdst hoc analyses of those. .

Can you make the case that that’; not the
case here, that that’s not true>here?

DR. BOEHMER: I think if you --

DR. SWAIN:  Please say your name first for

our transcriptionist.

DR. BOEHMER: John Boehmer. I think if you

- take these data in pure isolation you have a strong

- point. But they’re not in isolation. They’re in light

of a number of other things that have come about in
emerging data while the trial Was under way.

And additionally, that’s where the clinical
need is greatest. We reélly need therapies for
patients with advanced heart failure. And those

therapies have a clinically meaningful magnitude of

‘benefit.

So that’s where we have the clinical need
and that’s where other studies have demonstrated there
is a meaning -- it wasn’t anything pulled out of thin

air and it wasn’t just,data dredged out.
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DR. HIGGENBOTHAM: Michael Higgenbotham.
While Leslie’s getting ready to answer that, Dr. Gray
médé the point that if the initial groﬁp that ysu look
at doesn’t have any trend toward an improveaent, then'
it’s kind Qver—inventivé to go aﬁd look at subgroups.

However, if you look.at the overall group
here, there was a trend. If you’d look at the total
group, I don’'t believevyog'd look at thét and say
well, there’s nothing. Let’s dredge around for some
sgbgroups. |

I think that there is a strong trend toward

improvement in the functional measures that would

‘indeed, as he suggested, make you look closer to ask

yourself where is this change occurring?‘

DR. SAXON: Thank you, Leslie  Saxon,
Univérsity- of California, San Francisco. I‘m an
electrophysiologist, a principal invesﬁigator in this
trial and a consultant to Guidant.

I'd like to jusﬁ in general address your
general qﬁestions about -- for the indications that
the sponsor is séeking labelling, is there a potential

usefulness of this therapy that has not come out in
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the data that you’ve seen so far.

And I think if youvconéider the fact that
what they’fe looking at are an extremely hiéh riskv
group of patients, defined by not only their advanced
functional class of heért failufe, but also the fact
that they'vew_had a ventricular arrhythmia or at
significant risk for one.

And if you look at what the available

therapeutic options are at the current time for this

patient; if you accept the data that the addition of
this lead in a patient who has otherwise indicated for
a devicevis safe, i think'it’s difficult to make an
argument not to put the lead on, because you’re giving
the' patient a therapy that is well accepted to
improve, have marked effecté on systolic function,
will improve blood pressure, DP/DT, by ten to 30

percent and the data in the trial show that there has

__been marked upward titration of medical therapy in

patients treated in the trial.

So I think that you are -- what you’'re doing-
is your givingvpatients the ability to perform longer

on an exercise test, potentially, in part, due to the
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therapy, but in parﬁ dlso due td the fact that you can
have more options with medical therapy.

DR. SWAiN: Let me stop you fo? a ;econdt
We need to discuss data that’s presented here in this
trial. And the DBDT and upward regulation of medical
therapy.is not data that were presented here. So that
-- -we cannot discuss that.

DR. SAXON:‘ Right.

DR. SWAIN: We cannot discuss that.

DR. SAXON: Well, then let me just speak to-
the fact that the use and doséges of drugs increased‘
during the trial and that that --

DR. SWAIN: 'Excuse me. That data is not
preseht in our panel package. The amdunt of drugs
used. Or am.i wrong with that? I don’t see that.

MR. DILLARD: Jim Dillard. I might just

clarify something here. I think that Dr. Domanski has

~fasked a question, I think, of the spdnSor.

Some -of the information, I think, that’s
being discussed here is information that while it may
not” be directly‘in the application, may be available

in the medical literatUre, and I think at this point
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would be an intereéﬁing thing to hear.

DR. SAXON: Well, I understood the question
as am I missing something? | J

'DR. SWAIN: No, that’'s fine to discuss
what’s in the‘medical literaturé. But in relating to
this trial, I believe that the rqle is that it’s data
that is présented that the package has.

-S8o 1it’s fine to say it’s in the medical
literature, but not that'this particular trial showed
it, beéause we have no eyidence of that and the data-
have not been presented. Thank you.

MR. DILLARD: I guess what I was'tryingvto do
is I was really trying to let them have a kind of a
fullv—— a little bit of a full discussion of the field
so that -- I know there’s a process issue and in the
end the data that we use to make a final decision does

have to be resident.

But it’s resident in a context. of knowing

-something about medicine and what’s going on. So

actually I appreciate -- I sort of appreciate the
comments, because I don’t want to leave something here

-- I don’'t want to hot see something approved that
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ought to be out there on some very, very narrow

procedural groﬁnd.

We obviously have a box we have to operate

in and stuff. But I think those comments are actually

usefuli I have a Question for yoﬁ that maybe really is
a question without a point of view.

I was impressed that at least a couple of
the ' coronary sinus‘ perforations resulted in the
patients deaths -- vyou know, it;s‘hard to adjudicate
those things, pfobably sometimes and other times not.

But I guess I'm -- I mean, I do a fair
amount of interventions cardiology, putting in devices
and things that I think are probably easier to put in
some ways than this thing.

But that strikes me as -- that’s a-really
lousy result in two, three, four people and I guess I

wonder if that’s really the expected result. Because

if it's completely safe then, of course, the oar

"should be less heavy to pull.

But this thing doesn’t look completely safe.
It looks like you can have a misadventure of pretty

substantial proportions.
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DR. SAXON: Leslie Saxon. ‘I don’t think
thete's any‘questien that you can haye a misadventure
in av procedure in patiente with »advanced. heart
failure. |

And the majority thoﬁgh of eoronaty sinus
traumas were simply staining, such as you’d see in
reutine arteriography or anything else. The incidences
-- and I've reviewed most of these cases in Contak and‘
the larger companion trial.

The cases of perforation where there was
cardiac tamponade, the deaths were typically the-
result -- the perforation added to a heart failure
exacerbation and subsequent problems with caused the
death of the patient.

But it seems to me that compared to the

alternative of a thoracotomy, that the safety data for

a new lead in patients whose coronary sinus branch

~veins anatomy varies greatly is strong data with only

two deaths out of 500 plue;

DR. DOMANSKI:» I'm not sure. the alternative
is a thoracotomy though. The alternative may be not
doing it. And‘I guess that’s kind of -- you say it
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contributed in an éxacérbation. You_know, those are
very few cases.

Can somebody tell us something about Lhe'two
that we know died as a result or seem to have died as
a result of itv? Let’'s see if.it’s contributory or
primary.

'DR. BOEHMER: Well, 1f you want --

- DR. SWAIN: I hate to do this, again, but we
need name for transcription.

DR. BOEHMER: Joﬁn Boehmer. Did yéu want a :
description of one of those patients?

DR. DOMANSKI: Yes, lét’s start with one,
and if it doesn’t take too long, maybe the other,
becaﬁse I'm kind of curious about whetherv that
resulted in the downhill slide.

DR. BOEHMER: One of those patients was a
patient wunder my care, Class IV heart failure,
refractory symptoms, BUN running over a hundred,
significant renal insufficiency, refractory congestion
Who we coffered the companion trial, not this trial,
where‘I believe there were novdeaths at all.

He was enrolled in the companion trial and
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during the procedure, when the sheath was piaced we
found ourselves on the wrong side of the coronary
sinus.in the pericardial space. .

He was actually taken to the operating room,

sheeth removed, nothing happened, no tamponade. He

developed a low SBR over the ensuring 24 hours,

progressive shock, renal insufficiency and then more

shock and death.

But his‘famiiy'was very happyfabOut the fact
that we tried something‘because that patient really
had no options.

DR. DOMANSKI: Now, I think it also fits»the
description of the. advanced ‘heertr failure being
contributiﬁe, because that'’s somebody who might have
recovered if they hadn’t been already pretty sick.

MR. DeVRIES: Could we have Dt. Mester also
talk on this topic?

DR. MESTER: Stephen Mester. I'm an

interventional cardiologist. I'm a site principal

investigator and consultant with Guidant.
Not giving these patients a procedure is,

unfortunately, not an option. I think I'd like to
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remind - the panel that all of‘these patients will
receive implantable defibrillators.

They already have an ihdication to ;ndergob
an implant procedure! They require two leads to be
placed and a post generatdr.

Oout of over 1,300 patients, two deaths is
actually a quite reasonable number of patients who are
receiving it.

DR. DOMANSKI: Yes, I guess, but not a
coronary sinus lead. I mean that’s the thing that-
actually caused the death in these two, or it was a
major contributor to the death in these two people.

And if you hadn’t -- if this device hadn’t
been available,}they wouldn't have died at least of
that cause. They might have died of something else,
but theybwouldn’t have died of this.

So I think it is a safety issue. It)may be

an entirely acceptable one, but only if the device is

Hreally proven. -

Do. you think -- let me ask you one -- I

have, I guess, one last question and one comment. IE,

and I know this is a little bit unfair, but I do want
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to put it into the context, if this étudy -- if we
wefe just discussing the medical literature as you
féei it exists and ydur study wére unavailabie éo that
diséussion{ do you think you could make a compelling
case for resynchronization in the literature and if
so, what -- can youbgive us a sense of the quality of
data that yéu~feel that’s based, or the type of data
those are based oﬁ?

DR. BOEHMER; Yes. I suppose this afternoon
you’re going to be hearing some of thét data - John-
Bbehmer; You’ll be hearing some df that data and
there‘was a éontroiled cross over trial in Europe, the
MUSTIC trial that also demonstrated benefit as well as
a series of uncontroiléd trials, as well as a number
of mechanistic trials that have been shown as well
that have looked at éhanges in DP/DT, pulse pressure
stroke»volume, ejection'fraction.

Have looked at changes in energetics, where

there is actually an improvement in energetics with a

decrease in oxygen consumption, despite an increase in
inotropy, which is -- the only other therapy that’s

comparable to thatris>beta blockers.
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So I ﬁhink given the overall literature, I
just haven’t seen anything that has been negative in
that sense.

The other thing about this specific trial is
this was a challenging study. Wé were #aking a group
of patients that-almostvby definition were.unstable in
tfying to» do an exércise study. And that was a
éhallenge.

And I'm impressed at the magnitude of
changes, given the noise of background mediéation
changes and so forth that was significant within this
trial.

I think this was a tough trial and I think
the étrehgth of the therapy‘actually ié borne out to
some degree éver the noise of the trial.

DR. DOMANSKI: ;et me close theh, at least

my part of this thing, with the following comment,

which is really intended, perhaps more for the panel.

I think that we may be dealing with a
therapy that -- we’re dealing with a therapeutic
maneuver that is, in fact, useful and that’s going to

find some real clinical application:
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I guess there are two things that bother me.
One is that if that were the case, that is, if we have
a -- let’s suppose that wé have a real-fine ;herapy
here. |

Wefre actually conéidering a very specific
deviée and that device, at least with the test that
was asked -- the hill it Qas asked to climb failed to
do it. Now, that may be that the hill wasn’'t well
designed of it may be that that device is not climbing
a hill that maybe another device would. I don’t know.

But I guess I'm left -- I guess my concern
relative to this specific application isn’t set aside.
So that’s my thing as a primary ieviewer and that’s
the end of it, I suppose.

DR. SWAIN: Well, thank you very much. It’s
ten after 10:00 and we’ll reconvene at 25 after. Thank
you. .

(Whereupon,rthe proceedings went off the

record at 10Q10 a.m. and went back on the

record at 10:26 a.m.)

DR. SWAIN: Let'’s reconvene. And whétlwe’re

going to do is have the sponsors have a response to
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some of Dr. Domanski’s questions for about five
minutes, then wé will have the rest of the panel ask
their questions. And let'’s, actually, await unéil‘Dr.'
Domanéki gets back.

Okay. Dr. Domanski’s béck, 80 we're going to
have -- Mike, we’re going to have a response‘tb their
questions from theksponsor. Okay.

| DR. DeVRIES: Yes, we’d like to have ﬁr.
Larntz‘commeﬁt on the statisticai process we used in
evaluating and writing at the<sﬁbgroup and the meaning
of the data that we have.

In addition to that, we’d like to have Dr.
Boehmer then follow up with‘some comments about the
clinical implications and relevance of-that.

DR. LARNTZ: Dr. Kinley Larntz. I'm an

independent statistical consultant to the company. My

financial interest is I received payment as a

*jConsultant and I have no equity interest in the

Vhdompany, nor any other company for that matter.

Subgroup analysis is problematic. There’s no
question, statistically. Okay. I'm there. I’m a

statistician. I wunderstand that. They mentioned
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independent statistician in their»slide. Well, I'm it.
And ‘I think it's.‘very .importan;  to
understand that we prospectively wanted to try’to see
if there were variables thgt could be cliniéally

identified that might divide the data to identify a

group that would benefit more from the therapy. So

that’s actually what I asked for.

I said how many variables do you have? And

they said we’ve got a lot. I said give me no more

than five, atithe most, to think about dividing.the
data. No more than"five.

They»came up with the five that Pat Yong
showed you. Fair enough?.That’s what the committee
did.

Then what i wanted to do is I wanted to look

for significant interactions of any of those variables

with the primary endpoint. There were none. There

DR. DOMANSKI: Let me ask you a question
though, just about that specific point.
DR. .LARNTZ: Oh, sure.

DR. DOMANSKI: You know, it’s good to look
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for interactions, and I'm out of my depth a little bit
statistically; but Janet Wittes is goiﬁg to help me.

DR. LARNTZ: We have someone who c;n‘helpv

-with that.

DR. DOMANSKI: My undérstanding is that if
youléee an interaction, you’ve got an interaction. But
the power of the test for interaction is too low to
conclude much if you don’t éee it. So I don’t buy the
negative»éonclusion, unless you can educate me.

DR. LARNTZ: Oh, I agree completely. If I
don’t find an interaction, that doesn’t mean there
isn’'t a powerful subgfoup for which this device works.
That’s true. Okay. I meaﬁ, if I don’'t find an
interaction, that doesn’t mean that there isn’t a
subgroup for which the deviqe works really wéll.

DR. DOMANSKI: Yes, but that’s not ﬁhe
conclusion I'm drawing.

DR. LARNTZ: Ckay.

DR. DOMANSKI: That'’s true,vbut unrelated to
at least the discussion I was having. What I mean.is'
that theré could sﬁill be an interaction, that that is

with what you’ve tested. Your test for an interaction
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ig unlikeiy'to find one, even if one’s ?resent.

But if it does, then you know there’s éﬁ
interaction. That is it’s low power. That;s what
power is. |

DR. LARNTZ: I agreé with that. I'm not
disagreeing with that. I agree.

DR. DOMANSKI: ‘So the fact that you didn’t
find interaction ié not that exciting.

DR. LARNTZ: Well, 4if I héd found one it
might have been exciting.

DR. DOMANSKI: Yes, it wéuld have been. And
that’é the point I'm making, it would have been very
exciting, but you didn’t.
| DR. LARNTZ; With respect to the primary
endpoinﬁ. That’é true. |

DR.‘ DOMANSKI : Well, that’s what we’'re
discussing right now and then we can move on.

DR. LARNTZ: Well, I think the -- ybu asked
about the choice of subgroup. |

DR. DOMANSKI: What I'm trying to do is
point out that you said that there’s no interaction.

And I'm sayiﬁg that if you’d found one, of course,
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that would have been important.

The fact that you didn’t is not particularly
important, because of the low power of the éest to
find the interaction. That’'s all.

DR. LARNTZ: Fair enoﬁgh. Fair enough. And
if T can proceed with how we chose the subgroup.
‘Because the subgroup chqice did involve the secohdary
endpoints. So if I céuldvgo ahead and talk about that.

Now, with respect to the secondary

endpoints, and particularly the two endpoints that are

- peak VO, and quality of life, if you want to call

them, in the presentation -- how do I say this?

The primary secondary éndpoints and
additional other'ehdpoints, there were three variables
that did have sigﬁificant interactions, and I think
that was statéq’a'little bit differently in one of the
presentations earlier.

But there were three variables that did have

significant interactions for those secondary

endpoints. And those three variables were New York
Heart Class and QRS and LVF.

So those three of the five that were
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prospectively éhosen, three of thosebfive did have
significant interactions with respect to --

DR. WITTES: With what? Significant
interaction with what? |

DR. LARNTZ: With respect to peak VO, and --

- DR. WITTES: And treatment? |

DR. LARNTZ; And treatment. Yés. Oh, no,
ﬁo. I'm sorry. I'm sorry. I'm sorry, Dr. Wittes. It?s
interaction with treatment. So thére was a different
effect of treatmenﬁ]based on those grpups.

DR. KRUCOFF: And New York Heart Class at
the time of implantation or New York'ﬁeart Class ét
the time of randomization, or did you test both?

' DR. LARNTZ:  Well, both were actually

significant. Right. For one or the other variables.

Okay. The only one that was significantly --

DR. KRUCOFF: So you tested both.

DR. LARNTZ: The two both were tested.

"Sure. They were both tested. In fact, that was on our

slide.
DR. KRUCOFF: So it’s really more than five

variables.
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DR. LARNTZ: Well, six, if you want to look

at the other one, yes. I don’t disagree. Okay; The

‘only one that had a significant reaction with the two

that we were looking at, that is peak VO, and quality
of life was the three/fourbclasé at randomization.

Now in point»of fact -- now I'm going to
step back and look at thié as a statistician looking
at the holistic picture if I can. And I'm sorry if I
used that word incorrectly.-

‘All the effects that we saw were such that .

quote -- and I use quotes because I'm a statistician -
- "sicker patients showed bigger effects." That’'s
what we saw. Sickér4patients. The group -- however -

you define it. So the III/IV Heart Class or high QRS,
or iow LVEF. Thoée were the directibns.‘They were all
in the diféction of sicker patients showing bigger
effects. Fair enough?

And they'demonstrated,bigger effects fo;,the
functional variables;and,‘actually, iﬁ we look, they

actually show bigger, but not statically‘significantly

effects or interactions for the primary endpoint. They

show bigger effects, but not significant effects for
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the primary‘ehdpoints.

DR..LASKEY{ May I ask one question about
the NYHA variable? ‘

DR. LARNTZ: Sure.

DR. LASKEY: At this peint, this is a dummy
variable with feur things in it.‘One, two, three,
four. Or is this an NYHA vafiable of three, four
versus non-three/four?

DR. LARNTZ: It was used as class dummy
Variables. There was --

DR. LASKEY: So you .had everybody in there,
one, two, three, four.

DR. LARNTZ: Well, actﬁally, what it was two
-- there was an indicator for two or less. There was
an'indicator for fouf. 'So there were two indicators
for Class IV and theanI or lesel Do you understand

what I'm saying?

DR. WITTES: So it’s three categories. One

and two.

DR. LARNTZ: Yes, three categories. Two
degrees of freedom test. That’s the way it was. I-

didn’t treat it ordered or continuous in this context.
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Okay.

Now as I said, all of these three that
éhowed a significant -- showed that sicker pétients
séemed to haVe -- at least the group that would be

defined as sicker patients had abgreater benefit with
respect to thé primary endpoint, but not statistically'
significant, but with. respett -to. the functional
endpoints, peék VO,, quality of life, and some of the
other endpoints.

Now how do you decide with that information
-- sgé; ih a sense, again, I'm,tr&ing to show you or
tell you whatvI think is going on here, is it‘lpéks to
me like sicker patients -- therefs a group, if you can

define it, as sicker patients, that benefit from the

device. ' That’'s what seems to point from the

statistical analysis.

Now how do I decide which oftthose variables

- to use? Which of those to do? Well, if I were and if

I were a truly,exploratory‘statistician, I could go

find cut points that would make your eyes bulge out,

with respect to significance. I could.

N
\

What we did though, however, is we then said
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well, what clinically will be able to be used to
define a group? .Whatvclinically will we be able to
define our'groupf )

And this 1is where I dance ou£ of the
picture because there’s the iﬁformation and now a
group has to be chosen to work from that does -- that
clinically describes that phenomenon. If I can.

That’s as complete a picture and a complete
a story as I can with respect to the choice of the
subject.

DR. BOEHMER: John Boehmer.‘ And, clearly,k
Class III/IV was not pulled out of the air. That was
present.in a number of studies. And as pointed out,
this study started as an exercise study and‘still was
in large part an exercise study at the end, loocking at
Peak VO,. And we wanted to maintain some of that.

| So the real time to try to assess New York

Heart Class, to separate out'the'sicker patients from
the less sick patients is at the time of
randomization.

The time of enrollment is an interesting

point, but as mentioned, there’s a lot happening
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between time of enf@ilment‘in the stﬁdy and time of
randomization.

Sobit will look for, in effect, SE_this
therapy -- the time of randomization appéared to be
‘the appropriate time and the Claés IIi/IV’patients was
quite fational in a clinical basis, based on what was
known from a number of studies that wasn'’t really
available at the time we had'initiated this.study.

DR. SWAIN: Thank you. Dr. Laskey.

DR..LASKEY: Well, I just want té open by
echoing the sentiments ofbpeople that have preceded:
me. Céngratulations to | the sponsor and the
investigaﬁors. This was a heroic study, clearly.

To the 'FDA and, 1in particular, to the
statistician who, speaking on my behalf,itook ﬁs to
school with respect to methods of statistical rigor.

And as an interventional cardiologist who

: :fhas watChéd this field basically explode, I found this

' just fascinating, and learned a great deal along the

way of reviewing the data.
Now I have a couple of‘opening questions

that are a bit more general in nature, but I think
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talk to the indications -- the patients in whom this
procedure is likely to benefit.

You’'re really dealing with, as you’vé said,
a patient population that have received an ICD.
They’re at high risk for sudden‘cardiac death.

And I would expect then for the composite
risk of death in these patients, this thing could now
be eliminated, or mitigated. You don’t have to worry
about sudden déath in this group. They’ve received an

ICD and they’re likely to die from other causes. Those

causes are well described in the heart failure'

~literature.

And as ' a general rule of thumb, as the
statistician was alluding to, the sicker the patients

are, in general, in clinical trials, the greater the

relative risk reduction that you see.

That dramatic effects are seen in the sicker

“patients, albeit with higher event rates, but the

relative changes are quité meaningful.
*So to that end I found -- ig it Pat? I
found two of your slides most interesting, and I

wonder if you‘could_go‘back and pull them out.
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The first one 'was when you showed the
reiative changes in the component endpoints in the
whole group of patiénts in this trial. Nét the
subgroup?

Even though we shouldh’t be doing‘this, if
ydur trial is‘negative oﬁerall, yoﬁ really shouldn’t
be doing this, but let’s do this to look for signals
and what they mean and what happens when you do
subgroup analysis.

So there is an impressive, as you said, risk
reduction in mortality. It may not be>statistiéally
significant, but we go 36 percent relative risk or
relative reduction in mortality and the VT/VF is not
what I would have‘expected, but thoSé are the numbers.

Now show wus vthié same slide in the
three/four subgroup.

DR. YONG: Okay.

DR. LASKEY:  Now, in this subgroup, at

’higheSt risk, . why is the relative reduction in

mortality somewhat less?‘It(s underwhelming. Is this
what happens when you do divide and conquer or look at

subgroups? I don’t understand the clinical
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implications of this?
DR. BOEHMER: John Boehmer. One of the

things that happened in subgroup analyses is you end

up with smaller numbers, and that’s why a composite

_endpoint was used.

aAnd thebmagnitdde>end'6f the reduction in
the composite endpoint was very similar, and also I
think you’d agree qlinically meaningful, although it
did not reach statistiqal significapce.

If:you want the exact numbers, it was 11
versus ten mortalities and in‘terms of pump failure in
the treated group there‘were four. In the no-CRT group
it was six. So that’s a 33 percent reduction in pump
failure deaths.

But,‘again, those numbers are small and

hence the reason that a composite endpoint was used

and not the individual ones.

And, again, as therapy changed in the course

of this trial, beta blockers became much more commonly

used, spironolactone was introduced and even using

some fairly good trials as guidelines we ended up with

a lower event rate than we would have otherwise
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anticipated.

But that is a strong trend in the right

“direction of a magnitude that’s clinically’meaningful.

DR. LASKEY: Well, I guess we'’'ve heard those
terms before, clinically meaningful. There’s
statistical significance and clinical significance,

and I’d like to come back to that, particularly with

respect to the primary endpoint and I'm not sure it

even ~ approaches discussion for the secondary
endpoints, which are physiologic endpoints'and how one
translates those to clinical significance is a subject
of huge literature in your business, I know.kWe're not
going to settle that today.

But another perplexing‘ feature of the

subgroup analysis is in the Kaplan-Meier plot, another

thing I don’t understand. I still don’t understand
this.

I really would like to see the sickest

patients derive the best benefit from this device, and

that data does not support that, trends or not.
If you go to the K—M plot, time to death by

study group, figure A2 and A3, that’s overall death.
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In the sicker group, three/f@ur, the.log rank here is
not statisticaily significant. These two curves are‘
dead 6nt-

But in the "healthier group," I see a

' benefit here. This is discordant with your také home

message. Can yqu resolve this for me?

DR. BOEHMER: Remember, the therapy was
turned onvin six months and this is a plot that goes
out to 24‘ﬁmnths. There was no separation of the
curves and it just‘happengd to be a quirk of the
adVancéd heard‘failure group that eight'of the 21
deaths in both groups were defined as either non-
cardiac or unknown. |

So there were deaths there that were-not
negessarilyh cardiqvascularf In- fact, they were
adjudicated into those two categories by a biinded
independent events committee.

So we just did not have large numbers to be

éble~‘to‘lseparate those out. But if you look at

'strictly'pumpkfailure deaths, you'know, if you want to

look at the early trend in small numbers, that’'s four

versus six, or a 33 percent relative reduction.
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DR. SWAIN: Warren, do you have any
questioﬁs and follow up to that? Otherwise, we’ll just
kind of keep going around and get your other quéstions
afterwards.

DR. LASKEY: On the néxt go around? No.

DR. SWAIN: Okay. Dr. Pina?

DR. PINA: Thank you, I want to say, again,
that this is a very touéh group of patients to take
cafe of andvI think the fact that the mértaiity=was

what it is was is a tribute to the centers that have

been taking care of these patients.

I want to back up into the entry criteria.

- You had 28 percent of your patients had dilated

cardiomyopathy's, non-ischemic. I'll 1leave the
ischemics out of this momentarily.
What were considered the indications for ICD

therapy in that group. Had they all had sudden death?

" "Had they all had V-tach that was poorly tolerated?
‘ Because‘I alwaysvhave trouble with that group, as to

th needs and AICD and who doesn’t.

DR.  YONG: | This 1s  Patrick Yong.

Approximately, half the patients‘had‘monomorphic V-
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tach. Approximatél§ 30 percent of the patients fit the
criteria where they'had non;sustained‘v—tach, but with
indﬁcible MVT. )

DR. PINA: Let me back yduﬂup: Is tﬁat
ischemic or non—ischémiq?

‘DR. YONG£ This would be iscﬁemic.

DR. PINA: I'm asking about the non—iéchemic,
which are the ones that I always have trouble with
knowing what to do. Lesiie?

DR. SAXON: Hi. Leslie Saxon. Yes. So the
non-ischemic‘would have had to havevsustained'VT or VF
to get in. Because the screéning -- the two groups of
patients in the study were non-ischemic and ischemics.
Ischemics had to have sustained VT or VF or screening
tests that identified them at high risk.

Non-ischemic héd to havé sustained VT or VF.
So they had traditional ICD indications.

DR. PINA: Okay. My hext set of questions,
and I'11 make thié brief. I’'d like to know how many
patients were really pléced on beta‘blqckers beforei
randomization?

Because I'm thinking that this change from
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Class III to Class IT has got to have a beta blocker.

backgrdund, and I'm trying to see where this therapy’s

‘going to fit in my total armamentarium when we’ve got

beautiful Copernicus data out there of class 3 and 4,

sick advanced heart failure patients.

DR. BOEHMER: Certainly. Approximately half

of the patients were treated at the time of
‘randomization. However, many of those were instituted

‘on therapy around the time of enrollment. I don’t

think we have exact data on patients who were

initiated prior to enrollment within a very short
‘period of time. But remember, that’s only a one-month

- titration and stabilization period.

And it was a necessary component of this
study because of the urgent need for AICD therapy and
then trying to get the exercise component in after

some period of stabiliZation. Clearly, ideally, you’d

f;iike to put patients on beta blockers and allow at

" least three months prior to randomization.

It adds noise to the study, but the control
group was evenly divided in terms of who received beta

blockers and who didn’t. And all that could do is add
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noise to;the\study. It wouldn’t enhance one therapy

‘over the other.

DR. PINA: But yéu don’t think that tgat may
have influenced the number of patients that went from
¢lass 3 over to class 2; which was balanced in both
groups.

1§R. BOEHMER: It may have, but it would have

been a short duration of treatment. And beta blocker

effects, as you know, are little time dependent. And

one month is a little short to see big improvement.

DR. PINA: Dr. Swain, my next set of
question has to do with the VO,’s. I can either ask
them now or wait for the next one.

Dr. Higgenbotham, as you know, I am a big
believér in VO,’'s, but I’'d like1t§ sée more than that.
Since there was so much variability when we saw the

line diagram, what was your mean RER and when the VO,

»;éhanged did thé ventilatory threshold go with it?

DR. HIGGENBOTHAM: Ileana, I haven’t looked

at all of the data. I have loocked at the RER data, at

the anaerobic threshold data and the anaerobié

threshold data were not'Significant in the study. The
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‘mean RER during maximal exercise you mean?

DR. PINA:"Yes, during maximal exercise.

DR. HIGGENBOTHAM: I would have to ask Pat
if he knows the data. I do not know. Sorry.‘We’d have
to get it for you.

DR. PINA: The comment, as you know, is that
if the peak VO, improves, and this is a true
improvement in functionalvcapacity, it should be With
a VT going with it, with the ventilatory threshold
going with it.

I mean, I‘m not surprised about the V}/VCOZ,

but I'd like to see some concordance which would make

me really believe that --

DR. HIGGENBOTHAM: It would -- I mean, we
sawvconcordance with Vg/VCOi_slope, which is a little
more‘objective,'a little easier for multiple sites to
get togethér and produce reliable da;a.

‘There were multiple sites, not all of whom

were professional CPX testers in this study. It’s one

of the problems where we get some noise creeping in

and we got some consistency with VO,, the trends seem

to be concordant with the changes in V./VCO, and they
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were thé primary thingsvlooked at.

I can attest to the maximal nature of the
tests attended to. I've read each of the studiés, and
we actually excluded.those tests that were obviously
submaiimum.

Theré were some that were clearly either
indicated by the maximal Borg 3cale>or.by the maximal-
éymptoms; or by the ventilatory pattern that were
obviQusly excludable, and we excluded those.

Pat ma? know. or we may have to find out what .
proportion of those studies were hot iﬁcluded.

DR. PINA; It would be interesting to know
how much --

DR. BOEHMER: There weren’t-a‘lot of them.
I really was - I only assigned étﬁdies submaximél

when they were obviously so. So they would be

guaranteed less than‘ten percent of them.

DR. PINA: My other comment with VO, has to

‘do with the fact that in a population of a lot of 60

year olds, 14 is not terrible, as they’'re probably

. over 50 percent predicted. Do you‘have the percent

predicted?
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DR. BOEHMER& I don’t think we do have the

percent predicted, but the mean baseline VO, in the

advanced heart failure group was‘12.

I agree, they were not -- these were
ambulatory heart failure patients who stood to benefit
from an intervention to improve functional capacity
and everything that trickles down from it.

If you look at the Webef‘classes, the zero
to ten, ten to 15, 15 to 20 classification, about 80
percent of these peoplé ;— about 70 percent weré in
Weber class C and 15 percent in B and whatever else a
hundred leaves in Wéber class D.

So not a great number of people  were

- anything but Weber class C. They fit in really well

with the concept of a moderately'impaired population

with heart.failure.

DR. PINA: I think your six-minute walk kind

~ of shows that too, because it’s less than that 300 --

DR. BOEHMER: Yes,'it was consistent.

DR. PINA: Okay. I’ll wait for my next

round.

DR. SWAIN: Dr. Haigney.
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DR. HAIGNEY: I want to yet again echo the

comments that have been made before. It’s an honor to

review this application. I think the investigators

have done a terrific job.

And I want to say that my major

qualification for being here is that I’'m the only

electrophysiologist in the country, maybe the world,
that hasn’t implanted one of these leads or devices.

And I have some questions about fhelleads
that directly result from my ignorance or innocence
with regard to using them.

There were some perforations. And these
would not bé expected with a normal right ventricular
pécing lead.

And these Werevin the hands of -- well, one
would ahtiéipate to be - really elite

electrophysiologists, at the leading centers in some

- of the most active private practice sites.

What was the training that Guidant gave to
these invéstigators,'and what sort of training do you
envision, if this were approved for the less elite

electrophysiologists who, preSUmably, some day are
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going to be putting these in?

DR. YONG: This is Patrick Yong. When we
brought physicians in for training, we required that

at least one implanting physician be brought in from

every investigational center.

It was a vday—long course, we bring
physicians in the morning, go through the mechanisms
of cardiac rescynchronization therapy, talk about the
lead, its properties, how it was deVeloped. Then we’
spent the remainder of the afternoon in the animal lab
with hands-on training. We do plan to have a similar
program for market release situation.

DR. HAIGNEY: So this was in a canine modei?

DR. YONG: Yes.

DR. HAIGNEY: And so then they went direétly
from there to implanting in a human.

- DR. YONG: Yes.

DR. HAIGNEY: And was there supervision

chefe,by some other -- an electrophysiologist who is.

experienced in the procedure?
DR. YONG: We started initially superviéed

by other individuals who were experienced ' in

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




i
i
|
i
:
t
]

10

11

12

13

14

15

16

17

18

19

20

21

22

147

implanting in an anifial lab. We’veé since expanded it

to include field training as well.

MR. DeVRIES: We’d like to have Dr. Higgins

make a few comments related to this and then we may

make, if we could, a geheral pPresentation about
training, because we actually have market released
this in Europe and we've already implemented a
training program.

DR. ‘HIGGINS: I'm Steven Higgins.‘ I'm a
clinical cardiac electrophysiologist at Scripps
Hospital in San Diego. I'm a‘consultant to Guidant
Without otherrfinancial interest. I won’t describe
myself as an eliteb. cardiologist dr
electrophysiologist, but with the largest implanting
center. ’

It’s hard when you’re the first to do

something to be supervised by somebody else. So

“évlearning do this was likély more difficult for us than
”it would be for you or others who were cominQ along at

‘this juncture.

The tools have also changed as well. We’'re

here, primarily, to review the lead and the generator,
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buﬁ a key part of implantation not only is the
teéhnique; which‘has progressed over the implantation
experience, but also the guiding sheaths and éoolsi

In our particular experience, complicatibn
rates were exceedingly low and.non—existent for the
last 50 implants, as experience has progressed.

I enterea this with similar trepidation,
recognizing that we were sticking catheters in a vein
that was not'easily accessible, recognizing that veins
potentially had less resiliency than arteries, and-
that this was unchartered tefritory, and was
pleasantly surprised. to see that the number of
complications wére exceedingly low.

I"pérsgnally ‘think that dissection ié

_ probably more é function of looking for it with
contraét. When we stick other EP catheters in the

coronary sinus, we may very well have minor disruption

" of the vein that we don’t recognize because we don’t

inject contrast with an inflatable, and to look for
that -- and although we focused on tamponade, you must
recognize that this study itself has absolutely no

cases of tamponade. And you also must remember that RV
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leads alone areAaésociaEed with a small incident of
témponade.

So when you take three combined.étudies
resulting in a 0.1 percent incidence of tamponade, to
mé that’s a very acceptable riék and comparable to
what you likely would achieve even without this third

.
lead.

In terms of training of others as well, I'11
defer to thevpresentation here, but will point out
that as our experience progressed, utilizing improved .
»guidiﬁg catheters'and other techniques, that will be
shared with the first-time implanter._

So I wOuld expeét implantation time, as well
as safety, to be better than what was achieved in the
study.

MR. MILLERHAGEN: My  name is Jay

\ Millerhagen. I'm the director of heart failure therapy

éveld?ment at Guidant and I'm .an employee
’“étéckholder.

In'early 1999; wevdevelopad a physician

training programv.in preparation for the market

introduction of the Contak CD and EasyTrak implant
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systems.

The physician training included cardiac
resynchronization.therapy, Contak CD, EasyTrakqénd the
lead delivery system itself.

It has been used_for-over 600 implanters
ffom 300 medical centers across Europe; The experience
gained from this trainihg' program has been quite
positive and is,sUmmarized in the European registry of
the first 1,000vpatients.implanted,with,the Cohtak CD,
Contak TR and EasyTrak systems.

It’s this program that'é provided the basis
for the training that Qas employed for investigators
in the U.S. clinical trials and is plannea for the
U.Ss. commercial availability.

Training will be provided for current ICD

implanting physicians. The content includes mechanisms

of heart failure, the concepts of cardiac

“resynchronization therapy, patient selection and

‘{indications, the designvof the EasyTrak lead and lead

“delivery system, the anatomy of the failing heart and
its impact on the coronary venous system, step-by-step

training on the EasyTrak implant procedure and left
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ventricular lead placemént, hands on use of the lead

delivery system and accessories and risks and

potential complications of implanting of coronary

venous left ventricular lead.

Physician training is required priof,to the
implant of EasyTrak for the firstvtime. We have'
trained over 300 investigatoré from 170 medical
centers in the U.S. clinical trials, Contak CD and
companion. Guidant‘personnel will suppbrt implants of
Contak EasyTrak.products only by physicians who have -
been trained. |

, Tfaining reqUirements may be satisfied;by
attending a Guidant-sponsored physician program.
Several are planned across the United Sﬁates. Or
participating in é one-on-one session‘with trained
Guidant personnel.

- Depending on  the physician’s previous

"invasive experience, they may be mentored by an

;experienCed EasyTrak implanter. Any questions?

MR. DeVRIES: We might also have Dr. Mester
make a few comments. Dr. Mester was involved in

developing a lot of the materials used to help
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1 facilitate the training.
2 - DR. MESTER: Thank you. Stephen Mestef.
C ‘ - -
»fﬁﬂ 3 The data that we present here today indicates how much
| 4 of a learnihg‘process ocdurred. We have trained guite
5 a number of investigators since that iime. The
6 training program has shown .us Worth‘statistically by
A7 ' decréasing implant times from well over three hours to
8 approxihately two hours.
9 | Just‘to givé YOu a frame of reference, two
i 10 houfs,,or 120 minutes, is épproximately the implant'
11 time‘ that waé seen with the ‘iﬁitial single lead
| 12 endocardial defibrillators when they were all first
? (fi1 13 || released.
14 As recently as 1997 the Emory University
15 experience was published with an average implant time
16‘ ~ of 117 minutes. With this training program, we have
17 1 been able to provide coﬁparable implantation to what
18 fgwasifound'with initial ICD implantation.
ol DR. HAIGNEY: Okay. Well, I think I’ve’got
26 some other questibns for later. I’ll just pass it
k 21 along.
. 22 DR. SWAIN: = Okay. Dr. Krucoff .
; <WM\V | _
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YDR. KRUCOFF : I'm an interventional
cardiolegist. I'm geing to ask just some simplistic
questions. Can somebody help me as te'whetheryeny of
the othef data sets that have been pointed eo, MUSTIC

or InSync involve - patients who had a primary

indication for an AICD the way this study cohort did,

or are all of these heart failﬁre?

MR; YONG: This is Patrick Yong. None of
those studies vyou mentioned iook_ at ‘a patiept
populatioﬁ.indicated for ICD.

DR. KRUCOFF: Okay. So clearly relevant
then to kyour‘-cohort and I'm happy‘ te echo what
everyone here has said; |

I actually think this therapy probably
represents an-viméertant contribution to ‘a very
vulnerab;e patient population and that this clinical

trial and the panel pack and its organization and the

'7faata presented have certainly made my Jjob easier,

which I greatly appreciate, including the FDA

contribution. I think we are ultimately down to the
data and the questions about safety and efficacy in

our focus.
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Anothér simplistic Qquestion, a "lead
irevision." Is that another procedure? Is that a
patient who has left the cath lab and who is grought
béck for another procedure? |

MR. YONG; ‘This is Patrick Yong. Yes.

DR. KRUCOFF: Okay. Because to me there is
a very fundamental issue here about how we are talking
about EasyTrak Lead safety and whether it’s comparable
to other'cofonary sinus procedures té me is a non-
question relative to the reality here that in these
patients’ who are clearly ill who have a primary
indication for AICD so the generator and the basic
lead sets associated with the defibrillétor‘ are
indicated.

Those are not a morbidity or even mortality
issue. Thé placeﬁent'of the coronary sinus léad is
completely Vand uniquely related to vthe CRT

?fgpplication. In my wmind every 'single delay,

additional procedure, complication, revision,

reprocedure, is entirely incumbent on a balance as a
risk against the  proposed benefit.  That is a

siﬁplistic way of looking at it but, to me, that is
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what’s on the table here today.

The other issue that I’ll Jjust say out

right, to me is a very significant one, is if a third

of these patients are in a different heart failure

class from the time you implant the device to the time
that was randomized.which]was prospective study design
and I fhink a lot,of aescriptions as to how that might
occur, beta—blockers or added attention.once they have
a device, feollow uéé etc.

To me the huge implication there is that as
we examine an indication for this device, you don’t
have patiénts whose implants are 30 days old. You are
talking about making the decision when you first
implant the device.

To me the identification of the patient’s

functional status by the American Heart Association

class at the time they were enrolled is a real dilemma

" “as to how you would propose indications{

From the way I look at your data, implanting
33 percent of these devices in the patients who need
defibrillators, but with the added‘coronary gsinus

instrumentation time and risks, and a third of them
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who won’t need it 30 days later. I would love to know
if there are any'additional comments on that.

I hear YOu but I'm just saying to me that'’s

~a dilemma that this is such a profound difference and

" it’s an important decision you have to make up front.

You can’t go back and slip this thing in or slip the
coronary sinus lead in 30 days later unless you’'re
going to tell me you can.

DR. BOEHMER: John Boehmer. In terms of the

types of patiehts you’re looking at, they do come in

a cOupie of different varieties. Some of them have
had long—standing Clasé III for heart‘failures and the
odds of thém suddenly getting better from the time of
implant to some time in the future without a
significant intervention is going to’be low. There
are patients --

DR. KRUCOFF: Let me just ask you there

’:iEeCause unless I missed it either on the panel pack or

fany‘of these presentations, I have not heard one

systematic way of understanding who those people are
at the beginning when you go to implant this device.

Am I wrong?
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be. BOEHMER; We‘did not prpVidé data about
their»clasé sometime prior to enrollment. That is
correct.

DR. KRUCOFF: Or any sortvof predictive
approach that would identify which of these patients
are still»Class‘III/IV 30 days after implantation?

DR. BOEHMER: The predictive approach would

"be clinical. In other words, patients with long-

standing Class III/IV heart failure likely will
continue. Patients who have héd an acute event or -
present for the first time with heart failure or
recently wiﬁh heart féilure stand a reasonable chance
of improving.

We treat a lot of heart failure patients
and Qe develop an abilityvto get some idea of who you

can treat and who you can’t. It's»imperfect but we

would use clinical judgement.

- I would also like to point out that in terms

: of the amount of harm, if you look at all the

different events and all the functional capacities,
there is no evidence of harm in the group that is

Class II but, you know, the risk is with getting the
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lead and the additional procedures associated with

that.

But if you look at the magnitude of benefit

' compared to that, if I'm sending a patient for a

‘defibrillator from a clinician standpoint and the

patient is very systematic and you are lookiﬁg at do

I send them for two wires or three wires, from my

perépeétive,‘that's a small'leap,

| DR. KRUCOFF: Okay. Again, I'm -- sorry.
MR. DeVRIES: I was going to say*maybe we

would have a couple of the other implanting physicians

come on that question.

DR. HIGGINS: This is Steven Higgins. Let
me address the first half of your question which I
think referred to dissection more. I think this
létter issue is something I canvbrieflyvaddress as
weli.

DR. KRUCOFF: If you don’‘’t mind, I would

iactually like to ——'I’m not arguing about the data you

have presented on dissection. I’'m just saying that
every single instance of provision or added instrument

time or whatever is something versus not putting 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

159

lead in. That is my only point.

My only other point is that the fact that

‘there are no guidelines evident to me or any analyses
that show that anyone is able to accurately identify

on the day of implantation which of the Class III and

IV heart failure‘patients are still}going te be Class
ITI and IV 30 days later is part of my risk benefit
equation;

DR. HIGGINS: Sure.-

DR. KRUCOFF: And that is a dilemma to me.

DR. HIGGINS: Obviously when the patients
were enrolled we did not know that we had to predict
who was still going to berin Class III 30 days from
now.  Patients who had been stable hearﬁ\failure
perhaps had a recent exacerbation.

As you well know, people whose heart failure

is out of control are more likely to have ventricular

afefrhythmias may have preeented with a cardiac arrest
“and Were_ enrolled in the study, today we would

-recognize that those patients may not benefit from

this device as early as those who are sicker.

- Patients who, as John mentioned, had a long-
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standing histdry of heart failure present with an

indication for defibrillator may be more appropriate

‘in that setting.

DR. KRUCOFF: I hear you conceptually. I’'m
just'saying that ultimately we;re going to have to
look at ﬁhese.

DR. HIGGINS: In terms of the dislodgement,
when this lead.was designed, obviously it was designed
withksafety inrmindgwith two tines extraction, steroid
elution over the Wire concept 80 that there would not .
be any issues until we wére»in uhcharted territory.

Of the 29 dislodgements 25 of £hem were
repositioned. It is important ;o rémember that 98
percént of the patients left the hospital with a
functioning biventricular cardiac resynchroﬁization
system so I think the currenﬁ system 1is very usable.

DR. KRUCOFF: I hear you. Extra procedure

°"énd_pbtentially a cohort patient who may or may not

either need it or benefitted from it. That’s my only

point.
DR. MESTER: Stephen Mester. To try and

answer that, clearly there are going to be some

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




e

f (WN

10

11

12

13

14

15
16

17

18

19

20

21

22

161

patients who would reéeive thié therapy and not
receive a benefit from that additional lead. But the
data indicaﬁes that the majority of them will:

When we place defibrillators today; we know
'that‘a gizable number of thosevpatients will never

receive a counter shock. We cannét predict thaﬁ with
certainty, but with physicians clinical judgement, we
can look at patients who we think are at high risk dr
| at high likelihood of benefit for this implantation.
I‘think that is a big component of it.

Cleafly not every device -- when we stent
somebody, we don’t always resolve their'angina. in
this case I think with clinical judgement we can look
at patients who will have Class III/IV angina -- Class
IV CHF, excuse me, and have the potential for
improvement from the device.

DR. KRUCOFF: Point taken. Again, that is
,;ﬁresuming that there‘is a measuréble benefit on the
’%;fficacy side. -

I wondef if maybe you guys‘could heip me.

I could not find any data that actuaily aséociated

some of the functional measures like VO, ‘and
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improvements and VO, with outcomes of survival or
reduced heart failure.
| Mike or somebody,‘did anybody actuaily see
that the patients whose VO,s got better live‘longer or
die less freqﬁently? Is there ény sort of analysis?
DR. BOEHMER: John Boehmer. | We did not
divide the‘patients_in terms of their net improvement.
and then analyze them long term. The anticipated
result if you were to do such a thing is that patients
who»geﬁ better do better than patients who don’t get
better. I'm not qﬁite sure thaﬁ would be terribly -
helpful to ué. |
DR. KRUCOFF: I think it would be very
helpful to you because the reality is we‘are_sitting

here talking about a group of patients who are very

’bsick,and very frail, and yet one of the things that

damaged this study most profoundly in its prospective

" "design.

You show a 23 percent reduction in your
primary endpoints and it’s not statistically
significant because in your control arm, the outcomes

are not as bad as had been anticipated. There is a
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dilemma here again that these are very sick patients
by des;ription, and Yet by outcomes they did a Qhole
lot better than your originalitrial was §6Weréd as a
basic assumption.

DR. BOEHMER: Right. .I believe Dr. Larntz
had led you to believe thaﬁ if anything thefe was
greater improvement in the sicker patients in terms of
reduction of primary endpoint. !

DR. LARNTZ: This is Kinley Larntz. When we
divided, as I talked about dividing the subgroups, the
benefit waé greater on the composite; that is, the
overall composite endpoint. Obviously the‘number'of
events we are talking»about is relatively small.

I mean, there are a small number of deaths.
That was pointed out that there aren’t that many
deaths in this population. In fact, out'endpoint'is

a composite endpoint. It’s weighted to give death

“tmore weight and then give hospitalizations second most

' weight and then VT/VF events least weight. It was

weighted to allow for death if there was an imbalance.
it tﬁrned out the number of events isvsmall. There’'s

no question.
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DR. KRUCOFF: . Again, that's my point. It
would help me a 1lot to understand that if the
functional measures, which in the advanced._heart
failure group start to look most profound, if those
functional measures correlated té our -- unfortﬁnately
very rare in the control arm they had c¢linical
outcomes, it would help me to have more confidence.

DR. HIGGINBOTHAM:  Michael Higginbotham.
Mitch, I think the problem, of course, is how you deal
with functignal data which you’ve actually got to
collect in live people and patients who don’t survive.
It’'s a big problem how to deal with dropouts as a
practiéal problem. ‘It’s a statistical problem. Of
course, there can be no absolute consensus on it.

There has-been sort of a ground swell of

argument around the heart failure people whether you

should‘just have one endpoint that deals with all

\;ﬁndesirable events and that deals with the patient who

7 dies"almost certainly, or very often, let’s say,

subsequent to deteriorating and can’t participate in
the exercise test.

They get kind of the worst score. We are
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trending toward counting all bad events in one big pot
as an endpbint that deals both with events and bad
functional capacity.

‘i might note here that there were four more

deaths in the not CRT group than in the CRT group. If

those people -- if you assignéd maximal oxygen uptake
of, let’s give thém the benefit of the doubt and say,
3.5 mil per kilogram per minute rather than the zero

that theyvactually had at the time they couldn’t

‘participate in their exercise test, it would have'

-magnified the functional benefit.

I just don’t think it’s possible to look at
the correlation with a test you have to do with
spmebody’that dfOps oﬁﬁ half way through the protocol
stuff.

DR. SWAIN: Mitch, do you have a follow-up

on,that?

DR. KRUCOFF: This is my last comment. I‘1l1l

‘just say not only do I think there are‘strategies to.

approach this, there is a dilemma no question but the
strategies to approach, I mean, what I'm really trying

to do is to try and find a way to connect the data
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that has emerged from your trial to the>imp?ession
that it really leaves that there is potential 23
percent reduction by anyb new therapy ;nd a
prospectively defined primary clinical endpoint
usually we wouid log as a terrific advaﬁce. I'm not
sure that’s not ﬁrue here. 1It’s jdst that the data
construct doesn’t ailow it. |

Thelone thing‘that you do have accessible to

you is the ability to turn half of these things off.

That is actually what I'm probably going to suggest to -

make sure that this post-talk subgroup characteristic

is true.

I would take the cohort that you already

have these things implanted in, put a prospective

question to it, and on a randomized basis turn half of
them off because i think turning everybddy én at six'
months has left you with -- haskcertaihly left me from
iﬁis side of the panel with a real problem.
| DR. SWAIN: Dr. Wittesf

‘DR. ,WITTES:‘ I'm 'going to have three
questions this round. One will be a comment because

it’s my job to mention something about the subgroups
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obviously.

My own feeling about thesubgroup post-hog¢
subgroup analysis_of this type is that while iL is of
interest, it is hardly -- I can’t find it as a -- the
fact that it’s retrospective;. the fact that it's
exploratory, even though it’s a controlled
ex@loratory, it’s not willy nilly exploratory,.leaves
it to me, as Mike says, the hypothesis generating
mode.

Usually when I see daté like this, if I’'m
consultipg I'll turn back to the company and say, .
"You’ve gotvto do the study again." Do you believe
this subgroup enough to take the. risk? That is
éctually one of the quéstions that I have here. Let
me tell you why.

Oné is, of course, my reflective attitude

that when you take a group with a non-statistically

fﬂéignificant result overall and you split it in several

s

different ways, in half, because basically this is a
split in half, one of those‘halves is highly likely to
be a little bit significant and that’s what you have

here.
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But I'm ‘curious about the ejection
fractions. I’ﬁ looking at Table 2 on page 28 at the
NYHA IITI and IV at randomizations and at all paﬁients.
I'm looking at the means, especially ejection
fraction, but everything else.

The only thing that seems different between
the all patients and the III/IV’'s is the proportion of
II’s suggesting that these Class II's are very similar
to the Class III/IV's. The méén ejection fraction,
for example, is roughly 20 in the whole group and ini
the III/IV's. |

These are Class II heart failure patients
with a meén éjéction fraction 6f about 20. The lowest
ejection fréction‘of all which'was 5 was in akClass,II
patient. Basically they have the same QRS duration,
the same heart rate; To me these are funny Class II's
and you need to tell me about that.

o DR. BOEHMER: = John Boehmer. Again, the

 determination of ejection fraction was done at the
time of enrollment and the determination of functional
class was done at the time of randomization. There

are a number of factors that could go into that as
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well.
| Again, ﬁhere were fnultiplé medicationé added
-in the céurse Qf this 'clinical trial thét was
necesSary.because of the population of interest in
this stﬁdy that we could not Qithhold appropriate
medical therapy from.them. We had to study them
Awithin a reasonable period of time from ihplant. We
tried to do the best compromise we could.

I agree‘they are in flux from the time of
enrollmént from randomization. There issome.change.
there, but I beiieve the functional measures}and other
measures suggest that they are a héalthier pépulation
if you lookiat ﬁhem from a number of other measures.

DR. SAXON: 'Leslie Saxon. I understand.what
you're saying but it’s simply hard to imagine how you

could do this better in an ICDvindicated‘patient, a

patient who arrives at your door after having had a VT

'”56r'VR fluorescent whom you can’t really say, "I need

- to optimize betasbldcker therapy for three months, " or
optimizé ACE inhibitor therapy, for that matter,
because there really is a pressing need to proceed

with the procedure.
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I can’t envision a way to accomplish optimal

‘medical therapy with the need to place the device to

reconcile those.

DR. WITTES: I guess my question is are
these really Class II's. I hear.that we can’t really
téll that because of the measurements being done at.
two different times.

Let me get to the issue that Dr.
Higginbotham just brought up, and I think that the one
that has been really tfoubling me a lot. Let’s make
the assumption that we can buy into the subgroup. I
don’t think I‘can but let’s make that assumption.
Then where we are faced is do we accept that the data
on the functional measures show a benefit for therapy.

First, I want to point out that ' in
pharmacologic studies that the point Was made that the
functional measures donft improve and here they do.

" would like to point out. in a lot of phafmacoldgic

:étudies>the difference is that there is a strong --

you save lives and presumably the people whose lives
you’' re saVing are those who are sicker.

It’'s hardly surprising that at the end of
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the day you don’t see better functionalvmeasures in
either the treated group because they are presumably
the ones that wouldﬁ’t otherwise have died.

But I'm looking at these measures and I see
in a six—mihute walk a third of_ﬁhe patients seemed to
be missing their six-minute walk data and that is many
more than thevnumber who have died.

Twenty percent seem to be missing the
quality of life measure at the end éf six months. And
20 percent'seem to be missing the New York Heart

' Aésociation. I couldn’t figure out what proportion
was missing the VO, measurements.

I think my numbers are right. I think what
I’ve done, it’s hard for me to figure them out, is to
take the subgroup of people who were in Phase II and

vask what proportion of thosévpeople were missing.

There are two questions. One is do I have

myfnumber‘of missing right, two, if SO, how did you
\Ahandie the analysis because that is a big chunk of
missing data.indépendent of the deaths.

| DR. HIGGINBOTHAM: Michagl.Higginbotham. To

my knowledge, and I'm sure if they didn’t have a max
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1 test they won’t drop out so that the -- excuse me.
Py ‘ 2 "They were femovedf The only data that you see are-
N 3 thosepaﬁients Who‘had successful testing at baseline
4 at three months and six months. There were no people
5 - who contributed to earlier data Who then dropped out.
6 Oh, not true?
7 DR. LARNTZ: This is Kinley Larntz. The
8 functiocnal status.variables were anélyzed using a
9 longitudinal model. Every'patient who had data at any
10 time pointvwas included in the analysis.
11 | What was done was We f_‘I assumed a multi- -
12. variate response‘and used the data from everybody to
13 'predict what would be the mean of the pbpulation ét
‘ 14 baseline if they\had,advanéed.
f 15 - Thésé measurements from baseline to three
w; 16 months to six ménths for patients that existed auring
17 | all this time, they were part of the study for all
18 i“this<tiﬁe, those patiehts were -- their responses were
19 '.'highly correlated. .Okay? .6 and;.é That’s the range
20 of cérrelation so highly correlated.
‘ -21 _ If patients were low.at baseline and then
k“ 22 - later had no measurements, they contributed to
C |
NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
_ \ 1323 RHODE ISLAND AVE., NW. :
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

.16

17
18
19
20
21

22

173

lowering the expectation for the group they were in.
Ckay? In fact, missing data were included ih the
analysis‘using a multi-variate model.

I guess I have to admit I used tﬁe VMBPSE
program for longitudinal aﬁaleis, to include all
patients for whom we have data on to project what
wouid happen based on the full patient cohort.

Do you want to folléw up?

'DR. WITTES: Yéah, can I follow up?

DR. LARNTZ: Please.

" DR. WITTES: This.is very helpful but I'm
going to ask a question and then make a statement.
The ‘first question is related to ithe difference
between the Phase I and Phase II. T assume the Phase
I'’s are in the study.

" DR. LARNTZ: The Phase I’'s are certainly in
theré; They contribute>to baseline at three months.

DR. WITTES: Okay.: It seems to me that the

- question 1is in general for these anal&ses are the

Phase I and Phase II data stratified into different
strata? The reason I ask is that I would assume that

they must be different in some sense. Thére must have
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bgen a diffefent informed consent.

One group was cbming in for a three-month

- study. One group was cominé in for six-month,study.

One group was coming for functional measures. The

other group was coming for mortaiity. .Presumably the

very process of entering people must have lead to some
subtle differeﬁces. I wonder whethei that was
reflected in the analysis.

DR. LARNTZ: I didn‘t do it prospective
rstratificatioh. What I did was check afterwards with‘
the covariant to see if there was a difference and.see 
how they were different and there was no indiéation of
difference for those Phase I and Phase II for any of
the functional measures. No'difference in effect of
the treatment. I did that one post-hoc.

~ DR. WITTES: Okéy.

DR. LARNTZ: But I did check'iﬁ.

DR5 WiTTES: For fhose of‘yoﬁ who don’t
ﬁﬁderstand. what we were talkiqg about, let me
summarize it briefly so I think it will be clear.-

Basically; as I understand it, the analysis

was done. Each patient came in and had at most. three
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measures, baseline, three months, and six months. All
those measures were uséd for the analysis.‘

Now, the problem -- and I thiﬁk thatjis the
right thing to do. However, when we l¢okin§ at these

secondary meaéures, obviously the same would happen

. but also I’'11 giVe you my opinion.

When you are looking at these secondary
measures as really the reason for approval, you are
saying these are the variable that we cafe about, it’s
really important to realize thati much of the.
information here is coming from the three—month data,‘
not the six—month data because half of the patieﬁtg
never were eligible for six months.

Amongvthose who‘éould have had six-month
data,at my calculation, 20 to 30 percent of them were
missing. This 1s what we call in statistiqs, and

correct me if I'm wrong, a highly modeled appended

 ?fénalysis where you'assume a model, you fit the model

“as best you can, but what it means to me is we don’t

have nearly as much six-month data as the graphs and
the presentations would suggest.- Is that fair?

DR. LARNTZ: Fair? Do I have to define
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fair?

DR. WITTES: 1Is it.reasonébly_accufate?

DR. LARNTZ: Ivmean, sure, we dé the-bést we
can. What we do is‘we have these data and‘I have an
opinion, a strong 6pinion, too.' I use all the data.
T dQn’t want to jﬁst use the completed data or the
pair—wiée data. I want to use all of the data. I did
build a'model; I think the mbdel reflects what is
going on to the best of my ability to make it reflect
so. |

It is true the amount‘of six—month.data.
Obviously all the patieﬁts in Phase I didn’t have it.
In point of facﬁ, we did as much model checking,
residual checking, and so on. We did ail the standafd
kinds ofithings to justify whét wefre doing'and it’s

the best model I think we can come up with. I feel

very comfortable with that model as reflecting what we

“have.

Would I like to have data? Well, if they

hadn’t changed the half we would have more data. Fair

enough? If the design‘hadn’t changed.

DR. HIGGINS: Let me comment. This is
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Steven Higgins. Let me comment from a clinician’s
standpoint, too. Put yourself in the perspective fof
a'minute of being a patient who has had éhlife—
threatening arrﬁythmia who is scheduleé for an
implantable defibrillator and you are offered the
opporﬁunity of entering the study.

Phase I where <you have three months
randomization between two different program arms. You
get the cardiac resynchronization therapy device and
then you get activated at six months, versus Phase II
where yéu get the same surgery exaﬁtly and there is a

50/50 chance of having it on for the first six months

and then you get it on after that.

It’s a pretty subtle difference fof people

to appreciate. Even in relatively intelligent

: populatidn that lives in La Jolla who were my patients

e

fwdifferencesAbetween Phase II and Phase I that resulted

and 70 some were enrolled in the study, there wasn’t

»ﬁfa,'single, patient who expressed concern with the

in a change in enrollment. I would think those groups
are identical from a practical standpoint from signing

the informed consent and then entering the-study.

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

1le6 .

17

18

19

20

21

22

‘178

DR. WITTES: Well, of my two points, the one

that was less important was the stratification by

Phase I, Phase II. I think it’s a nicety. I am more

concerned with how much actual six-month data there

P

are. That is really what my concern is. And how much

of the modeling makes the assumption of a smoothness

of progression from month three to month six.

DR. HIGGINS: i mean, I didn’t model it as
a smooth as -- I didn’'t model it as a regression.
Okay? I modeled them as having a separate three-month.
effect and six-month effect. That will allow us for
a different slope between zero and three and three and
six.

DR. WITTES: Thanks; That'helps.

DR. SWAIN: Thank you. Dr. Aziz.

DR. AZIZ: I think i will just echo some of

the other comments that the other panel members have

" 'made. I enjoyed reading it and I think it‘s an

impbrtant advancemént in heart failure management{
My quéstion, I think, will come from a
surgical perspective. We surgeons have been.

cannulating the coronary sinus for myocardial

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




10

11

12

13

14

15

16

17

18

19

20

21

22

179

protection for some time. Unfortunately, sometimes
you do perforaﬁe it and if you don’t know how to
manage it, it can sometimes be a problem. ?

Was an autopsy done on the patient who did
diev?

DR. BOEHMER: My patient? No, it was not.
He did undergo echocardiography at least three times
during the. course of what‘was going Cn and there was
no accumulatién of pericardial fluid.

DR. AZIZ: 1I'll come to that in a second.
What percehtage of patients in the study groups had
previous cardiac surgery whether it be CABG or a
valve?

DR. BOEHMER} We’'ll have somebody look for
that but I don't have those data readily available for

CABG.

DR. AZIZ: Patients who have had -- first,

the corohary system obyiously is the low pressure
system. When you lock at it as a circular tube, half
of it is already stuck onto the AV grove and then the
entry wall ifvyou perforate it, you know, dependihg on

the size of the_perforation obviously would give you
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tamponade. If you have it to the sides, it go into
the LV or RV depending on how far out you are.

A few cases when one is taken to the OR in

‘the early days of RF oblation there are some that had

rather big holes. I'wasyinterested in seeing that you
had mentioned some had a dissection where vyou saw
staining but you didn’t really sée blood in the
pericardium.

In the OR sometimes when you get a
perforation in the coronary sinus, depending on ther
type of catheter that you use, you might éet hematoma -
but nothing furthervhappens. You may get a hematoma
that at the end éf the case ruptures and, you know,
you get into problems.

| But if a patient hadl previoﬁs cardiéc
surgery, obviously you have adhesions and it is less

likely that you would end up with those patients.

:‘giving you a problem,

Were you able to find the data?ul
DR. BOEHMER: Yes, we were. Out of the
total there were 39 percent that had prior coronary

bypass surgery.
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DR. AZIZ: Would you put this catheter in
somebody who had a tricuspid valve replacement or
would that be contraindication?

DR. EOEHMER: I'11 defer to my'phyéiologist.

bR. SAXON: TLeslie Saxon. 1In general for
mechanical in those rare instances where there is not
a repair but é mechanical Valve, our concern is
generally in advancing an RV lead across the valve.
Wé_ generally don’t put RV lead$. . In fact,
interestingly.enough, that’s how coronary sinus leads
were first developed forkLV‘pacing so I think we would
have more condern about ﬁhe RV lead than the CS lead.

DR. AZIZ: Going back to the coronary sinus;

I think people’s impressions vary. People who are on

steroids, I think, those sort of patients, adrenal

failure in my experience. Those coronary sinuses

rupture quite easily. Again, that may be a group you

may want to be leery of.

.DR. SAXON: ILeslie Saxon. Other cases of

tamponade you can perforate or dissect the coronary

sinus from either something as small as a guide wire

to the lead to something as serious as the guide which
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is obviously a bigger hole.

In the other cases of tamponade, thosé were
successfully drained much like any kind of cétheter
pefforation. Théy‘didn’t‘appear to coﬁtinue)to_bleed.

DR. AZIZ: So the hole must have been gquite
smali.

DR. SAXON: It must héve closed off.

DR. AZIZ: A number of patients in advanced

- heart failure usually on Coumadin or anti—cdagulation

are presumed before thesekdevices were placed, the
anti—coagulation was stopped. When do you‘recommend-
restartiﬁg the anti-coagulation in these patientsg?
DR. SAXON: Leslie Saxon. That’s been
discretionary from center to center. In patients with
mechanical valves, we will generélly start‘Inoxaperin

or something prior to‘Coumadin but, again, we have to

' balance that against device site hematomas, etc.

DR. AZIZ: That’s fine. Go ahead.
DR. SWAIN: At the risk of souﬁding like
George Bush, there are these big orange signsbabout no
cell phones. After the fifth one has gone off, ﬁaybe

everyone could kind of reach down and either put it on
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vibrate or turn it off, please.
Dr. Kaptchuk.

DR. KAPTCHUK: Most of my questions and

concerns have been raised already. I just had one

more question concerning the time between the implant

and the randomization.

As I understood it, the reason that you had

what T assume is like a kind of run-in is to reduce

the amount of noise and have stability of the patient.

Drugs would be tailored appropriately. By doing that

you have increased internal validity of the trial.

The question when you have a run-in like
that is alWays you have to balance the internal
validity with the external validity and the fact that
you won't be able to have this kind of one-month
period with real patients.

The way the question was asked.was_hOW‘wbuld

i:ycu know who would need it‘given that you have this

;'large downward drift in terms of the class of the

N

severity. What was mentioned specifically was that
you would make that judgement based on clinical

severity of a previous duration.
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I wanted to know what percentage of the

patients in this trial were you able -- have you

looked at that question on the original‘data-of the

trial.

What percentage of'thdse people would have
had that longer duration? Was that someﬁhing that was
loocked at? Aﬁd to what extent that change in
severity;rhow would you make that judgement in terms
of the external_validit? of the trial ana if you were
ablerto Qith‘this‘patient population?

DR. BOEHMER: John Boehmer. That was not
prospective so I can’t state that cleérly. There are
going to Dbe those that you are incorrect.
Predominatel? the chaﬁge was from Class III to Class
II over that period of time.

1 think a large number 6f.those you can
estimate clinically becéﬁse you begin treating the

heart failure. They diuresed readily. They have

yadequate blood pressure. They look well-profused.

All the things we tend to do clinically to get some
ideas as to whether or. not we can tread them.

In addition, you have their whole history in
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front of you instead of the data collected in the

context of a clinical trial and you can put that into

context and make an estimation as to whether YOu are

-~

dealing with advanced heart failure or‘ mild to‘
moderate heart failure. Will it be perfect? No, it
won'’t, but I think you can do a good jbb clinically in
doing that.

Additionally; I want to eﬁphasize that in
those patieﬁts that get implanted, in terms of their
clinical outcomes there was ﬁo evidence of any .
deterioration in their’regard. I think I can do this
comfortably with patients presenting to me who are
going for this.

As a matter of fact, from my perspective as
a.heart failure cafdiologist; the statistics aside,
thevmagnitude of benefit that I‘m seeing and the

relative human cost of putting‘in the third wire is

S very small. I would clearly have a great deal of

~interest in using this in ‘advanced heart failure

patients.
DR. SAXON: Leslie Saxon. T think as an

electrophysiologist we make this decision everyday.
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We have a lot of very good -- we know the drﬁgs have
advanced and are better. I think the chances of us,
if anything, we will probably err onvthe side,of, my
guess would bg,,a patient whé would regress to a Class
IT. |
I would jgst simply counter that by saying
even if we‘make thét error, this is a progréssive'
disease and one would -- the érror to me doesn’t seem

too egregious in the percent of patiehts it would

occur in.

DR. KAPTCHUK: That’s all for me.

DR. SWAIN: Ckay. Mr. Morton, the industry
representative.‘

MR. MORTON: Just a quick comment. I would
also like to thank the FDA for‘a ver?'thprough and
well-presented réview and ask for a point of‘
clafification,

Some of the panel discussion has talked

" about both safety and efficacy endpoints but, as I

understand, the agency did conclude that the safety
endpoints were madison. Is that a safe assumption?

DR. BAROLD: We concluded that they met the
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predefined end criteria for endpoints. The sponsor
had defined they met those criteria.

MR. MORTON: Okay. All right. That answers

bmy question.

DR. SWAIN: Okay. Mr; Dacey, the consumef
representative.

MR. DACEY: I have no questions at this
point. I may have an_ébservation or two é little bit
later.

DR. SWAIN: Okay. Thank you. I have a
couple of questions before we go béck tvaf. Domanski.

I think that really the study iliustrates

the importance of study design. As a scuba driver the

- golden rule is plan your dive and dive your plan. I

think our statisticians have kind of illustrated the
importance of that.

A couple questions. One is, as cardiac

“surgeons, Dr. Aziz and I have a great deal of respect

for the coronary scientists and this is really not a

case of no harm no fowl due to the deaths that were

~directly attributed or possibly attributed. I think

~we have to kind of keep that in mind.
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You made a good point/that the Phase I was
blinded both  for patients apd treating heart failure
physicians. What about the Phase II or the non-Phase
I ones?

DR. BOEHMER : John Boehmer. That was
blindea as well.

DR. SWAIN: Okay. So everything is blinded.
Excellent. The operative mortality was listed as 30
days. This is a comment really for the FDA also, that

we can keep almost anybody alive 30 days. Some of the

~databases is an incentive to do that, let’s say.

I really think it should be in-hospital
mortality or in—facility'mortality.’>If they‘came from
home and they don't gothme, that’'s a mortality. Were
there other deaths here ;hat were in-hospital or in-
facility?

MR. YONG: These were deaths of all causes

in 30 dayé. Are you looking for --

DR. SWAIN: Yes, after 30 days, people that
had horrendous cbmplication, let’s say, and died at 31
days or 91 days. We can keep almost anybody alive 30

days.
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DR. HIGGiNS: This is Steven Higgins. The
events éommittee defined mdrtality as death within 30
days or never leaving thg hospital. You‘coula‘be in
the hospital for 120 days and the 120th da? thét.it
was related to that operation bn day one you would
still be included in the first 30 days.
DR. SWAIN: Excellent because‘two or three
times that’s not stated in the panel package and I
realiy think the FDA should make that a requirement.
fhat’s excellent.
You sayA there are 48 centers but in

practicality, if you cah, people that have done over

15 implants, this is a three-year study, five a year,

there’s really only six studies and that may reflect
the 81 percent of the patiénts that have . protocol
breaks.

I think that is also FDA wise a problem in

~a number of institutions to say there are 48 and

somebody did one or two implants or less than 15 is a

problem. You have six highly experieﬁced centers.
Did you stratify complications according to learning

curve? I think you said the last 50 were excellent.
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Is that a significant_difference in complications?

MR. YONG: This is Patrick Yong. We did not
do analysis like that.

DR. SWAIN: Okay.

Dr. Domanski.

DR. DOMANSKI: I really don’t have anymore
questions.

DR. SWAIN: Dr. Laskey.

DR. LASKEY: Just two quickie comments.to

the last question. The statement is made repeatedly .

that the magnitude of benefit is greater in the III/IV

group than oVerall;

I'm looking at.25 percent in the III/IV
group for the composite endpoint versus 19 percent for
an endpoint wﬁich'is not a continuous variable but a
bunch of stuff, some of which is soft and fuzzy and

some of it obviously includes death. This is a non-

"parametric endpoint, if you will. Is a six-point

»difference really that dramatic?

DR. BOEHMER: John Boehmer. In terms of the
eVents, I don’‘t think there is a dramétio difference

between the two groups. If anything, a little more
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benefit in the advanced heart failure groups. Neither

~one reached statistical significance but clearly a

strong trend and clearly a clinically meaﬁingful
magnitude Qf relative risgk reduction.

It’s more in terms of the functional data
and, advanced heartifailure patients if you gave them
a choice between feeling better or living longer, most

would choose feeling better. Those are very important

data. They are very distinct from the composite
endpoint. In treating patients on a day-to-day basis,

those are the areas that we really focus on.

DR. LASKEY: Okay. But the hospitalization
data doesn’t support that either.

DR. BOEHMER: John Boehmer. The

hospitalization data, if you’'re looking at the total

hospitalization there isn’t a trend in terms of

benefit but at the time to first event there were more
“ patients that did not require a hospitalization in the

"treated group in both the advanced heart failure in

the total group.
The time to first hospitalization was longer

in the treated group.  The time-to-first-event
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analysis, which is typically what we do in event
counting trials, was improved by the CRT in a trend
again, but if you count all events they werevhighly

influenced by a handful of patients who had multiple

hospitalizations.

DR. HIGGINS: This is Steven Higgins.

Another way to look at that, one of the numbers that

jumps out more than any other to me is New York Heart

Class. John made an excellent point about these

patients dramatically wanting to. feel better.

The advanced heart failure group none of

them were in Class I or II by definition at

randomization, yet‘by six months 72 percent of them
were in Class I and II.

These patients feel better and many of them
afe'extremely appreciative of the contribution this
therapy has given to them. I fhink that number speaks
for itself.

DR. LASKEY: Well, but 20 percent of that
you éee in the placebo group as‘wéll.

Two quiék points. On your percentages, the

comparison of the percentages, these are events or
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patients? I ask this all the time and it’s never

clear when you talk about the composite endpoint 25 or

19 or 29. 1Is this unit of analysis per patient or per

event?

DR. SWAIN: We’ll .appreciate succinct
answers. |

DR. BOEHMER: 'Exactly. This is a risk
reduction per patienﬁ. It’'s risk réduction. It’'s

prdpbrtional hazardé cqﬁpésite risk reduction on a per
patient basis.

DR. LASKEY: Okay. Two quickies. And the
definition of NYHA III/IV was made af the time of

implantation or enrollment? Where are we starting to

count from?

DR. BOEHMER;‘ John Boehmer. It was made at
the time of randomizatibn right before'they went into
the exerciée portion of the study.

DR. LASKEY: And did you look at it if you
did it from the time of enrollment? Did anything
change?

"DR. BOEHMER: Did we look at New York ﬁeart?

DR. LASKEY: Because something is going on
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with NYHA threé to two.

DR. BOEHMER: Right.

DR. LASKEY: The patients are,diffeéent at
different times so -- - |

DR. BOEHMER: It was assessed as an entry

~criteria at the time of enrcllment and it was assessed

as a measure of what their functional status was at
the time of randomization.

DR. LASKEY: Although you did look at them
another time and --

DR. BOEHMER: VThree months and six months as
well. |

DR. LASKEY: Okay. And finally, just a
point for all of us to consider. Is six-month follow-
up for heart failure trial sufficient to look at these
particulér endpoints given the variability in this
disease as well versus one year, fof‘example?

I mean, if you look at the heart failure
literature; it’s feplete with one and greater years of
follow-up but>six:months unless you’re geared towards,
which I susgpect ié the case here, the physiologic

endpoints, the exercise uptaké, and so forth. It may
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bias the results that way.
DR. BOEHMER: John Boehmer again. Again, as

originally designed as an exercise trial, this was

'looking at six months and three to six months are very

common intervéls to look at exercise capacity as well
as symptomé.

You get intq trouble if you go longer with
more dropouts and other confounding variables ﬁhat
occur in the trial. If you go too short, you may not
see tﬁe full evolution of the treatment effect. Three
to six months is a very common time intervai for
exercise studies.

In terms of morbidity and mortality, which
is‘what you were discussing, clearly longer follow¥up
would be advisable. That is underway. In the context
of functional improvement, this is a fairly good time
framé.

DR. SWAIN: Dr. Pina.

MS. PINA: Coming back to the mortality

‘issue, I think we must remind ourselves in the drugs

studies functional capacity hasn’t always correlated »

with survival. Based on that, and I know if you have
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Dr. Foeter here you must have some echo parameters, do
you have any supperting evidence of improvements in
left ventricular diastolic diameter, etc., or s&stolic
diameter?

DR. FOSTER: fhank yoﬁ. Dr. Elyse Fostef.
I have served as inﬁestigator directing the core
echocardiographic laboratory for the study. I have no
other financial interest.

I need to begin by saying that the
echocardiographic results are preliminary’and.the»data
is still being analyzed. But, in answer to your-
question, Ileana, we do have some key measurements in
approximately half of the patients.

We perform both two dimensional and MO
analysis. We were able to show by two dimensional

analysis that there was approximately a. five

. percentage point increase in ejection fraction in the
© treatment group, about a three percent increase in the

control group'at six months such that the difference

from baseline was statistically significant but no
between group difference.

Systolic volumes decreased also by about
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nine percent. The decrease was seen early in the

- treatment group at three months but then there was a

catch up by six months in the ﬁntréated group.
Measurements were veiy'similar for dimension; as well.

The magnitude of change was similar for_;h;
advanced heart failure grqup as it was for the total
group softhey were analyzed separately.

The one parameter that I would say increased

only'in the treatment group and only in advanced heart

‘failure group in terms of comparison to no treatment

was mitral deceleration time which iﬁcreased by six
months Significantly.

As you know, that is a patameter that
reflects left ventricular filling pressures and has
actually strongly been associated with prognosis in
advanced heart failure. This was improved only in the

treatment group at six months in the advanced heart

‘kfailurebgroup, not in the untreated group.

I think that we encouragingly in this group
at six months we’re not seeing progressive remodeling
of the left ventricle. In both the treated and

untreated groups there is an overall improvement both
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in function as measured by echocardiography and
dimensions.

MS. PINA: Thank you. I think as yoﬁ go on
and do your anaiysis, I would love to see it broken
down into those who are on beta—blockers and those who
are not.

DR. FOSTER: Right} We began ﬁo do some of
that.analysis but I think at this point given the
preliminar?fdata, we probably should not comment on
that analysis separately but we will look at that.

MS( PINA: I think in light of trying to
pléce this within our armamentarium, I just héve one
more guestion for clarificaﬁion. On figure 7 in the
sponsor handout, page 30, there are two models of
pulse genefators listed here, Mbdel 1822 and Model
1823. I’m assuming that the 58 patients initially,
were those the open procedures?

Okay. And then we go down to initial device
and we see 33 of}those inactive and 22 deaths. Is
that death of the patient or death of tﬂe device?

MR. YONG: Thisg is Patrick Yong. That’s

death of the patient.
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- MS. PiNA: Doesn’t that seem a bit high? I
realize that these patients were probably'not put into
the randomization group.

MR. YONG: Well, these represent the very

first patients implanted. We started off doing

- thoracotomy so these represent the very first 58 that

we had implahted.

MS. PINA: I woula love to hear from our
surgeons if they think that is high. I think that’s
high.

DR. SWAIN: Thaﬁ's a‘40fpercent mortality?

DR. BOEHMER: John Boehmer. That is total
mortalityvfromvtime of implant to the time that this

was submitted. That’s about three years of follow-up

~ roughly. For a heart failure population three-year

follow-up less than half mortality over three years

isn’t too far off.

DR. SWAIN: You’d'probably want to ask what

the in-hospital or 30-day mortality was.

MS. PINA: 1It’s high if they aren’t Class
ITI or IV.

MR.'YONG: There were two deaths total in-
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hospital after the'thoracotOmy.
MS. PINA: Then on the other side we have
for thé‘initial device active 357 inactive 92~and 68
deaths. That’svover how long a period?
DR. BOEHMER: The total foilow;up varies
depending on time of enrollment.

MR. YONG: This 1s Patrick Yong. For

patients of the Model 1823 the mean follow-ﬁp time was

 about 13 months. . Maximum follow-up in that patient

group out‘to about 27 months.

MS. PINA: And these patients are, in fact,
randomized?

MR. YONG: Yes.

MS. PINA: I’ve heafd ﬁhe safety iséue from
ﬁhe part of the FDA but this'graphlkind of concerns me
a little bit. I ha&e no.other questions;

DR. SWAIN: Dr. Haigney.

DR. HAIGNEY: Quick question. What can you

‘tell me, and maybe it’s in the application. If it is,

I apologize. Did you look at the QRS duration? Did
patiéhts with greatér QRS duration show a greater

improvement. in any of the functional variables or echo
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