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PROCEEDI NGS
Call to Oder and Openi ng Renarks

DR. BORER  (kay. Everybody has had his
or her three minutes grace period. W are going to
try and get this show on the road.

Today, we are going to be review ng NDA
20-297 from d axoSmit hKli ne, which is based on a
suppl enent that was submitted requesting an
i ndication for the use of carvedilol in patients
with left ventricular dysfunction after nyocardi al
i nfarction.

We will introduce the conmittee again. As
I noted yesterday, we have for the first time an
Acting I ndustry Representative who is non-voting,
that is John Neylan, and today, two SGE consultants
who are voting, Tom Pickering and Marc Pfeffer, and
they will all introduce thensel ves as we go around.

Way don't we start from your side today,
John.

Introduction of Committee

DR. NEYLAN: John Neyl an, Weth Research.

DR. PFEFFER. Marc Pfeffer, Brigham &
Worren' s Hospital .

DR. PICKERING Tom Pickering, Munt
Si nai, New York.
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DR. NI SSEN. Steve N ssen, C evel and
Cinic Lerner School of Medicine.

M nnesot a Medi cal School .
of Washi ngt on.
Deaconess Medi cal Center, Boston.

DR BORER  Jeff Borer, Weill Medical
10 Col I ege of Cornell University.

O©CoOoO~NOOOTA~,WNPE

DR. H RSCH: Alan H rsch, University of
DR. FLEM NG Thomas Fl em ng, University

DR. LORELL: Beverly Lorell, Beth Israel

11 M5. PETERSON: | am Jayne Peterson, the

12 Acting Exec. Sec. of the committee.
LI NDENFELD:  JoAnn Li ndenf el d,
14 Uni versity of Col orado.

3

3

16 of Al berta.

3

CUNNI NGHAM  Susanna Cunni ngham
18 Uni versity of Washi ngton.
ARTMAN: M ke Artnman, New York

3

20 Uni versity.

21 DR. THROCKMORTON: Doug Throcknorton.
22 amthe Director of the Cardio-Renal Division.
23 DR. BORER  Jayne, can we have the
24 conflict of interest statement, please.

25 Conflict of Interest Statenent
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M5. PETERSON: The foll owi ng announcenent
addresses conflict of interest with regard to this
meeting and is nade a part of the record to
precl ude even the appearance of such at this
meet i ng.

Based on the subnitted agenda for the
meeting and all financial interests reported by the
comrmittee participants, it has been determ ned that
all interests in firms regulated by the Center for
Drug Eval uation and Research present no potentia
for an appearance of a conflict of interest at this
meeting with the foll owi ng exceptions.

Dr. M chael Artman has been granted a
wai ver under 18 U.S.C., 208(b)(3) for his
enpl oyer's contract with the sponsor on an
unrel ated matter. Funding received is | ess than
$100, 000 a year.

Dr. Jeffrey Borer has been granted a
wai ver under 18 U.S.C., 208(b)(3) for consulting
for the sponsor on an unrelated natter. He
recei ves between $10,001 to $50, 000 a year.

Dr. Tom Fl em ng has been granted a wai ver
under 18 U.S.C., 208(b)(3) for his consulting for
the sponsor on unrelated matters. He receives
bet ween $10, 001 to $50,000 a year.
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A copy of these waiver statenments may be
obt ai ned by submitting a witten request to the
Agency's Freedom of Information Ofice, Room 12A-30
of the Parklawn Buil di ng.

In addition, we would like to disclose for
the record that Dr. John Neylan, a full-tine
enpl oyee of Weth Research Labs, is participating
in this meeting as an Acting Industry
Representative, acting on behal f of regul ated
i ndustry.

In the event that the discussions involve
any other products or firnms not already on the
agenda for which an FDA participant has a financi al
interest, the participants are aware of the need to
excl ude themsel ves from such invol verrent and their
exclusion will be noted for the record.

Wth respect to all other participants, we
ask in the interest of fairness that they address
any current or previous financial involvement with
any firm whose products they may w sh to conment
upon.

Thank you.

Dr. Borer.

DR. BORER  Thank you, Jayne.

Agai n, the supplemental NDA from
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G axoSmithKline for carvedil ol proposes an
indication to reduce nortality and the risk of
infarction in clinically stable patients who have
survived the acute phase of nyocardi al
infarction--1 am sorry--the suppl emental NDA was
based on a proposal to reduce nortality and the
risk of infarction in clinically stable patients
who have survived the acute phase of a nyocardi al
infarction and have a left ventricular ejection
fraction |l ess than or equal to 40 percent.

The sponsor's presentation will be
i ntroduced by Dr. Kahn.

SNDA 20-297/S-009, Coreg (carvedilol),
G axoSmi t hKl i ne Sponsor Presentation
I ntroducti on
Cl are Kahn, Ph.D.

DR. KAHN: Good norning, |adies and
gentl enen, Dr. Borer, nenbers of the Advisory
Conmittee and FDA. M nane is Clare Kahn and | am
the Vice President for U S. Regulatory Affairs
responsi bl e for cardiovascul ar, urogenital, and
met abol i ¢ products at d axoSm t hKli ne.

The neeting today is focused on
carvedilol. It is a beta-bl ocker which
nonsel ectively inhibits both beta-1 and beta-2
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receptors and, in addition, blocks al pha-1
receptors. The drug's action on beta receptors is
far nmore potent than on the al pha receptor and it
has no intrinsic synmpathom netic activity at any of
these receptors.

Carvedil ol was first approved for the
treatment of hypertension in 1995 and in 1997, the
drug was approved in patients with mld to noderate
chronic heart failure. |In 2001, the indications
for carvedilol were expanded towards the end of the
heart failure continuumto include the treatnent of
patients with severe chronic heart failure and to
i ncl ude prol ongati on of survival

Today, we are proposing that the current
| abeling for carvedilol be nodified to include
experience towards the begi nning of the heart
failure continuum specifically the treatment of
pati ents who have recently survived a nyocardi a
infarction and who have left ventricular
dysfuncti on.

GSK met with the FDA, Cardio-Rena
Division, and Dr. Tenple in May of 2002 to review
the data that the panel will see today. FDA
advised GSK to submit the file and was subsequently
granted priority review
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Just to give you an overview, the scope of
today's presentation, we will review the use of
bet a- bl ockers in patients who have recently
experienced an acute nmyocardial infarction and the
favorabl e effect on reduci ng subsequent risk of
death and recurrent M.

Then, there will be two trials discussed -
CHAPS, which was actually conducted by Boehri nger
Mannhei m and CAPRI CORN, conducted by Roche, but
the data submitted by GSK for the suppl enent.

CHAPS is a pilot trial of about 150
patients which supported our decision to proceed
with the large pivotal trial CAPRI CORN, which is
the focus of today's presentation.

Now, at the outset, the primary endpoint
for CAPRICORN was all-cause nortality. However,
followi ng a reconrendati on of the DSMB, the primary
endpoi nt was changed to include a co-prinmary of
death or cardi ovascul ar hospitalization in addition
to the all-cause nortality. You will hear about
that later, the reason for that.

Now, al though this co-primary was not met,
there was a 23 percent reduction in nortality, and
we are here today to discuss the merits of these
findings and their inclusion into | abeling.
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The proposed indication statenment that Dr.
Borer already alluded to is as follows. Coreg is
indicated to reduce nortality and the risk of
infarction in clinically stable patients who have
survived the acute phase of a nyocardial infarction
and have a left ventricular ejection fraction of
| ess than or equal to 40 percent.

Now, the |anguage includes the indication
of a reduction in nortality since this was a
10 pri mary endpoint of the trial, however, we believe
11 there is also support for an indication of
12 reduction in the conbined risk of death and

O©CoOoO~NOOOTA~,WNPE

13 reinfarction, and you will see data to support this
14 during the course of the presentation
15 To adhere to the agenda, we will begin

16 wi th a background presentation by Dr. Mary Ann
17 Lukas of G axoSmithKline, and this is followed by a

18 tandem presentation. Dr. Henry Dargie will present
19 the primary endpoints of CAPRICORN and Dr. MIton
20 Packer will describe the inplications of these

21 results.

22 Now, this will be followed by a

23 presentation of the effects on non-fatal events by
24 Dr. Dargie, then concluding with safety data and
25 concl udi ng remarks from Dr. Packer.
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We are being assisted today by four
consultants, all of whom played an inportant role
in the CAPRICORN trial. Two are fromthe University
of dasgow. These are Dr. Henry Dargie, the
principal investigator for CAPRICORN, Dr. lan Ford,
the principal biostatistician, and two ot her
consul tants from Col unmbi a University, Dr. MIton
Packer, who was an original nmenber of the CAPRI CORN
Steering Comm ttee before | eaving to becone the
primary investigator for the sister study,

COPERNI CUS. Dr. Jonathan Sackner-Bernstein was on
the Endpoint Committee for the CAPRICORN tri al .

Now, | would like to introduce Dr. Mary
Ann Lukas to provide some background presentation
to today's topic.

Background to the CAPRI CORN Tri al
Mary Ann Lukas, M D.

DR. LUKAS: Good norning, Dr. Borer,
menbers of the Advisory Panel and FDA, | adies and
gentlenen. M/ nane is Mary Ann Lukas and | am
Senior Cinical Director for carvedilol for
d axoSmi t hKl i ne.

Currently, there are three other
bet a- bl ockers approved for the long-termuse in the
post-infarction patient: tinolol, propranolol, and
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the i medi ate rel ease formul ati on of netoprol ol
Wil e atenol ol also carries an indication for use
in post-M patients, that indication is primarily
based on the seven-day followup data fromISIS-11

The major large-scale, long-termtrials
that were conducted with these drugs are listed on
this slide. Al were | andmark studi es when they
were carried out 20 years ago, and despite sone
limtations as to their conduct and analysis, the
totality of the data fromthese studies clearly
establi shed the efficacy of beta-blockers in
reducing nortality in survivors of an acute
myocardi al infarction

However, specific cohorts of patients were
not well represented in these early studies and, in
particul ar, high-risk patients were generally not
enrolled. Patients with heart failure were either
excluded or were enrolled in small nunbers and only
if they had no or mniml evidence of pul nonary
congesti on.

Many currently avail able treatments for
the i medi at e managenment of the post-infarction
patient were either not avail able or not used
including ACE inhibitors, 1.V. nitroglycerin,
heparin, and thronbol ytics.
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In addition, many currently avail abl e
treatments for the | ong-term nanagenment of the
post-infarction patient were not allowed because of
the effect that they m ght have had on showi ng a
benefit of beta bl ockade.

For these reasons, physicians now are
uncertain about the role of beta-blockers in the
managenment of the post-infarction patient in the
modern era. Many wonder whet her bet a-bl ockers are
still needed if a patient is already receiving
drugs that reduce infarct size, reduce the process
of cardi ac renodel i ng, decrease the risk of
infarction, and mininize the adverse effects of
neur ohormonal activation

O hers are concerned about the safety of
bet a- bl ockers in high-risk patients, particularly
the risk of worsening heart failure in patients
with a low ejection fraction and the risk of
hypot ensi on in patients who woul d be receiving ACE
i nhibitors or vasodil ators.

Conplicating matters further is the fact
that beta-bl ockers that are approved for use in
post-infarction patients are not approved for
pati ents who have overt heart failure and, in fact,
they currently carry a contraindication for use in
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these patients.

Conversely, the beta-blockers that are
approved for use in chronic heart failure are not
approved for use following a recent myocardi al
i nfarction.

Specifically, tinolol, propranolol, and
the i mmedi ate rel ease formul ati on of netoprolol are
indicated for use in the post-infarction patient,
but their use is currently primarily focused on
patients at |ow risk, whereas carvedilol and the
sustai ned rel ease formul ati on of netoprolol are
indicated for use in patients with chronic heart
failure. However, no beta-blocker is currently
indicated for the patients in the mddle,
specifically, those with left ventricular
dysfunction that is recognized early in the
post-infarction peri od.

Therefore, these patients are least likely
to receive such treatnent even though, given their
high risk, they are nost |ikely anong
post-infarction patients to benefit from such
treatment. They are also the nost likely to
devel op an approved indication for beta bl ockade in
the followi ng nonths and years when synptons of
heart failure devel op
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Now, carvedilol has been formally
evaluated in controlled clinical trials across the
entire conti nuum of patients fromthose within 24
hours of an acute infarction to those with
post-infarction left ventricular dysfunction to
those with nmild, noderate, or severe chronic heart
failure.

The U.S. Carvedil ol program and the
COPERNI CUS trial focused on patients with advanced
| eft ventricul ar dysfunction, all of whom had heart
failure, but only about half of whom had a history
of a nyocardial infarction, and that generally
occurred years before enrollment in the trial

In these two studies, carvedilol
significantly reduced the risk of death, as well as
the combi ned risk of death and cardi ovascul ar
hospitalization, and the direction and the
magni t ude of these benefits were simlar and
remai ned significant if the anal yses focused only
on the patients in those trials with a history of
myocardi al infarction, which as | said represented
about half of the patients in these trials.

Now, the Australia-New Zeal and or ANZ
study was a noderately sized study of patients with
mld chronic heart failure who had noderate |eft
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ventricul ar systolic dysfunction. Al of these
patients had an ischem c cardi onyopat hy and nearly
all had a history of a prior myocardial infarction.

Carvedil ol significantly reduced the
conbi ned risk of death and cardi ovascul ar
hospitalization in the ANZ study during a foll ow up
of 18 to 24 nonths both when all patients were
anal yzed, as well as when the anal ysis was confined
to those patients who had a previous M.

It should be noted that the ANZ trial was
not a survival study and that only about 50
mortality events were recorded in the trial

So, the two trials that are the focus of
today' s di scussion were conducted with the
intention of evaluating the effects of carvedil ol
in post-infarction patients even earlier in the
di sease process.

The CAPRICORN trial evaluated patients who
had survived an acute M an average of 10 days
earlier, all of whomhad left ventricul ar
dysfunction, but about half of whom had heart
failure. The nmean ejection fraction in this trial
was higher than those in the trials that were
conducted in patients with chronic heart failure.

The CHAPS study eval uated patients who
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were within 24 hours of their acute nyocardia
i nfarction, nost of whom had preserved | eft
ventricul ar function and no heart failure.
Therefore, the CHAPS and the CAPRICORN trials were
carried out with the intention of determning if
carvedil ol would be beneficial if initiated far
closer to the time of nyocardial injury than had
earlier trials evaluating post-infarction patients.

The main focus of today's discussion wll
be on the CAPRICORN trial, but before turning our
focus to that study, | will briefly review for you
the results of the CHAPS trial.

Now, CHAPS, which stands for the
Carvedil ol Heart Attack Pilot Study, was a
single-center trial which was designed to eval uate
in a prelimnary manner the effects of carvedil ol
in the i mediate peri-infarction setting.

The purpose of the study was to gain
confort about the use of carvedilol in this setting
since the drug had not been used early post-M
before. Patients were enrolled if they had an
acute nyocardial infarction within the preceding 24
hours, but they were excluded if they had an
i ndication for, or a contraindication to, treatnent
with a beta-bl ocker.
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Patients who fulfilled these entry
criteria were randomy assigned in a 1-to-1 ratio
to placebo or carvedilol. Treatnent with the study
drug was initiated with an intravenous bolus of 2.5
mg of carvedilol or placebo, after which patients
received 6.25 ng/twice daily of the study drug
orally beginning four hours |ater.

This was increased to 12.5 ng/twi ce daily
after 2 days. The dose of the study drug was not
further increased in nost patients although if
after 12 days, patients taking 12.5 ng/twi ce daily
met the blood pressure criteria and heart rate
criteria that you see on the bottomof this slide,
their study drug could be increased to 25 ng/tw ce
daily.

Treatnment with either carvedilol or
pl acebo was naintained for a total of 24 weeks
fol |l owi ng random zati on.

Now, the primary endpoint of CHAPS, as
defined in the original protocol, was tined to a
prespeci fi ed cardi ovascul ar event, which included
death, heart failure, recurrent M or unstable
angi na, stroke, ventricular arrhythma requiring
medi cal therapy, emergency revascul arization, or
the use of a new cardiovascul ar drug with the

file:///IC|/Daily/0107card.txt (19 of 262) [1/17/03 3:30:25 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

exception of nitrates or diuretics adm nistered
within 72 hours of the onset of their chest pain.

A total of 151 patients were random zed,
74 to placebo and 77 to carvedilol. O these, a
total of 5 patients, 3 in the placebo group and 2
in the carvedilol group, were found to have
viol ated one of the exclusion criteria. These
patients either never received study drug or had
their study drug withdrawn within 4 days.

So, the remaining 146 patients entered
long-termtreatnent and nost received 12.5 ng/tw ce
daily. Only 87 of these patients continued to
recei ve study drug for 24 weeks and by far the nost
common reason for wthdrawal from study drug was
the occurrence of the primary endpoint.

The baseline characteristics of CHAPS are
shown on this slide for the 146 patients who were
random zed, had a confirmed nyocardi al infarction
and received at |least 1 dose of study nedication

As you can see, this is largely a study of
patients who were experiencing their first
myocardi al infarction, who had received appropriate
therapy for their infarction including
thrombol ytics, aspirin, and intravenous heparin,
and who had a normal left ventricular ejection
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fraction.

Overall, the two groups were simlar with
respect to the npjority of the baseline
characteristics.

This slide tabul ates the events that
contributed to the occurrence of a primary endpoint
in the two groups. A primary endpoi nt event was
achieved in 31 patients in the placebo group and 18
patients in the carvedilol group.

Al'l categories of the events were | ess
common in the carvedilol group especially those
related to the occurrence of myocardial ischem a.

This slide shows the Kapl an-Meier plots
for the primary endpoint. The difference between
the two groups was apparently early and was
mai ntai ned for the duration of followup. The
di fference between the curves was statistically
significant at a p value of 0.01

On this slide, we show you that if the 5
patients who were randonized into the trial, but
who did not receive long-termtreatnment with the
study drug because of their failure to neet the key
entry criteria, if those patients are included in
the anal ysis according to the intention-to-treat
principle, the effect of carvedilol remains
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significant.

The nortality results from CHAPS are shown
on this slide. Mrtality was a secondary endpoint,
and there were a total of 6 deaths that occurred
during the 24-week planned duration of the trial
Four deaths occurred in the placebo group, 2 deaths
occurred in the carvedilol group, and this slide
shows the reason for deaths and the tine that the
deat hs occurred foll ow ng random zati on

Overall, the drug was well tolerated in
the study, as described in the briefing docunent
that was distributed to the comrittee

I would like to say in summary that the
data fromthis pilot study support the ability of
carvedilol to reduce the risk of death,
reinfarction, and arrhythm as in the
post-infarction patient, and, in addition,
demonstrate the tolerability of carvedilol in the
i medi at e post-infarction period.

However, CHAPS was a small trial which
observed few cardi ovascul ar events and in which a
| arge proportion of the patients did not continue
doubl e-blind treatnent for 24 weeks due to the
protocol requirenment that patients achieving a
primary endpoint stop study drug.
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For this reason, at this point, we would
like to turn our attention away fromthe CHAPS
trial to a nuch larger and nore definitive trial
known as CAPRICORN. | would call Dr. Henry Dargie
to the podiumto describe the primary results of
CAPRI CORN to you, but would be happy to take any
questions that you m ght have.

DR. BORER  Does anyone have any questions
about study design at this point?

I have one. It is just a question for
information only, there is no suggestion that there
is anything wong with having done it. The
starting dose and up-titration schedule in
CAPRI CORN and al so in CHAPS where the ejection
fraction was a little bit higher, of course, starts
at a higher dose and noves up faster than what is
| abel ed for the use of carvedilol chronically.

I have no problemw th doing that, | just
want to understand how you cane to the rapid
up-titration and the higher starting dose for this
trial of patients with heart failure

DR. LUKAS: | can answer that specifically
for CAPRICORN primarily, because GSK was not
invol ved in the design of the CHAPS study back in
1992, but the feeling at the tine was that it was
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i mportant to achi eve beta-blocking levels in these
patients as rapidly as could be within the bounds
of safety, which was why the up-titration period
itself was shorter than what was used in the heart
failure trials.

For the sane reason, the initial starting
dose was higher, and the safety of that was
assessed as will be described later by the Data
Saf ety Monitoring Board | ooking at the data from
the first 100 patients or so to nmake certain that
was not - -

DR. BORER  Was there some retrospective
review of data fromthe prior trials that suggested
you could do this safely? You know, it wasn't just
pi cked out the air. | assume that there was some
experience that suggested it was okay to do this,
and it turned out to be okay.

DR. LUKAS: Yes. | don't want to say that
I can renenber exactly a retrospective analysis to
support this point, but |I do remenmber that the U S
carvedilol trial data were | ooked at and that
particularly the dose-related information from
MOCHA and fromthe overall programto make certain
that we--all of those trials, by the way, started
at 6.25 in the U S. carvedilol program so we got
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a lot of our sense that the starting dose woul d be
safe fromthose trials.

DR BORER  Paul .

DR. ARMSTRONG Could you clarify two
points for me? |In Table 3, reporting on CHAPS, the
death is 3 placebo, 2 carvedilol, and you said 4
pl acebo in your presentation. Did | nisunderstand?

DR LUKAS: No, there were 5 deaths that
were counted as a primary endpoint, and there were
6 deaths that occurred during the foll ow up period,
so 1 patient who died had a primary endpoi nt event
prior to their death, so that by the time to first
event analysis, 5 deaths are included in the
primary analysis, but the 6 deaths are reported for
occurring in the entire foll ow up period.

DR ARMSTRONG The issue of the
concurrent use or |ack of use of ACE inhibitors in
this popul ation and the instructions, there were at
| east 10 episodes of heart failure, but very |ow
usage of ACE inhibitors here by design

Coul d you hel p ne understand that issue?

DR. LUKAS: Again, with apol ogies for not
knowi ng all of the details of the design when it
was first put together back in 1992, the use of ACE
inhibitors, as you said, was excluded fromthe
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begi nni ng al though there were 5 patients | believe
in total who actually entered the trial and were
receiving an ACE inhibitor, but the feeling was
that, in fact, the establishment of the use of

bet a- bl ockers in the protocol and in the report was
still felt to be deserving of further confirmation
by the investigator. That is howthey put it in
the rationale, and they did not address the
desirability or need to use an ACE inhibitor.

DR. ARMSTRONG  So, we should interpret
the safety and efficacy of this study in the
absence of ACE inhibitors which woul d now be, of
course, background therapy.

DR. LUKAS: Absolutely true, and, of
course, the CAPRICORN trial, as you will see, the
majority of patients did receive an ACE. The only
other thing I would remnd you is, although | can
bring up an exclusion criteria slide for you, but
the exclusion criteria for CHAPS were Killip IV
heart failure, and Killip Il and Ill heart failure
were allowed, but as you said, those patients were
not receiving anything.

DR. BORER  (Ckay. Wy don't we move
ahead.

DR. LUKAS: Thank you
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CAPRI CORN Trial - Primary Endpoints
Henry Dargie, MD.

DR. DARA E: Good norning, Dr. Borer,
menbers of the advisory committee and the FDA,
| adi es and gentl enen.

My nane is Henry Dargie. | amfromthe
University of G asgow. | was the principal
i nvestigator for the CAPRI CORN st udy.

The primary objective of the CAPRI CORN
trial was to evaluate the effects of carvedilol on
all-cause nortality in patients with |eft
ventricul ar dysfunction who had recently suffered
an acute nyocardi al infarction.

CAPRI CORN was a multi-center, random zed,
pl acebo-controll ed parallel group study in patients
with left ventricular ejection fraction equal to or
| ess than 40 percent, with or without heart
failure, and the trial was conducted worldw de in
163 centers in 17 countri es.

The trial was conducted under the auspices
of the Steering Cormittee, of which | was the
chai rman, an Endpoint Conmittee chaired by John
McMurray, and a Data and Safety Monitoring Board
chaired by Desnond Juli an.

Now, all patients in the CAPRICORN tri al
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had had an acute myocardial infarction during the
previous 3 to 21 days. The use of all nodern
evi dence- based treatnments for nyocardial infarction
are including thronmbol ytics, aspirin, heparin,
l'ipid-lowering drugs, et cetera, was encouraged.

Patients were required to have an ejection
fraction of equal to or less than 20 percent, and
importantly, to be receiving an ACE inhibitor for
at | east 48 hours and to have been stable for 24
hours. In all, about 80 percent of patients were
hospitalized at the time of study entry.

Patients were excluded if they had
unst abl e angi na or various other unstable features,
but it is inportant to enphasize that patients may
have had primary edema or even cardi ogeni ¢ shock
during their index M, but they were required to be
clinically stable at the tine of entry into the
st udy.

Patients were not enrolled, however, if
they had an indication for, or a contraindication
to, treatnent with a beta-Dbl ocker.

Now, patients who fulfilled all the entry
criteria were randomy assigned in a doubl e-blind
manner to carvedilol or placebo, carvedilol
begi nning at a dose of 6.25 ng/tw ce a day,
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increasing every 3 to 10 days to a target dose of
25 ng/ bi d.

Shoul d the initial dose of 6.25 not be
tolerated, the patients could then be chall enged
with a dose of 3.125 ng/bid. Patients were then
mai nt ai ned on their maxi mum dose of treatnent study
drug until 630 patients had died.

If the patient's condition deteriorated
during the study, the investigator could, of
course, utilize any interventions that were
clinically indicated, however, investigators were
instructed not to institute open-|abel treatnent
with a beta-bl ocker unless there was a conpel ling
and unequi vocal reason for doing so.

The original primry endpoint of the study
was all-cause nortality. The protocol originally
al so specified three secondary endpoints: (1) the
combi ned risk of all-cause nortality or
cardi ovascul ar hospitalization; (2) sudden death;

(3) progression of heart failure.

The original protocol anticipated that the
study would enroll 2,600 patients based on the
assunption that the 21-month nortality in the
pl acebo group woul d be 29 percent, the risk of
death woul d be altered by 20 percent as a result of
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treatment with carvedilol, and the study woul d have
90 percent power to detect a significant difference
between the treatnent groups with an al pha of 0.05.
The protocol specified the trial would
continue until 630 deaths had occurred with a
m ni mum foll owup of 12 nonths to allow the effects
of carvedilol to beconme apparent.
Thi s nunmber of events did not allow for
any dilutional effect created by patients who
10 di sconti nued the study medi cation or who were
11 treated with open-1abel beta-bl ocker, however,
12 fatal or non-fatal events were recorded and
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13 included in all anal yses whether or not they
14 occurred while the patient was on study nedication.
15 Enrollment in the CAPRICORN trial began in

16 June of 1997. Nearly two years later, in March of

17 1999, the DSMB notified the Steering Conmittee that
18 it was recommendi ng a change in the protocol.

19 As you recall, the original protocol for

20 the CAPRICORN trial had strongly discouraged the

21 use of open-label treatnment with a beta-bl ocker,

22 however, public announcenments in late 1998 and

23 early 1999 that beta-bl ockers had been found to

24 prolong life in trials of chronic heart failure,

25 nanely, CIBIS || and MERI T-Heart Failure had raised

file:///IC|/Daily/0107card.txt (30 of 262) [1/17/03 3:30:26 PM]

30



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

ethical concerns within the DSMB about our policy
of withholding treatnment with a beta-bl ocker until
the conpl etion of the study.

The DSMB bel i eved that patients who
devel oped heart failure during the course of the
CAPRI CORN trial should now be actively consi dered
for treatment with a beta-bl ocker even though it
fully recogni zed that a high frequency of
open- | abel beta-bl ocker use would inpair the
ability of the study to detect a difference between
the two groups.

As a result, and in view of the fact that
the nortality rate in the trial at that tine was
| ower than anticipated, the DSMB felt that the best
approach would be to expedite conpletion of the
trial by changing the primary endpoint to one that
woul d allow a critical nunber of events to be
achi eved as soon as possible.

I nust stress that this reconmendati on was
made prior to having conducted any anal ysis of
unbl i nded data by treatnent group.

This slide sumari zes the changes made in
the protocol by the Steering Conmittee in response
to the DSMB's recommendation. All-cause nortality
or hospitalization for a cardi ovascul ar reason was
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added as a new co-primary endpoint. O the
studyw se al pha of 0.05, 0.045 was allocated to
this new endpoint and 0.005 to the original and
retained primary endpoint of all-cause nortality.

Al'l -cause nortality or cardiovascul ar
hospital was added as a co-primary endpoi nt because
it had been the first prespecified, the first
listed prespecified secondary endpoint in the
ori ginal protocol, and because the critical numnber
of 630 events woul d be reached rapidly if either
death or any cardiovascul ar hospitalization were to
count as events.

Now, a total of 1,959 patients were
randoni zed into the CAPRICORN trial, 984 to the
pl acebo group and 975 to the carvedilol group

As you can see, the two groups were rather
simlar with respect to their baseline
characteristics. It is interesting, however, to
note that even though about 30 percent of the
patients had a history of a previous mnyocardi al
i nfarction, nost of these patients were receiving
nei ther a beta-bl ocker or an ACE inhibitor prior to
their index M, and the index M was conplicated by
the devel opnent of primary edema in nearly 20
percent of patients.
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The next slide tabul ates other baseline
characteristics, many of which distinguish these
patients and those enrolled in the previous
bet a- bl ocker trials, beta-blocker post-infarction
trials.

About half the patients received
thrombol ytics or a primary coronary intervention
during their index M. A large majority received
aspirin, heparin, intravenous nitrates, and about a
quarter received a lipid-lowering drug.

Furt hernmore, about half of the patients
had heart failure, many of whom had recently
received an |.V. diuretic and, of course, all of
the patients or virtually all of the patients were
receiving an ACE inhibitor or, in a very smal
nunber of cases, an angi otensin receptor bl ocker.

The nean ejection fraction, as you can
see, was 33 percent in both groups. The nean
systolic bl ood pressure was about 120 nillineters
of mercury, but in nearly 25 percent of cases, the
systolic blood pressure was, in fact, less than 110
mllimeters of nercury.

Now, it should also be noted that patients
generally were initiated on treatment with placebo
or carvedilol nore than 1 week after the qualifying
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event, so that this trial was not an evaluation of
carvedilol for the imedi ate treatnent of an

evol ving nyocardial infarction, rather, it was an
eval uation of carvedilol in the early management of
post-infarction survivors who had heart failure or
were at high risk of developing it.

Now, of the 1,959 patients random zed into
the CAPRI CORN study, 10 were random zed, but didn't
recei ve any study nedication. They were, of
course, included in all anal yses.

The target doses were achieved in 84
percent of placebo and 17 percent of the carvedil ol
patients within 12 weeks. Cenerally, this level of
medi cati on was maintained for the duration of the
study, and the duration of follow up ranged from 3
to 33 months with a nmean of 15 nonths.

This slide illustrates conpliance with
study nedication. During the course of follow up,
24 percent of the patients permanently discontinued
study nedication, very sinmlar in both the placebo
arm and carvedil ol groups, but inportantly to
notice in this study is that 12 percent of the
patients received open-label therapy with
bet a- bl ocker. This occurred nmore often, earlier,
and for a longer tine in the patients in the
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pl acebo group than in the carvedil ol group.

I would l'ike nowto review the results of
the CAPRICORN trial on the two co-primary
endpoi nt s.

DR. BORER  Henry, before you get to that,
let me ask if anyone has questions about design
i ssues at this point.

I have one. The beta-bl ocker used before
randomni zati on, how was wi thdrawal from
bet a- bl ockers handled in the patients who were
al ready receiving beta-bl ocker post-M?

DR. DARG E: The patients admitted to
coronary care units who were al ready on
bet a- bl ockers, these are sonetinmes withdrawn by the
di scretion of the physician, but it is the case
that sonme patients who were on beta-bl ockers and
appeared to be stable, on being counseled or
di scussed, the trial being discussed with them
coul d have had that beta-blocker withdrawn then to
be subsequently random zed.

This occurred in a relatively small
percent age of patients because as you can see, not
that many patients were receiving beta-bl ocker
prior to adm ssion.

DR. BORER It said 35 percent.
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DR. DARG E: Yes

DR BORER  So, there would have been sone
formal w thdrawal period and then you would have
randomi zed

DR. DARG E: Yes

DR. BORER  (kay. Ton?

DR. PICKERING It was basically the sane
question. You said 3 percent had beta-bl ockers
before their M, and then it went up to 35 percent,
so there were some who were put on it just
tenmporarily, is that correct?

DR. DARA E: That is absolutely right.

DR TEMPLE: Tomcan tell nme if this is a
silly question, but did you consider different
al |l ocations of the al pha--

DR. DARG E: Sorry?

DR TEMPLE: What was done, would be
appropriate if the two endpoints had no
rel ati onship, weren't correlated at all? Sort of
equi val ent to a Bonferroni, but oddly distributed,
but, in fact, one of the endpoints is included in
the other, so those nunmbers seema little nore
conservative than necessary, right? | just
wondered if you had thought about other ways of
arrangi ng that.
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DR. DARA E: Oher ways of expressing the
al pha?

DR TEMPLE: Yes.

DR. DARGE Wll, we did certainly
consider that. We could have split the al pha
evenly.

DR. TEMPLE: M point is that, for
exanple, if there were two endpoints and you did a
Bonferroni, you test each at 0.025, but what | have
learned is that that is over-conservative if the
two endpoints are correl ated.

You didn't divide it equally, so the
nunbers aren't that way, but maybe they didn't have

to be as conservative as you chose. It is alittle
late to fix that, but | was just curious.

DR. DARGE | wonder if, with your
perm ssion, since | amnot a statistician, | could

per haps get some statistical advice fromny
advi sor, Dr. Ford, Professor Ford.

DR. FORD: Hello. M name is lan Ford
fromthe University of dasgow. | think that is an
interesting statistical point, as you said, but
what ever the answer to that question would have
been, we would still be having the same discussion
t oday.
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We did consider it, but we thought it
woul d be better to take a conservative approach to
the probl em

DR. TEMPLE: We plan for future neetings
and events at the same tine, so | was just curious.

DR BORER  JoAnn?

DR LI NDENFELD: An amendnment was made |
noticed to decrease the followup from 12 nmonths to
3 months to conplete the study nore rapidly. Can
you tell me how many patients had a foll ow up of
| ess than 6 nonths?

DR. DARGE: Not off the top of my head.

DR. LI NDENFELD: O just approximtely?

DR. DARGE: Wuld it be possible to
answer that question a little later on in the
presentati on when we have established that figure?

DR LI NDENFELD: Yes.

DR BORER  Steve.

DR. NI SSEN: | have a coupl e of questions.
The ejection fraction had to be | ess than 40
percent.

DR. DARA E: Equal to or less than.

DR N SSEN: Yes. How was that neasured
and when was it nmeasured in the tine course of the
i nfarction?
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DR. DARA E: FEjection fraction could be
measured by any of the established techniques for
ejection fraction, so it could conceivably be
measured al so by invasive technique, so that was
very unconmmon.

The nost common nmet hod of measuring
ejection fraction was echocardi ography. This was
generally measured at a tinme when the patient was
stable following their admnission for their index
M. So, it was very close obviously to
randoni zati on.

DR. NI SSEN: Right, not necessarily in the
very acute phase of their infarction.

DR. DARGE: That's right. The ejection
fraction was neasured generally at the time when
peopl e were stable, not in the hyperacute phase.

DR. NI SSEN: And they had to have ST
el evation M, is that correct?

DR. DARGE No, they didn't. They had to
have a definite diagnosis of myocardial infarction.
They coul d have non- ST segnent el evation nyocardi al
i nfarction.

DR. NI SSEN: Do you have any sense of what
the distribution was between ST el evation and
non- ST el evation M?

file:///IC|/Daily/0107card.txt (39 of 262) [1/17/03 3:30:26 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

40
DR. DARA E: Yes, about 25 percent were
non- ST segnental elevation, the majority were ST
el evati on.
DR. NI SSEN: Does it surprise you that

there was such a--1 mean usually, non-ST el evation
M's don't result in ejection fractions of |ess
than 40 percent. | presume nost of those were
people with a second infarction, is that right?

DR. DARGE Wll, it is very interesting

question. O course, patients could have had a
previous M and therefore have a depressed ejection
fraction prior to coming in, but that is probably
the nobst common reason.

DR BORER  John

DR NEYLAN: | was curious about sone of
the deliberations that went into the cal cul ation of
the sanple size since this is relevant to an
i mportant el ement of the subnission, | believe,
with regard to the strength of the signal

You describe a roughly 25 percent dropout
rate, roughly equally distributed between the two
treatment groups and | was wondering if you could
share with us some of the thoughts in the origina
design as to why a dropout rate was not taken into
account when considering the original sanple size.
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DR DARG E: What wasn't taken into
account was the dilutional effect of open-Iabel
bet a- bl ocker. That was the thing that wasn't taken
into account. | think that we probably anticipated
the dropouts woul d occur probably early in either
group, but the sanple size was sinply an arithnetic
cal culation fromthe power and the reduction in
mortality and the al pha and power that we wanted
for the study.

DR. BORER lan, did you want to coment
about that?

DR FORD: Yes, | think it would be useful
to say something. There are two ways you can do
power cal culations. You can either start with a
theoretical benefit assumi ng everyone wll continue
on study nedication and then adjust that down on
the basis of an assunmed wi thdrawal rate, or you can
start with an effective treatnent effect after
taking into account the patients will inevitably
wi t hdraw from nmedi cati on.

We took the latter approach assum ng there
had been no untrivial withdrawal rate in the study
and we adjusted the effect size down to 20 percent
to adjust for that.

DR BORER  Marc.
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DR. PFEFFER: Wiile we are on this topic,
so there nust be sone table of your projections at
the time you made the change, and we are talking
about drop-ins, so that would influence the
process. Sonehow you nust have had sone estimate
of what the events would be and what your drop-ins
woul d be.
Is there a table that one could |ook at to
say this is what we thought in 19977

DR DARG E: | don't think we have one
DR. BORER  Henry, | would like to ask one
question, and | will ask it again | ater because you

may not have the information now

A nunber of people were censored at the
poi nt where they received beta-bl ockers, and that
is perfectly understandable and that is fine.
saw nowhere in the briefing docunment--all right,
then, they weren't censored, that is just as well,
even better, even better.

The point is that people received
bet a- bl ockers and they recei ved beta-bl ockers for
some reason, and | didn't see in the briefing
docunent or the FDA review any di scussion of
specifically why the beta-bl ockers were given

Now, you may not know, you may not have
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col | ected docunentation sufficient to answer this
question, which | think would be unfortunate in a
way because there is such a cl ear skewed
di stribution of adm nistration of beta-Dbl ockers.

If, for example, people received
bet a- bl ockers because they were devel opi ng heart
failure, and that was happening nore in one group
than another, that might well strengthen the case
for the efficacy of the drug.

So, | am wondering, number one, do we know
why they got the beta-blocker and was an anal ysi s
done, even though it wasn't given to us to account
for that, and, if not, why there was no effort to
do that.

DR. DARA E: Dr. Lukas perhaps night be
the best person to answer that.

DR. LUKAS: Yes, thank you, Dr. Borer.
The answer | amgoing to give you may not be
satisfying on all levels. The information on the
pati ents who received an open-| abel bet a-bl ocker
was taken fromthe concomitant nedication records
and did include an indication for why the drug was
gi ven.

However, when the amendnment was nade in
August 1999, suggesting that people shoul d consider
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putting patients on a beta-blocker if they had
devel oped heart failure, the investigators did not
really receive specific instructions as to indicate
that that was the reason why they were being put on
a bet a- bl ocker.

So, when we | ooked in detail at the
records for these 400 and sone-odd patients who
recei ved a beta-bl ocker across the two groups, we
really have a mixture that is difficult to
interpret in a very clear way.

Most of the people who received |l ong-term
open-1| abel beta-blocker, the indications that the
i nvestigator gave were post-nyocardial infarction
or ischemia, but there was no effort nade--because

this was not given, | will just tell you, it was
not given a lot of inportance at the tinme the
anal ysis was being done. |In retrospect, likely it

shoul d have been.

But we cannot give you based upon the
information that we have in hand an answer that
says 30 percent of the people were for heart
failure, 40 percent were for other reason, and so
on. | can only tell you fromlooking at the data
in general that nost of the information fromthe
i nvestigators said post-M use.
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DR. BORER  Thank you

Tom

DR. FLEM NG A few questions. The
study's enroll nent began in June of '97 and by our
notes here, was conpleted, the foll owup was
compl eted on February 3rd of 2000, is that correct?

DR LUKAS: On March the 1st, 2000, the
investigators received a fax saying that the 633
endpoi nts had been accrued and that they should
contact their patients, bring themin, begin
down-titration, do the end of study assessnents,
and so on.

The actual |ast dose of study nedication
including the dowmn-titration was gi ven on May 30t h,
2000, so that was the actual end of the nedication
bei ng admi nistered. The last foll owup of patients
actually went out to about July, August of 2000 to
get the vital status on all of the patients for
whom the vital status was not known at the tine of
t he end.

DR FLEM NG So, the last survival data
that exists is through June of 20007

DR. LUKAS: Actually, the last death
recorded was July 18th, 2000.

DR. FLEM NG So, there haven't been any
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survival updates beyond that.

DR LUKAS: No.

DR. FLEM NG A design question. Just as
you | ook at this philosophically, you have given us
the history of devel opment of eval uations of
carvedilol. Anong those trials were the
Austral i a- New Zeal and, the U.S. Carvedilol trial,
and COPERNI CUS, where you referred to the time
frane there being two to five years post-M.

Froma scientific perspective, the
question that CAPRI CORN woul d be addressing woul d
be whether it would be useful to use carvedil ol
earlier in the process, initiating it earlier. So,
the |l ogical question then is really not one of
carvedilol, yes versus no, but imredi ate versus
del ay.

In essence, you are random zi ng peopl e
that are now within 21 days of M to i mediate use
of carvedilol versus a strategy that woul d del ay
initiation of beta-blockers to a time period where
clinical conditions would indicate proper
initiation.

That, | assunme is, in fact, your
perspective here, you are | ooking at, by design, an
i medi at e versus del ay design here, intending to
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find out whether or not there is a 20, 23 percent
reduction in death rate over tine fromsuch a
design. Is that correct?

DR. DARGE: Relatively imediate in the
sense that it wasn't given within the first 24
hours as the first nedication.

DR FLEM NG Right.

DR. DARA E: And given in the context of
the use of beta-blockers in other LVD and heart
failure circunstances when its limt has already
been on-board, so it was within that tine frane.

DR FLEM NG And that nmakes sense to ne.
Way then is it not possible in that framework to
have a nortality endpoint? Wy was the Steering
Conmittee and the sponsor of the perspective that
t he endpoi nt needed to be changed from somet hi ng
other than nortality?

DR. DARGE: | could go through the
history of that, if you like. | nmean basically, it
was consi dered that because of the use of
bet a- bl ockers further out in the trial, after three
mont hs or so, and that that would have a drop-in
effect, and obviously lead to difficulty in
detecting a difference between the two groups.

That was the reason for that.
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DR. FLEM NG Because it was thought that
it would be inplausible that you could have a
mortality difference that woul d be meani ngful if
you had an i medi ate versus del ay?

DR. FLEM NG You know, the power
cal cul ations, of course, are on the 630 deaths
originally, and that obviously woul dn't have
occurred within that time frane.

DR. FLEM NG Since you haven't had a
chance to present the data, et cetera, | would like
to return to that thene a little bit later. Let ne
move to anot her questi on.

You referred to the Data Monitoring
Comm ttee, and there are a nunber of issues that
are perplexing to me in this. First, the
menbership of the conmttee, if | understand one of
the earlier slides, Dr. Ford was a nmenber of the
conmittee.

Normal |y, we would anticipate that the
Data Mnitoring Conmmittee woul d be an i ndependent
committee that woul d have no representati on from
the sponsor or investigators.

Dr. Ford, were you independent of this
process?

DR. FORD: My group was the independent
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statistical center for the study, was responsible
for constructing the report for the Data Safety
Monitoring Conmittee. | was the person who
delivered the report to the conmttee, and | was a
non-voting representative on the comittee.

DR. FLEM NG So, you are what | would
call the liaison statistician between the database
and the Monitoring Commttee, but not a nenmber of
the committee.

DR FORD: That's correct.

DR FLEM NG Was there a statistician on
the committee?

DR. FORD: Yes, Sinon Thonmpson, who is the
Director of the MRC Biostatistics Unit in Canbridge
Uni versity, was the statistician.

DR. FLEM NG The second question. In the
materials we had received, there was indication the
committee was blinded. Can you tell us nore about
t hat ?

DR. FORD: The reports that the conmittee
received were on an A/B basis or a treatnent
1/treatment 2 basis. They received the report on
the subjects who were in what we call the "warmup"
phase of the first 200 subjects where we got very
detailed information. They got that data on an A/B
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basis. The nmore detailed information for the rest
of the study, they got in a treatnment 1/treatnent 2
basi s.

For all-cause nortality, where the data
came directly fromthe sponsor because there was a
significant delay in the adverse event data passing
through the CRO which was processing the data and
then coming to ny group for analysis, the data was
all treatment 1 and treatnent 2. For the data from
the sponsor on all-cause nortality, the commttee
decided that with the exception of interim
anal ysis, they only wanted to see completely
bl i nded data as they saw the data as a single group
for all-cause nortality with the exception of the
single meeting where they carried out an interim
anal ysi s.

DR. FLEM NG As an aside, since the
primary responsibility of the Data Monitoring
Conmittee is to safeguard interests of study
partici pants, and have serious ethical concerns
about a nmonitoring commttee that is not fully
unblinded to information evolving in the trial.

Movi ng ahead, though the recomrendati on
now came down fromthe Mnitoring Conmittee based
on having seen results of CIBIS Il and MERI T, and
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this seens very appropriate that |ooking at
energing external information, the Mnitoring
Conmittee, in their judgment, believed that it
woul d be inmportant for patients who, in fact,
progressed to heart failure, to be provided
bet a- bl ockers.

That was the recommendation. | have no
concerns with that, that seens reasonable, but the
sponsor has indicated that it was then the Data
Monitoring Conmittee's recomrendation to change the
endpoint, which is a separate issue.

One issue is, is there a need to alter the
way patients are managed, and | understand the role
of the Monitoring Comrmittee in that process.
don't understand the role of the Mnitoring
Conmittee in the process of changing the endpoint.
That is the Steering Comrittee and sponsor's
responsibility.

But seemingly fromwhat you are telling
us, you viewed it as the Data Mnitoring
Conmittee's responsibility to change the endpoint
inthe trial?

DR. DARA@E: No. As you say, the
responsibility of the DSMB is to oversee the safety
inthe trial. | received a letter fromthe DSMB in
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whi ch they advi sed that we should consider, | think
was the word used, a change in the primary
endpoint, but the decision to inplenent that, of
course, was entirely the Steering Committee.

DR FLEM NG In the document, it was
worded, and | can find the wording in a bit,
something to the effect that it would have been
extrenely difficult for the--yes, the study failed
to achieve its primary endpoint at the prespecified
10 al pha because of a strong reconmendation by the
11 Data Safety Mmnitoring Coommittee to change the
12 pri mary endpoint, a recommendation that woul d have
13 been difficult for the Steering Commttee and the
14 sponsor to ignore.

15 This really is perplexing to me because
16 the Data Monitoring Committee, first of all, should
17 be unblinded, in which case they are the | ast group
18 that | want to be intervening in changi ng ny

19 endpoint, but in this case, you are saying they

20 wer e bl inded.

21 But even with that being the case, it is
22 not the Data Monitoring Comrittee's responsibility
23 to alter endpoints in trials, so it is perplexing
24 to me that you have indicated that it would have

25 been difficult for the Steering Comrittee and

O©CoOoO~NOOOTA~,WNPE
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sponsor to ignore a recomendation fromthe
Monitoring Conmittee to change an endpoint.

That is entirely your purview to decide
what the endpoint is, and it is still not clear to
me why, if you believed that i medi ate versus del ay
could influence survival, why you felt it
compel ling to change the endpoi nt whether or not
you believed it was the Data Mnitoring Conmttee's
reconmendat i on.

DR. DARGE It is, of course, interesting
for me as the chairman of the Steering Committee to
| ook back on those events and consi der what we
thought at the tinme.

We had appoi nted what | considered to be
an extrenmely know edgeabl e and very experienced
DSMB. Desnond Julian had experience of previous M
trials, being on many nore DSMBs than probably
anyone in the room W had experience on the DSVB
in the areas of heart failure and al so nmyocardi a
i nfarction.

So, it would be fair to say that, as the
Steering Comm ttee chairman, | was taking very,
very seriously any information that would conme from
the DSMB. They didn't tell us that we should do
anything. They didn't tell us that we should
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change the primary endpoint. They didn't insist it
be any given change, any given endpoint that woul d
be the new co-prinmary.

They sinply advised us to consider the
possibility of a change in endpoint in order to
expedite the completion of the study. At the tine,
| considered that was within the role of the DSVB
intheir role for the safety of the patients in the
st udy.

| agree with you that it is not their role
to actually decide on those things, but | would say
that it would certainly be within their role to ask
the Steering Cormittee to consider that in the
interest of the safety of the patients in the
trial.

It was in that spirit that | received the
message and we di scussed it anmong the group. It
woul dn't be any surprise to you to know that this
was greeted with a mixture of warmh and ot herw se
by the nenbers, many wanting to maintain all-cause
mortality.

It was only after quite a | ot of
di scussi on, and not just at one neeting, that we
deci ded that we woul d adopt the strategy of
accel erating the conpletion of the study,
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1 mai ntaining its viability, of course, that was our
2 primary concern, and also to maintain the identity
3 of the study as a nortality trial

4 So, within that franework, | felt not

5 unconfortable, if not confortable, with what the

6 DSMB had advised, and | didn't think, and stil

7 don't think, that they had overstepped the mark

8 But insofar as the workings of DSMB are
9 not the subject of witten-down textbooks and

10 instructions as yet, | think there will definitely
11 be a spectrum of opinion on that.

12 DR BORER  Steve.

13 DR. NI SSEN: | guess what we were trying
14 to get at here is there appears to have been, at
15 |l east as | read the docunents, two things going on

16 One was the recognition that in the interests of
17 safety, that allowi ng patients to drop in was
18 appropriate, and | personally find that highly

19 comrendabl e and the correct decision, and | just

20 can't find any fault at all with that decision,

21 peri od.

22 Qoviously, it was a terrible challenge for

23 you, but | think what sone of us have been trying
24  to understand better as we nove forward toward this
25 deci sion was there was al so the problemof a tria
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that was enrolling very slowy, so, you know,
changing the primary endpoint, was the primary
endpoi nt changed because enrol |l ment was sl ow and
this was a way to get the trial done nore quickly,
or were these issues of the drop-in the predom nant
i ssues.

It is confusing to us as we read these

docunents to understand the thinking. | would have
| oved to have seen the actual letter that was
communi cated to the Steering Cormittee. It would

be very hel pful to see exactly how this was
conmuni cat ed

I don't know if that would ever be
appropriate for us to actually see that, but it is
one thing to change a trial for safety, it is
anot her to change the endpoi nt because things are
not going well or you are going slowy and you want
to try to nove things along, so you use a | ooser
endpoi nt ..

I don't know if | am speaking for anybody
else, but I would like to get a sense of that as we
nmove forward.

DR. DARG E: | have a series of backup
slides that describes the way in which this process
took place. Wuld you be interested in seeing
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those? In a nutshell, one can say that this
process was the result of three things.

One was the slow recruitment. One was the
fact that the overall nortality rate was
considerably |l ower than | expected, but | think, if
you like, the straw that broke the canel's back or
the thing that activated the process at the time
was the announcenent of the results of CIBIS II,

whi ch by the way, | was the chairman, and al so
MERI T- Heart Failure, and that set the process
goi ng.

But there was, of course, concern about
the slow recruitnent even at the begi nning, but I
think it was that plus the low nortality rate plus
the drop-in of the beta-bl ockers.

DR. NI SSEN: What Tom | think was hinting
at or maybe he was really saying it is that you
could have said we will allow the drop-in, but we
are not going to change anything el se about the
trial, and that was the alternative decision that
m ght have been made, so to understand the process
about why the endpoint was changed is really an
i ndependent decision of the decision to allow
drop-in.

We are all trying to understand how t hose
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t hi ngs wei ghed upon the group that was responsible
for conduct of the trial, because it does have an
i mpact on how much | eeway we give on this whole

di scovery process.

DR. DARGE | think it is very difficult
to answer that particular issue about letting the
trial continue with drop-in beta-bl ockers because
we really didn't know exactly how common that woul d
be. | nean it could have been very conmmon

It could have been along the Iines we had,
we really didn't know, but casting your m nd back
to 1998 and 1999 and the publication and
presentation of these data, | think did engender a
sense of urgency at least within the DSMB, which |
suppose it comunicates to the Steering Comittee.

Since many of us have been associated with
those trials and their clear results, we felt and
think you agreed that that was the appropriate
thing to do.

DR. FORD: Maybe it is appropriate for ne,
since | was party to the discussions at the DSMB,
to coment on what actually happened. | should
say, first of all, that the DSMB had a charter and
it was very clear to all nenbers of the DSMB t hat
they were an advisory conmittee to the Steering
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Conmittee, and | think they were acting in good
faith in giving advice when they wote to the
Steering Committee.

The issues that they considered were, as
has been indicated, that at that time it appeared
that the nortality rate was about 50 percent of
what had been predicted. The study was
experiencing difficulties in recruiting in addition
to that, but we had the early stopping of the CIBIS
10 Il trial and then the MERIT trial.

11 At the beginning of this critical meeting
12 that took place, there was an open di scussion wth
13 the chairman of the Steering Committee on the

14 impact of CIBISII and MERIT. After that open

15 di scussion, the conmittee then decided that this

16 was a very significant finding and that the

17 investigators and essentially the patients would

18 have to be inforned of the results of those

19 st udi es.

O©CoOoO~NOOOTA~,WNPE

20 Because of the poor recruitment rate, the
21 very low nortality rate, which was particularly
22 important, it was considered that the inpact of a

23 significant nunber of patients going on to
24 open-1 abel beta-bl ocker treatnment woul d make it,
25 particularly after subsequent non-fatal events
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woul d have occurred during the trial, would make it
extrenely difficult to hit the nortality outcone.

It was for that reason that they felt
obliged to corment to the Steering Committee that
they thought there was a difficulty that they
shoul d consi der, but the decision al ways was
actually in the hands of the Steering Conmittee to
make a deci sion

DR BORER  JoAnn.

DR. LI NDENFELD: | have a slightly
different question, so | just want to be sure that
nobody has any nore on this one.

DR. FLEM NG Maybe if you are going to
change, just to summarize and maybe reinforce a
bit, too, what Steve just said, the role of the
Monitoring Conmittee here is in |ooking at energing
evi dence, external evidence, and making a
recomendat i on about what they viewed to be
i mportant for ethical managenent of patients, is
entirely appropriate.

Utimately, the recomendation to the
Steering Cormmttee to make such a change is
advi sory, and the Steering Comittee would act on
t hat reconmendati on.

A change in the endpoint is entirely in
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the hands of the Steering Committee and the
sponsor. |If the DSMB has no access to energing
data, then they, in fact, can be in a position to
provi de advice on that. Once they have access, it
is very inappropriate for themto be in that
posi ti on.

Utimately, one of my objections or
concerns is a statenent in the Executive Sunmary
that seens to suggest that the Data Monitoring
Conmittee was ultimately limting the options the

sponsor and Steering Committee had on the endpoint.

| don't see that whatsoever, and | am
perpl exed in a sense because we are saying here
there are conditions that can emnerge
post -randoni zati on that would | ead the patient to
be in a position to need beta-bl ockers, and as a

result--if we call that drop-ins, | don't call that

drop-ins, | call that delayed adm nistration--as a

result, it is not plausible that you could see a 20

percent reduction for inmedi ate versus del ay when
we are now being asked today to | ook at these data
to determ ne whether or not inmediate is better
than del ay.

So, if you believed that it wasn't
pl ausible to see a difference, and yet you are
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com ng before us today with data to ask us to judge
whether or not there is evidence that inmediate is
better than delay, so it seens rather odd that the
Steering Comm ttee, whether it was a reconmendation
fromthe DSMB or not, reached the concl usion that
mortality wasn't a viable endpoint if we are being
asked today to determ ne whether i mediate woul d
i mprove survival .

DR BORER  Marc.

DR. PFEFFER. The sanme topic. | think the
i nternal know edge and external know edge, so that
the external information available is not only the
two studies you nentioned. You had the U. S
carvedilol trials, which was done even before that,
known to the | eaders of the trial.

The recruitment rate was known to the
| eaders of the trial. Oten, the | eaders of the
trial know gl obal overall without dividing by
treatment assignnent the nortality rate, so did the
Steering Comm ttee know those three ingredients
wi t hout the DSMB?

I n essence, you knew recruitnent, you knew
the U.S. carvedilol, you knew CIBI S as the | eader
of CIBIS. You didn't need the DSMB to tell you
that. What did you need fromthemthat you didn't
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have?

DR DARG E: W didn't need that from
them Basically, the DSMB exercised their role as
far as the safety of the patients to draw that to
our attention, not insofar as we weren't aware of
it. We discussed it at the open session of the
meeting in March of 1999.

Insofar as the U S carvedilol trials are
concerned, | nmean the CIBIS II, of course, was the
first single random zed, controlled trial to
demonstrate an inmpact on nortality of beta
bl ockade, and so the question was still in
di scussi on, but you are quite right.

Wien CIBIS || and MERI T-Heart Failure cane
al ong, there was no | onger any doubt, but you are
right, we were in possession of those facts. It is
just that the DSMB | guess were exercising their
role in drawing that to our attention, and invited
me--we have an open session, that was the plan
bef ore each neeting to discuss matters of concern
and of interest, and it was at that mneeting that we
jointly discussed it.

DR. LI NDENFELD: Could you clarify for ne
how t he bet a- bl ocker drop-ins were handl ed? Just
adm nistratively, if an investigator decided to add

file:///IC|/Daily/0107card.txt (63 of 262) [1/17/03 3:30:26 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

64
a beta-bl ocker, the study was unblinded, or exactly
how was that handl ed?

DR. DARG E: No, the study was not
unbl i nded, but the patients then had to be
down-titrated and then up-titrated on the
bet a- bl ocker.

DR PACKER There are minutes of the DSMVB
meeting. | just want to share with the committee
an excerpt of that, just so that there is clarity
as to what the DSMB recommended and what it did not
recomrend, just one paragraph.

DR BORER  For the record, that is Dr.
Packer who is speaking. When you are speaking, you
have got to introduce yourself.

DR. PACKER: | amsorry. D36?

DR. DARA E: Right.

DR PACKER  This cones fromthe mnutes.
This is a verbatimquote fromthe mnutes of the
Data Safety Monitoring Board that was held on March
10, 1999. This conmes fromthe closed--it was
called "closed section"--this is the section where
the principal investigator was not present.

You can read this for yourself. "The best
option was thought to be a change in the primary
endpoi nt to death or cardiovascul ar
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hospitalization, keeping the target number of
events for the primary endpoi nt unchanged."”

I will let you read the rest of it.

Prof essor Julian was going to wite to the Steering
Conmittee with this proposal, and | do not want to
say this was the right thing or the wong thing.
just want to be able to say that that, in fact, did
take place in precisely the manner, and | wanted to
show you t he docunentation fromthe mnutes that,
in fact, the process by which this took place.

It could be that the Steering Committee
could have figured this out all on their own, and
didn't need the DSMB, but the DSMB did make the
deliberation. They did, in fact, go as far as they
did, and did, in fact, make this particul ar
recomrendation to the Steering Conmittee.

So, | just wanted to make cl ear exactly
what took place.

DR. BORER  Ckay.

DR. PACKER: For right or wrong.

DR. BORER Wy don't you go ahead with
the results.

DR. DARG E: Ch, yes. You stopped ne in
the mddle. Here we are. Results on the primary
endpoi nt s.
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This slide shows the effects on the
co-primary endpoints of all-cause nortality or
cardi ovascul ar hospitalization. You can see there
were 367 such events in placebo armand 340 on
carvedilol. This reflected an 8 percent reduction,
whi ch was not | ower than the amendnent prespecified
al pha of 0. 045.

The next slide is the Kaplan-Meier curve
for that conbined endpoint. You can see the curves
are virtually superinposabl e here, but do separate
towards the |l ater phase of the trial, but this was
not statistically significant.

This shows all-cause nortality. There
were 151 deaths for all causes in placebo and 116
in the carvedilol group. This was a 23 percent
reduction in the risk of death and at a p val ue of
0.031, which also was hi gher than the amendnent
prespeci fi ed al pha of 0.004.

This is the Kapl an- Mei er curve which shows
that the curves do separate early, continue to
di verge throughout the course of the study.

Now, the annual placebo nortality rate was
12.1 percent in the placebo group and 9.8 percent
in the carvedilol group. For information, that
pl acebo nortality was nearly twi ce that observed in
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the earlier post-infarction beta-blocker trials.

At this point, Dr. Borer, | was going to
pause and ask Dr. Packer, because he is going to
el aborate on those prinmary endpoi nt data.

Wy Are W Here?
Ml ton Packer, MD.

DR PACKER Dr. Borer, nenbers of the
Advi sory Conmittee, and FDA, | adies and gentl enen.
Today, the Advisory Conmittee is being asked two
i mportant and interesting questions that have been
di scussed | think at various regul atory neetings
for many years, but never have been | think
speci fically answered.

First, can the findings froma trial that
did not nmeet its primary endpoint be used as the
primary basis for labeling, and, if so, what
criteria should the data supporting such a finding
fulfill to justify incorporation to |abeling?

I think it would be fair to say that these
questions are what today's neeting is all about.

Let's ook at the first question. Can the
findings froma trial that did not nmeet its primary
endpoi nt be used as the primary basis for |abeling?
I guess if the answer to that is no, | guess we
could sinply stop here and end the neeting early
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and go hone, but | think that, in fact, there would
be no reason for ne.

But the questions fromthe FDA indicate
that there is a reason for nmeeting, and that is
because in the past, the FDA has granted an
i ndication based on trials that did not neet its
pri mary endpoi nt because it found the data from
such trials to be credible and persuasi ve.

I want to cite two specific exanples. The
first exanmple is digoxin. Digoxinis currently
indicated for the treatnent of mld to noderate
heart failure to reduce heart failure related
hospitalizations. This is true even though the
trial that observed this benefit, the DIGtrial,
did not achieve its primary endpoint of all-cause
mortality.

Current |abeling for digoxin contains a
detail ed description of the trial including mention
of the fact that the drug did not have an effect on
the primary endpoint.

The second exanple is enalapril.

Enal april is currently indicated for the treatnent
of clinically stable, asynptomatic patients with

left ventricular systolic dysfunction to decrease
the rate of devel opnent of overt heart failure and
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decrease the incidence of hospitalization for heart
failure.

This is true even though the trial that
observed this benefit, the SOLVD prevention trial,
did not achieve its primary endpoint of all-cause
mortality. Current |abeling for enalapril contains
a detailed description of the trial including
mention of the fact the drug did not have an effect
on the primary endpoint.

10 | should mention that the decision to

11 approve enal april for asynptomatic |left ventricul ar
12 dysfunction was al nost certainly favorably

13 i nfluenced by the FDA's know edge that enal apri

14 reduced all-cause nortality in the SOLVD treat nent

15 trial which enrolled patients later in the disease

O©CoOoO~NOOOTA~,WNPE

16 process. | want to get back to that in just a few
17 m nut es.
18 Therefore, in the past, the FDA has

19 concl uded that data supporting the existence of a
20 drug effect can formthe basis for |abeling even
21 when the neasure of benefit that had been

22 identified a priori to be of primary inportance in
23 the trial, was not significantly influenced by

24  therapy.

25 G ven these exanples, | think that the
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real question today is not whether one can base

| abeling on trials that did not nmeet their primary
endpoint, instead | think the real question before
the committee is what criteria should the data
supporting such a finding fulfill to justify
incorporation into | abeling, or as the FDA has
phrased it in its questions to the commttee, what
rul es should guide the decision to allow inclusion
of a discovery into |abeling.

To ny know edge, there are no forma
rules, in fact, | don't think that this issue has
ever been fully discussed before at an advisory
committee meeting, but it is a terribly interesting
and i nportant question.

Let me propose one answer to the question

Specifically, | would propose to the conmittee that
the criteria that will allow inclusion of a

di scovery into | abeling should have the strength of
evi dence conparable to that which would all ow

| abel i ng based on a trial or trials that achieve
their primary endpoint.

In fact, | would say on a personal |eve
that the conmittee needs to set an extremely high
standard here, a standard that would be net only by
the nmost persuasive of circunstances. So, first,
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we need to define these criteria and then we need
to determine if these criteria are fulfilled by the
current circunstances with carvedil ol

The first step is to define the criteria
and | woul d begin by proposing that any benefit
bei ng considered for inclusion into | abeling should
be an out come nmeasure of nmjor inmportance
ldeally, it should be a reduction in nortality.
say this because | think everyone woul d recogni ze
that death is a very special and uni que endpoi nt.
The finding of a treatnent-related reduction in the
risk of death is always conpelling since death is
an unbi ased endpoi nt of paramount clinica
i mport ance.

I ndeed, the FDA reviewer has witten that
the FDA has acted as if all clinical trials
inmplicitly have an al pha of 0.05 assigned to the
anal ysis of nortality independent of the primary
endpoi nt ..

Well, | think we can begin there, but |
think we need to go further because there are
several inportant exanples of how the wong
deci si on woul d have been nmade if our only criteria
were that all trials inmplicitly have an al pha of
0.05 assigned to nortality.
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Here are two exanples. In an initial
study of vesnarinone in heart failure, which
enrol | ed about 450 patients, observed a 62 percent
reduction in nmortality, which was highly
significant, but was based only on 46 deat hs,
observed in a trial designed primarily to eval uate
exerci se tol erance.

Subsequently, a larger study, which was
specifically designed to evaluate the effects of
vesnarinone on nortality and which recorded 10
times as many events, concluded that the drug
significantly increased the risk of death.

Simlarly, an initial study conparing
| osarten and captopril, which enrolled about 700
patients, observed a 46 percent reduction in the
ri sk of death, which was significant, but it was
only based on 49 events, and a trial primarily
designed to evaluate renal function.

Subsequently, a larger study, which was
designed specifically to evaluate the effects and
compare the effects of |osarten and captopri
mortality, recorded 10 tines as many events,
demonstrated that | osarten appeared to be somewhat
inferior to captopril

So, | think we need to be very carefu
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bef ore reachi ng concl usi ons about nortality effects
of drugs based on data fromtrials that were not
designed to find them Such trials generally
observe very few events, and thus, any nortality

ri sk reduction can only reach statistica
significance if it is probably |arge and has very
wi de confidence intervals.

That is why the current exanple with
carvedilol is so interesting. Mrtality was not an
i nci dental observation or discovery in the
CAPRICORN trial. The CAPRI CORN study was desi gned
and carried out as a survival trial, and it
observed a substantial nunber of deaths.

Furt hernore, given an annual nortality
rate that was nearly twice that in earlier
post-infarction trials, the trial could provide a
reasonably precise estimate of the effects of
carvedilol on nortality with relatively narrow
confidence intervals.

In fact, the final results of the study
demonstrating the effect on the original primry
endpoi nt of all-cause nortality, had a p value |ess
than that specified in the original protocol with a
magni t ude of effects simlar to that anticipated in
the original protocol
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Now, | don't want to ignore the fact that
there was a protocol amendment, but | think it
woul d be unfair to use the existence of the
anendnment to claimthat nortality reduction noted
at the end of the CAPRI CORN study was an acci denta
di scovery.

There is no doubt that CAPRI CORN was first
and forenost a survival study, and it continued as
a survival study even after the protocol anmendnent.

So, there are many characteristics of the
CAPRICORN trial that distinguish its nortality
findings fromthe experiences with vesnarinone and
| osarten, however, the nost inportant distinction
between the results of CAPRI CORN and earlier
experiences with vesnarinone and losarten is
reproduci bility where the nortality observations
wi th vesnarinone and | osarten were not reproduced,
the nmortality effects in the CAPRICORN trial have
been replicated in other post-infarction trials
with ot her beta-bl ockers.

Now, this last point is really inportant
because even if one were to agree that all trials
inmplicitly have an al pha assigned to nortality,
some may argue it isn't 0.05, it is far smaller
than that. That is because if we are to believe in
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75
the existence of a therapeutic effect, it nust not
only be credible, it rmust be persuasive.

Sone may argue that a p of 0.031 for the
mortality finding in CAPRICORN isn't persuasive,
the p value needs to be far snaller than that, say,
0. 00125.

Now, | want to make note of the fact that
the FDA perhaps has generally not required
mortality effects to have extrenely small p val ues
in order to be persuasive, but | think we need to
set a higher standard here because the al pha
assigned to the nortality analysis in the CAPRI CORN
trial was not 0.05, it was 0.005.

That nmeans for better or for worse, the
CAPRI CORN i nvestigator set an extrenely high
standard for reproducibility, one which can be net
by one trial with a very small p value or by two or
more trials with the same finding, each with a p
| ess than 0. 05.

Prior to CAPRICORN, there were five trials
with five different beta-blockers that reported a
mortality reduction during long-termtreatment wth
these drugs in post-infarction patients.

These studi es were considered sufficiently
persuasi ve individually and collectively to lead to
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76
the approval by the FDA of three of these
bet a- bl ockers - timolol, netoprolol, propranolol,
specifically for the managenent of post-infarction
patients.

Now, this slide summarizes the key
features of the four |arge-scale random zed trials
that had been carried out with these three
bet a- bl ockers in patients with a recent M.

The first two trials carried out with the
nonsel ecti ve beta-bl ockers timolol and propranol ol
were | arge-scal e studies that observed about 2- to
300 deaths, and each reported highly significant
effects on nortality. The results of the next two
trials carried out with netoprolol are also
favorabl e al though | ess i npressive.

Now, if one conbines the data from al
pl acebo-controlled trials carried out with
bet a- bl ockers in the | ong-term management of
post-infarction patients--and this analysis is the
most recent anal ysis that has been done, it is
based on nore than 2,400 deat hs observed in nearly
25,000 patients enrolled in 31 trials--the evidence
supporting the existence of nmortality effect with
bet a- bl ockers in this setting is extrenely
per suasi ve

file:///IC|/Daily/0107card.txt (76 of 262) [1/17/03 3:30:26 PM]



file://IC|/Daily/0107card.txt

The magnitude of the effect is a 23
percent reduction in risk of death with fairly
narrow confidence intervals.

Now, the results of the CAPRICORN tri al
are extrenely concordant with those of earlier
trials with beta-bl ockers approved for the
managenent of post-infarction patients. The trial
observed a | arge nunber of deaths and the magnitude
of the nortality effect with carvedil ol observed in
10 the CAPRICORN trial was identical to that seen in
11 the meta-analysis of all placebo-controll ed,

12 post-M beta-blocker trials with relatively simlar
13 confidence intervals.

14 Now, this was true even when the

15 met a- anal ysis was restricted to patients who had
16 clinical evidence of left ventricular dysfunction
17 or heart failure follow ng their acute myocardi al
18 i nfarction.

19 So, | think if we |ook at the concordance
20 between the nortality data with CAPRI CORN and the
21 results of other post-infarction beta-bl ocker

22 trials, it wuld be fair to say that the strength
23 of evidence is quite substantial, equivalent to a
24  very, very small p val ue.

25 Now, this argument holds only if it is
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78
appropriate to consider the results of other
post-infarction beta-blocker trials in gaining
reassurance about the reproducibility of the
results with carvedilol in the CAPRICORN tri al

Now, the committee has recently dealt with
this specific issue in another therapeutic area.
Earlier this year, the advisory conmittee | ooked
favorably at the results of a controlled trial with
|l osarten in diabetic nephropathy, but it expressed
skeptici sm about recomendi ng approval based on the
findings in a single trial, whose primary endpoint,
whi ch included a conponent of questionable clinica
i mportance, was achieved at a significant, but
uni npr essi ve p val ue.

However, the conmittee reconmended
approval of losarten when the findings in the
|l osarten trial were considered together with the
hi ghly concordant findings of a simlar trial with
irbesarten in the same disease, a trial which when
consi dered alone, did not lead the conmttee to
recomrend t he approval of irbesarten

So, | think the commttee felt confortable
with this recommendati on because they believed that
nei ther irbesarten nor |osarten had effects that
m ght detract fromtheir ability as angi otensin
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ant agoni sts to prevent the progression of rena
di sease, so we should apply the sanme criteria to
the current situation with carvedil ol

Specifically, does carvedilol have effects
that m ght detract fromits ability as a
bet a- bl ocker to reduce nortality in the
post-infarction setting. Well, not all drugs that
bl ock beta-1 receptors have simlar effects in
reducing nortality in post-infarction patients.

This trial summarizes the findings of a
recent neta-analysis by Freemantle and col | eagues
that explored possible relations between the
phar macol ogi cal properties of specific
bet a- bl ockers and their effects on nortality in
long term post-infarction trials.

Overall, long-termtreatnment with a
bet a- bl ocker reduced the risk of death by about 23
percent, however, the magnitude of the effect
appeared to be attenuated in trials with
bet a- bl ockers that had intrinsic synpathom netic
activity, and therefore it is possible for
bet a- bl ockers to have ancillary effects that
detract fromtheir nortality benefits, and it is
possi ble using this kind of analysis to detect such
effects.
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It is therefore noteworthy that carvedil ol
i s a nonsel ective beta-bl ocker that has no
intrinsic synpathomnetic activity. |In fact, if
one adds the data from CHAPS and CAPRI CORN to the
data with other beta-blockers, the nagnitude of the
effect of carvedilol are precisely what m ght be
anticipated fromits known pharmacol ogi ca
simlarity to tinolol and propranol ol

However, one could | ook at this and argue
that it is still possible for carvedilol to exert
an unknown pharmacol ogi cal effect that m ght
detract fromits survival benefit in a manner that
m ght not be picked up by this kind of analysis.

To address this possibility, we need to
exami ne the effects of beta-blockers in a disorder
closely related to left ventricular dysfunction
followi ng a recent nyocardial infarction, and that
is left ventricular dysfunction follow ng a renote
myocardi al infarction

Now, the two disorders are part of a
singl e di sease continuumw th patients noving from
one phase of the disease to the next over a period
of weeks, months, or years. |In fact, simlar
neur ohor monal factors are believed to be imnportant
both early and late in the disease process,
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expl ai ni ng why both ACE inhibitors and
bet a- bl ockers are effective in inproving outcones
at both time points in the di sease conti nuum

Pl ease remenber it is exactly the sane
t hi nki ng process that was used by the FDA when it
relied on the nortality reduction seen in the SO.VD
treatment trial to gain reassurance about their
deci sion to approve enalapril for patients in the
SCOLVD prevention trial

Now, three different beta-blockers -
bi soprolol, carvedilol, and netoprol ol, have been
shown to reduce nortality in patients with left
ventricul ar dysfunction and chronic heart failure,
and the magnitude of this benefit for each drug is
simlar in patients with or without a renote
hi story of a nyocardial infarction.

Carvedi | ol has been shown to reduce
mortality in patients with left ventricul ar
dysfunction and chronic heart failure, and the
magni tude of this benefit is extremely sinmilar to
that produced by ot her beta-blockers in this
di sorder both in patients with and without a renote
history of an M.

If carvedilol had a pharnmacol ogi ca
property that detracted fromits ability to reduce
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mortality, for exanple, alpha blockade or an
anti oxi dant effect, such an action should have been
apparent in trials with the drug in chronic heart
failure and shoul d have negated or diminished its
effect relative to other beta-blockers, and this
was not the case.

In fact, just as in the post-infarction
setting, intrinsic synmpathom nmetic activity has
al so been associated with reduced survival efficacy
in chronic heart failure.

So, | think we can conclude that |ong-term
bl ockade of beta receptors can be expected to
reduce nortality in the post-infarction setting,
that drugs classified as beta-bl ockers can exert
effects that may detract fromtheir ability as
bet a- bl ockers to reduce nortality, and current
approaches are able to detect such effects; that
t he pharnmacol ogi cal properties of beta-bl ockers
that may di mnish their survival effects appear to
be simlar in the post-infarction setting and in
chronic heart failure, and that the observed
effects, the observed effects of carvedilol in both
post-M patients and in chronic heart failure
i ndi cate the drug does not exert effects that m ght
detract fromits action as a beta-blocker to
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prolong life.

Thus, the current situation with
carvedilol, I think fulfills all the requirements
that m ght reasonably be proposed to allow the
conmittee to consider the results of other
post-infarction beta-blocker trials in making
judgrments about the credibility and persuasi veness
of the nmortality findings in the CAPRI CORN st udy.

So, let's return to the original question
- is the totality of available data sufficiently
credi bl e and persuasive to conclude the carvedil ol
reduces nortality in the post-infarction patient
with left ventricular dysfunction even though the
CAPRICORN trial did not achieve its primary
endpoints at prespecified | evels of significance?

I think it would be fair to say that the
ci rcunst ances surrounding the current application
are fairly unique. First, the benefit of treatnent
with carvedilol we are talking about today is not a
surrogate endpoint or a minor clinical effect, but
a meani ngful reduction in the risk of death.

The nortality benefit of carvedilol seen
in the CAPRICORN trials was not an incidental or
unexpected finding, but seen in a trial that was
specifically designed and carried out to evaluate
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the effects of the drug on survival and was of a
magni t ude anticipated in the original study
pr ot ocol

Second, the nature and magni tude of the
mortality effects of carvedilol in this trial are
al nost identical to those seen in other
post-infarction trials. This provides externa
confirmation within the same class of drugs, an
exanpl e very anal ogous to the situation with
|l osarten and irbesarten in diabetic nephropathy.

Third, experience with carvedilol in
trials of chronic heart failure shows that the sane
drug prolongs |life when added to an ACE inhibitor
in post-M patients who are later in their disease
process.

Thi s provides yet another type of externa
confirmation with exactly the sane drug, but in
patients who are treated several years later. This
exanple is very anal ogous to the situation with

enal april, which was evaluated in the SO.LVD
prevention and SOLVD treatnent trials.
So, | think we really do have a fairly

uni que situation. W have an endpoi nt of
unquestioned clinical inportance observed in a
trial designed to find it, and in addition, we have
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two types of external confirmation, confirmation in
the sane di sease, within the same class of drugs,
confirmation with the sane drug later in the sane
di sease state.

Thi s means we not only have persuasive
evidence of a class effect, but we also have
per suasi ve evidence that this class effect applies
to carvedil ol

So, when the conmttee considers the
questions posed to it this afternoon and di scusses
the criteria that need to be fulfilled to allow the
inclusion of a discovery into labeling, let ne
suggest one possible set of criteria, in fact, let
me suggest the nost stringent criteria that | can
t hi nk of.

Here they are. The findings should be a
reduction in nmortality. The trial should have been
designed to detect the finding, and the nagnitude
shoul d have been anticipated in the original study
pr ot ocol

The observed magnitude of the benefit
shoul d be both clinically relevant and realistic,
and concl usi ons about benefit should be based on a
meani ngf ul number of events.

There shoul d be substantial evidence of a
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simlar benefit both in nature and nagnitude in the
sane di sease state with other nenbers of the same
class of drug. There should be substanti al
evi dence the drug produces the sane benefit |ater
in the di sease process, and the magnitude of such
benefit should be conparable to that with other
menbers of the sanme cl ass.

Finally, the findings should be supported
within the trial by additional evidence of clinical
benefits without overriding safety concerns,

somet hi ng whi ch you will hear about in the final
two presentations.
Now, | realize that these criteria fit

precisely the current situation with carvedil ol,
but can anyone think of nore stringent criteria
than these?

In my own view, the only way soneone coul d
reject these criteria would be to insist that a
trial nmust neet its primary endpoint to be
incorporated into | abeling. That would nmean the
concept of discovery as defined in the FDA
questions woul d be inpossi bl e.

Now, |ater today the committee will be
asked how rmuch it is willing to inflate the fal se
positive rate by accepting data in a clinical tria
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that failed to nmeet its primary endpoint. | do not
know how the conmittee will answer this question,
but ny own personal response would be zero.

I do not think the conmittee shoul d accept
any inflation in the false positive rate in making
clinical or regulatory decisions. So, in ny view,
today' s di scussion should not be about how much the
committee should be willing to inflate the fal se
positive rate.

The real question is, in making regulatory
deci sions based on trials that mssed their primry
endpoi nt can one reduce the false positive rate to
acceptabl e |l evel s given the opportunity
considering, not just the results of one trial, but
the totality of avail able data.

If one rejects the concept of discovery
entirely, it would nmean one woul d be giving great
wei ght to concerns about an increase in the false
positive rate in the single trial while at the sane
time giving little weight to the totality of
avai | abl e data which in the case of carvedil ol
shoul d lead to a marked decrease in the fal se
positive rate.

It is upto the conmittee to determ ne
whet her the bal ance of concern and reassurance that

file:///IC|/Daily/0107card.txt (87 of 262) [1/17/03 3:30:27 PM]

87



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

I think are unique to today's discussion is in
favor of approval.

I woul d be happy to take any questions the
committee m ght have.

DR. BORER Not at this point. Wat we
will do since this actually is a phil osophi cal
regul atory discussion that is handled in the
questions, is to table that discussion until we get
to that point and maybe we can hear the renmai nder
of the results now and proceed with the sponsor's
present ati on.

CAPRI CORN Tri al
Ef fect on Non-Fatal Events
Henry Dargie, MD.

DR. DARG E: Thank you.

I am now going to talk on the effect of
carvedilol on non-fatal events in the CAPRI CORN
trial. W have focused so far on concordance of
the mortality results in the CAPRICORN trial with
the nmortality results of other studies.

But | ooking for concordance, it is
inmportant to | ook not only at nortality, but at
non-fatal endpoints across the studies. For
exanple, there were two co-primary endpoints in the
CAPRICORN trial, the effect on all-cause nortality
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and the effect on all-cause nortality or
cardi ovascul ar hospitalizations.

The effect on nortality was very simlar
to that seen in the earlier post-nyocardia
infarction trials, as Dr. Packer has said, but was
the observed effect of carvedilol on the conbined
ri sk of death or cardi ovascul ar hospitalizations
simlar to the earlier post-infarction beta-bl ocker
trials.

Well, of course, this question is
difficult to answer because this endpoint was never
assessed in early beta-blocker trials, which did
not record the recurrence of hospitalizations as
endpoi nt s.

We can attenpt to answer this question,
however, by |ooking at the specific events that
were responsi ble for a cardiovascul ar
hospitalization. Now, in the CAPRICORN trial, a
cardi ovascul ar hospitalization was defined as an
adm ssion for any cardiovascul ar reason except for
an el ective procedure.

As you can see fromthis slide, which is
the tinme to first event analysis of the conbi ned
endpoi nt, you can see nmany of these adni ssions were
for the occurrence of a major cardiovascul ar event,

file:///IC|/Daily/0107card.txt (89 of 262) [1/17/03 3:30:27 PM]

89



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

90
such as death, myocardial infarction, worsening
heart failure, cardiac arrhythm a, or stroke.

The frequency of these adnissions was
generally lower in the patients random zed to
carvedil ol, however, about 30 percent of the
adm ssions were not related to a mgjor
cardi ovascul ar event, and the frequency of these
adm ssions did not seemto be affected by
carvedi l ol

I think this is inportant because in
comparing the CAPRICORN trial and interpreting the
results, we have to realize that previous
| arge-scale trials have focused only on adm ssions
for mmjor cardiovascul ar events.

For exanple, the primary and secondary
endpoints prespecified in earlier post-infarction
bet a- bl ocker trials were the occurrence of a
non-fatal infarction or arrhythm a, and no anal ysis
was ever carried out of the effect of treatnent on
al | cardi ovascul ar admi ssi ons.

In fact, if such an anal ysis had been
performed, it is unlikely that effect of
bet a- bl ocker woul d have been found because in the
bet a- bl ocker group, there were consistent reports
of increased frequency of heart failure,
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hypot ensi on, bradycardia, et cetera, in nmost of the
trials as you can see. Such events were included
in the cardi ovascul ar hospitalization endpoint in
CAPRI CORN, but not in these previous trials.

Probably the nost detailed informati on we
have about the occurrence of non-fata
cardi ovascul ar events conmes fromthe beta- bl ocker
heart attack trial. In that study, the proportion
of patients reporting cardi ovascul ar events ot her
than reinfarction were sinmlar in the placebo and
propranol ol groups with respect to heart failure,
angi na, and so on.

Now, in all recent |arge-scale
post-infarction trials of patients with |eft
ventricul ar dysfunction, which were carried out
with ACE inhibitors and nore recently with
al dest er one ant agoni st epl erenone, the prespecified
endpoints that reflected the effect of treatment on
fatal and non-fatal cardiovascul ar events al ways
focused on nmmj or cardi ovascul ar events,
specifically, the occurrence of nyocardia
infarction, heart failure, arrhythm a, stroke, or
varyi ng conbi nati ons of these events.

So, it is inmportant to note, and this
slide is important in that respect, that if the
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effects of carvedilol in the CAPRICORN trial were
to be reanal yzed using any of the definitions of a
cardi ovascul ar endpoi nt used in any of these
earlier trials, treatnment with carvedilol would
have been associated with a clinically and
statistically significant result.

This slide lists the various definitions
of a cardiovascul ar event used in earlier trials
fromthe nost selective at the top with diffuse
events to the nost conprehensive with the |argest
number of events at the bottom

Regardl ess of which definition is used,
carvedil ol would have reduced the risk of a
cardi ovascul ar event by 17 to 30 percent, all wth
nom nal ly significant p val ues.

There is an inportant point to make here,
is that we are not showi ng you these data to
concl ude that carvedil ol does reduce the risk of
these non-fatal cardiovascul ar events.

We are showi ng you these data to provide a
credi bl e explanation as to why the expected effect
on the conbined risk of death or cardiovascul ar
hospitalization was not net, so the comm ttee need
not necessarily give great weight to such failure
inits deliberation of the persuasiveness of the
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mortality finding in CAPRICORN, which is the
preem nent event.

I would I'i ke now to show sone additiona
data showi ng the concordance of the results of the
CAPRICORN trial with the results of other
post-infarction beta-blocker trials specifically
with respect to subgroup anal yses, node of death,
recurrent myocardial infarction, and cardiac
arrhyt hm as.

First of all the node of death. This
slide shows the prespecified subgroup anal yses for
the effect of carvedilol on all-cause nortality.
The magni tude of the treatnment effect across al
subgroups was simlar to that seen in the analysis
of all random zed patients.

Any trend towards a different response in
a specific subgroup for all-cause nortality was
not, in fact, confirned when that sanme subgroup was
anal yzed for the conbi ned endpoi nt of all-cause
mortality or cardiovascul ar hospitalization

Now, of the prespecified subgroup anal yses
of which this is a list, only one of them suggested
the possibility of heterogeneous effect.
Specifically, for both of the primary endpoints,
carvedil ol appeared to have an adverse effect in
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patients who were in Killip class 11l at baseline.

These were the patients, | stress, who had
pul mronary rales nore than hal fway up on physica
exam nation, however, there were only 65 patients
and 21 deaths in this subgroup, so one needs to
interpret this fairly cautiously.

Nevert hel ess, even the possibility of a
finding here raised our interest since these
patients had been systematically excluded from
earlier post-infarction beta-blocker trials. So,
we went back and carried out two post-hoc anal yses
| ooking for patients who were simlarly
under-represented or were shown to respond | ess
well to beta-blockers in earlier post-infarction
trials.

This slide, in green, shows two post-hoc
anal yses based on the presence or absence of
el evated cardi ac enzynmes and based on the
pretreatment systolic blood pressure.

For both primary endpoints, carvedil ol
exerted its nost marked effects in patients who had
enzymatic confirmation of their index myocardia
infarction, and for both endpoints, the higher the
basel i ne bl ood pressure, the better the response to
carvedil ol or vice versa
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Again, this is interesting because
patients without enzymatic confirmation of their
i ndex infarction and patients with | ower systolic
bl ood pressures were either excluded fromor were
shown to respond | ess well to beta-blockers in
earlier post-infarction beta-blocker trials.

So, we subnit that these anal yses provide
addi ti onal evidence that the results of CAPRI CORN
are, in fact, simlar to the results of these
earlier beta-blocker trials.

Now, let's move on to analysis of the node
of death. In all earlier post-infarction
bet a- bl ocker trials that showed a reduction in
mortality, there was al so reduction in
cardi ovascul ar death and in sudden deat h.

This was al so true in the COPERN CUS
study, a trial of carvedilol in patients with left
ventricul ar dysfunction and chronic heart failure.

This slide shows the hazard ratios and
correspondi ng 95 percent confidence intervals for
the risk of cardiovascul ar death, sudden death, and
death due to worsening heart failure in the
CAPRI CORN tri al .

Patients in the carvedilol group had a 25
percent |ower risk of a cardiovascul ar death, a
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| ower risk of sudden death, 26 percent |ower risk
of sudden death, and a 40 percent |lower risk of a
punp failure death. Now, each of these effects was
normal Iy significant or nearly so.

This slide shows Kapl an-Meier curves for
the analysis of time to sudden death. Although
this was prespecified as a secondary endpoint, the
CAPRI CORN st udy, however, | nust note, was not
powered to detect a significant effect on any
particul ar node of death.

Neverthel ess, this effect on sudden death
is al so concordant with that seen in earlier
post-infarction beta-bl ocker trials.

The earlier post-infarction trials of
bet a- bl ockers not only showed a reduction in
cardi ovascul ar death and in sudden death, but they
al so showed a reduction in the risk of a non-fata
reinfarction.

I ndeed, in several meta-analysis of these
early studies, |lowtermbeta bl ockade reduced the
risk of a non-fatal nyocardial infarction by 26
percent.

This slide shows the effect of carvedil ol
on the risk of non-fatal recurrent nyocardi a
infarction and conbined with fatal events in order
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to address the issue of conpeting risks.

Carvedi |l ol reduced the risk of a non-fata
myocardi al infarction by 41 percent, the conbi ned
risk of a fatal or a non-fatal mnyocardia
infarction by 40 percent, the conbined risk of a
cardi ovascul ar death or a non-fatal mnyocardia
infarction by 30 percent, and the conbined risk of
all -cause nortality or non-fatal myocardia
infarction by 29 percent.

Al of these effects, as you can see, were
nom nal ly significant and concordant with those
seen in earlier post-infarction beta-bl ocker
trials.

I should note here that there is a
question to the comm ttee concerning the effect of
carvedilol on the risk of recurrent non-fata
infarction. The question suggested there were only
45 recurrent M's in the placebo group and 27 in
the carvedil ol group.

This appears to be the result of sone
confusi on because these are the correct nunbers of
recurrent infarctions only if one were to | ook at
the fraction of first cardi ovascul ar
hospitalizations that were due to recurrent
infarction, but there are many patients who had

file:///IC|/Daily/0107card.txt (97 of 262) [1/17/03 3:30:27 PM]

97



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

recurrent infarction after first being hospitalized
for some other reason.

So, all together there were 60 recurrent
infarctions in the placebo group and 37 in the
carvedil ol group. However, none of these anal yses
account for the fact that patients who die cannot
experience a recurrent infarction, and so the nost
appropriate analysis is one that conbines nortality
and recurrent infarction.

This slide shows a Kapl an-Meier plot for
the conbined risk of death or recurrent myocardia
infarction in the CAPRICORN trial, which I should
note is the | east biased. W are |ooking at the
risk of recurrent infarction

There are 331 events represented in this
anal ysis. The curves separated al nost i mediately
foll owi ng random zati on and continued to separate
for the duration of follow up

Finally, in all earlier post-infarction
bet a- bl ocker trials, |ong-term beta bl ockade
reduced the frequency of cardiac arrhythm as.

This slide shows the effect of carvedil ol
in the CAPRICORN trial on the risk of
supraventricul ar arrhythm as or ventricul ar
arrhythm as reported as an adverse event.
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Carvedil ol reduced the risk of any supraventricul ar
arrhythma, atrial flutter, or atrial fibrillation,
any ventricular arrhythm a, and ventricul ar
tachycardia or ventricular fibrillation, all wth
very small p val ues.

This slide shows a Kapl an-Meier plot for
the analysis of time to the first occurrence of
atrial flutter or atrial fibrillation on the left,
and the tine to first occurrence of ventricular
tachycardia or ventricular fibrillation on the
right, and in both cases you can see the difference
bet ween pl acebo and carvedilol. Again, these
effects are concordant with those seen in earlier
post-infarction beta-bl ocker trials.

Therefore, the effects of carvedilol in
the CAPRICORN trial are not only very sinmlar to
the effects of other beta-blockers in other
post-infarction trials with respect to all-cause
mortality, but also with respect to all other
reported benefits of beta-blockers in the clinica
setting.

Specifically, like other beta-bl ockers,
carvedil ol reduced the risk of cardi ovascul ar death
and sudden death, reduced the risk of fatal and
non-fatal reinfarction, and reduced the risk of a
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clinically significant atrial or ventricul ar
arrhyt hm as.

In summary, it is also inmportant to
observe that all of these benefits were observed in
patients al ready taking an ACE inhibitor and
receiving all the other appropriate treatnents for
the i medi ate and | ong-term managenent of
post-infarction patients.

I would I'ike now to pause there and ask if
the conmittee has any questions on anything that I
have presented in this section.

DR. BORER  Beverly.

DR. LORELL: Thank you very nuch. That
was a very thorough sumrary. | do have one
question relating to the Killip class Il patients
and the original all-cause nortality curve, slide
58, that was presented.

One of the things that is very interesting
to ne about the survival curve admitting the risk
of teasing apart tinme points in survival curves,
which | recognize, is that to nmy know edge,
previous trials in chronic heart failure with both
carvedil ol and Toprol XL have not shown this early
dip, if you will, in nortality that was seen here,
whi ch rai ses the question that there night be a
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little problem

Was early nortality confined to the
patients who were Killip class 111?

DR DARG E: No

DR. LORELL: No, okay.

DR DARG E: That wasn't the reason. This
slide certainly has been the subject of some
debate. W know that the curves do separate early.
There appears to be a little blip here, as you have
said, and then they continue to separate, but the
nunber of deaths during this period, during the
first 30 days, was significantly | ess on carvedil ol
than on placebo just at that particular point that
the curves do appear to cone together.

DR LORELL: M second question related to
your Killip class |1l data. Admittedly, that was a
fairly small fraction of the overall experience.

Has that led you to think about any
speci fic recommendati ons or thoughts as to whether,
at this point in tine, early post-infarction
carvedil ol should be started in patients who are
Killip class Il at least using this protocol of
dosi ng?

I would like your thoughts and naybe Dr.
Packer has sone thoughts on that.
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DR. DARGE | think it is a very
i mportant point. As you have observed and as
stated, the nunbers in this classification were
very small, but rem nding ourselves that these are
patients who have rales nore or less all over their
chest.
The question is how does that reconcile
with the requirenent in the protocol that the

patients were to be clinically stable. | suppose
that one could al so address that issue to anyone
other than in Killip class I, because in Killip
class I'l, there were 600 patients or so who, in

fact, experienced the benefit.

I think one would have to regard that
event, that adverse trend as a safety signal and
that in the managenent of the patient with heart
failure either post-infarction or chronic heart
failure, one would want those patients to be
clinically stable, would include absence of
evidence of fluid retention, so | interpret that as
a signal for a greater enphasis on that approach,
but I don't think it negates the use of carvedil ol
in the post-infarction period provided the patients
correspond to those requirenents.

DR. PACKER: Bev, | just wanted to clarify
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a point that you nade about the simlarity or no
simlarity between this curve and COPERNI CUS. W
truly | ooked at these curves, as you night imagine,
very carefully, and to non-statisticians, | am not
certain what the curves separating and comni ng
toget her and separati ng nean.

We have been told by statisticians that
there is a certain anpbunt of wobble that occurs in
curves and that we shouldn't nake too nuch out of
these things. Having said that, in the first nonth
in CAPRI CORN, there were 33 deaths in the placebo
group and 19 deaths in the carvedilol group. That
is the first nonth after random zation

The other thing that is worthwhile | ooking
at, | do this only for entertainnent purposes. |If
you | ook at this curve in CAPRI CORN, and can we
have the correspondi ng survival curve for
COPERNI CUS. It's the survival curve for
COPERNI CUS

Look at the early separation. It cones
toget her at about, oh, three four nonths, and then
it separates again. C3. W haven't blown up
COPERNICUS in a simlar way, but | think you wll
get the inpression.

DR. BORER VWhile we are waiting for the
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slide, Bob, did you have a coment to make about
this particular issue?

DR. TEMPLE: Yes. | amsorry | mssed the
first few mnutes of this, but these patients were
random zed on an average of 10 days after their
infarct. That is quite different fromnost of the
other post-infarction trials, which were later,
BHAT and timolol, | think you had to be 25 days or
somet hing |like that.

It reminds nme that in acute studies |ike
ISIS |, there was sonme early danage in patients
especially those who got |ow bl ood pressure, so
wonder if you want to conment on whet her the
earlier nature of it mght have been
di sadvant ageous to sonme of the patients.

DR. DARA E: That really--

DR. LORELL: Before you answer Dr.
Templ e' s question, | actually think, Dr. Packer
your comment about the very early nortality is
quite hel pful, at least to ne, because | think one
of the really different inportant points of this
trial is can you give a beta-blocker early
post-infarction in people with very depressed
ejection fraction, many of whom have clinical heart
failure.
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So, | think knowi ng what that signal is in
the first month, the first 30 days after starting
it, nortality is very inportant.

DR. PACKER: | only put up this slide
because the comittee has asked the question to try
to conpare nentally the curves with COPERNI CUS and
the curves with CAPRICORN, so | just want to show
you that although the scale here is different, and
I need to enphasize that, there is an early
separation in COPERNI CUS t hat cones together at
three nonths and then separates again.

We have done extensive anal yses in the
first nonth and two nonths of therapy in
COPERNI CUS, and the difference in nortality seen in
CAPRI CORN i s exactly superinmposable in what is seen
in COPERNICUS in the first nonth, and I don't know
why the curves come together at three nonths and
separate. | just wanted to show you the
paral I el i sm

DR. TEMPLE: If | could just add to ny
question. Wth I1SIS |, we analyzed the response in
relation to initial blood pressure, and although
there was consi derabl e debate about noodling with
subsets, people whose bl ood pressure was initially
low clearly did fairly badly in that trial
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It makes you wonder whether there are some
peopl e who are nore vulnerable to early beta
bl ockade than others, and perhaps that is what you
are picking up in this relatively sick popul ation

DR DARG E: | amsure that nust be
correct. W did show in the subsequent analysis
that the | ower the blood pressure, the effect of
carvedil ol was less, but just to stress that since
we consider the nost inportant outconme here to be
mortality, the nortality during that early period
was not in any way increased on carvedilol, indeed,
qui te the opposite.

In fact, if we conbine that with inportant
ot her events arguably, recurrent myocardia
infarction in that period, there is still also that
very clear, even clearer separation of the curves
at an early stage.

So, | don't think insofar as these mgjor
events are concerned, that this early
adm ni stration addressed the outcone, quite the
opposi te.

DR BORER  Steve.

DR. NI SSEN: Could you put up slide 105,
pl ease.

This is probably nore of a rhetorica
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question than a question, but these data here were
available to the Steering Committee when they
redesigned the trial. They knew what the
precedents were for choice of endpoints, and yet
they didn't choose those endpoints.

I think it is inportant that we understand
that, that they chose a different set of endpoints,
yet, these data were in the public domain, all but
I think EPHESUS were in the public domain, and so
just so we have the record straight, you guys could
have chosen this group of endpoints or any
constell ati on of them when you redesi gned the
trial, but you didn't do so

You need not respond unl ess you want to,
to that maybe rhetorical question

If I may continue and then | will yield,
unl ess you want to say sonet hing.

DR. FLEM NG Before you do, | had a
simlar thought. It is easy after the fact to say,
wel |, these other endpoints are the ones that
obviously matter the nost and | ook at how
significant we woul d expect, but why did you not
consi der these?

DR. DARGE Wll, it is certainly very
salutary. | nmean had we chosen death and M, then
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per haps we woul dn't be having this discussion,
however, | think | should just go through the
process of why we chose that particul ar endpoint
for cardiovascul ar hospitalizations.

If I could have backup slide D42. This is
our way of summari zing exactly why we chose that
endpoi nt for cardiovascul ar hospitalization. Now,
the original protocol didn't pay a huge anount of
attention to the definition of a cardiovascul ar
hospitalization because it was originally a
secondary endpoi nt.

The Steering Committee, and | as the
chairman of it, assigned the responsibility for
defining the cardiovascul ar hospitalization, what a
cardi ovascul ar hospitalization was to an Endpoi nt
Comm ttee. Dr. Jonathan Sackner-Bernstein here,
who is a nmenber, is here if there are any
suppl enent ary questi ons.

Now, our Endpoint Committee defined
cardi ovascul ar hospitalization, | amsure you wl|l
agree, in a very broad and strict way, which was a
hospitalization for which there was no definite
known cardi ovascul ar cause, and it didn't target or
speci fy components of that, that previously weren't
or thought m ght be influenced by beta bl ockade.
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You may consider that to be a tactical problem

That is how the Endpoint Conmittee defined
cardi ovascul ar hospitalizations, which is not an
unreasonabl e definition for sonmething which is a
cardi ovascul ar hospitalization

The further issue was at the time of
changing the primary endpoint, | suppose there was
anot her opportunity at that point to make a further
change in the endpoint in order to perhaps better
characterize what the effect of carvedilol was
doing in this popul ation.

But | have to tell you quite honestly and
openly, at the tine the Steering Conmittee and
were reluctant to make too many changes. W had
al ready made a significant change in the primary
endpoi nt, which Dr. Flem ng and ot hers have all uded
to, is arelatively unusual thing to do and one
that is only done for the nost conpelling of
reasons, which we have di scussed.

So, when we changed the primary endpoint,
and we sinply el evated the secondary endpoi nt, we
were reluctant to change the definition of that
endpoint. W stuck with it. That is the history of
t he endpoi nt.

DR. NISSEN: If | may continue, | wonder
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if you could put up slide 109. | just had a
question. | amsurprised that 300-plus of these
patients had no increase in cardi ac enzynes.
woul d have thought that would have been part of the
definition of an acute myocardial infarction for
pur poses of the trial

So, now |l amreally confused. Wat | am
saying is, Jeff, even if you have got
t hrombol ytics, whatever you get, how do you
di agnose an acute M if you don't have el evated
enzynes, | nean does that nmean it was only
di agnosed by el ectrocardi ographic criteria? |Is
that what happened?

DR DARG E: You and other nmenbers are
fully aware that the new definition of nyocardia
i nfarction depends, first of all, on there being an
el evation in enzynes, but we use the WHO definition
of acute nyocardial infarction, which was at the
time the standard way of defining nyocardia
infarction, which was two out of three count.

One was a typical clinical presentation
one was a typical change in el ectrocardi ogram and
the third was cardi ac enzynes, which of course by
definition nmeans that you can di agnose a myocardi a
infarction by that definition w thout cardiac
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enzynes.

O course, in the early phase of
myocardi al infarction, ST segment elevation, and so
on, one obviously proceeds to treatnent before
know edge of the cardiac enzymes, but that is an
asi de.

But that was the definition we used, and
as a result, for those patients entered into the
trial, this nunber of patients were diagnosed
wi t hout enzyme change.

DR. NI SSEN: | accept that, but | guess
that would nean then that those no cardi ac enzynes
patients, did they all have to have ST el evation or
could they also just have ST depression?

DR. DARA E: Good point. | amnot sure
But, neverthel ess, that woul dn't be necessarily the
reason why it wasn't done. You sinply adhere to
the definition, which was the WHO one.

DR. NI SSEN: A final question was slide
114. Again, this is nmaybe nmore of a rhetorica
question than a question, but to me, this is not
di scovery, this is data mining. | nean you have
taken two endpoints, put themtogether, that were
never prespecified, and show us a bunch of p val ues
for them | can't let that go unchal | enged.
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When you are tal king here about discovery
today, this is not what discovery neans. The term
for this, the nonenclature is not discovery. It is
called data mning. It just doesn't contribute
here, to me, in ny view, to our thinking process.

DR. DARA E: Essentially, the reason for
doing this was to explain why the definition we
used of non-fatal cardiovascular events didn't
succeed, and also it denobnstrates, | believe,
excel l ent concordance with previous trials.

We are not suggesting that this was not in
any way a post-hoc trial, but also describes what |
say happened in the trial

DR. NI SSEN: But you see the label that is
bei ng asked for is for death and recurrent
infarction, and this is the data to support that,
but to buy this, we have to allow you to take two
endpoints froma bunch of endpoints, put them
together, and say, well, these are the two that
worked, so that is the |label we are going to give
you.

W will get to the discussion later, but
just so we all understand how these things came to
be.

DR BORER  Paul .
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DR. ARMSTRONG | have got three lines of
questioning, M. Chairman. It will take alittle
time, but before starting them Steve, the
definition of infarction in the trial design on
page 40 actually indicates that ST el evation or
evolving Qwould be the ECG criteria if enzymes
weren't present, just on a point of clarity.

My first set of questions relates to
definitions and, in particular, the definitions of
reinfarction, unstable angina, and heart failure,
the extent to which there was concordance between
the investigator ascertainment and the Endpoint
Conmittee with particul ar enphasis on reinfarction
because you, of course, are enphasizing it and we
will be discussing it later, so could you clarify
those definitions and the extent to which there was
concordance with the investigator and the
conmi ttees?

DR DARG E: Yes, | can do that. | don't
know whet her Dr. Bernstein mght feel that he could
be in a better position to do that as a nmenber of
the Endpoint Committee.

DR SACKNER- BERNSTEIN: Hi. Jonathan
Sackner - Bernstein from Col unbi a.

In terms of the definitions, it is
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reported in the briefing document how we defi ned
myocardi al infarction. Unstable angina was
simlarly defined in the--

DR. ARMSTRONG Wbul d you just rem nd us
what your definition of reinfarction was, please?

DR SACKNER- BERNSTEI N:  Reinfarction was
the two out of three criteria as has been
previously cited, and in terns of the clinical
presentation, enzynmes with elevation at |east two
times the upper limt of normal, and the third
criteria was the EKG changes.

The EKG changes coul d have either been ST
segnment el evation or EKG changes with evol ution
i ncluding Q waves, could al so have been a new | eft
bundl e branch block if the patient went to
Angi ography and an intervention on an acute | esion
was perf or med.

So, you needed two out of three.

DR. ARMSTRONG Sorry, the definition that
I have in front of nme is the definition of acute
myocardi al infarction, which was the index event.

My question is what was the definition of
reinfarction?

DR. SACKNER- BERNSTEIN: | am sorry |
wasn't clear. That is what | was just defining.
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Rei nfarcti on was when a patient was hospitalized
for nore than 24 hours and net two of three of the
criteria consistent with the WHO criteri a.

So, it was the clinical presentation was
one of the three conponents, the increase in
cardi ac enzynmes, a CPK greater than two tines the
upper limt of normal was the second component.

The third conponent was ECG changes, which |
described, either with the ST segnment el evations or
ot her EKG changes that included devel opment of new
Q waves, or also, part of that could have been a
bundl e branch bl ock, a new bundl e branch bl ock that
was associated with an acute intervention at that
time.

So, that is the definition of
reinfarction. The definition of unstable angina
was the typical ST Q wave changes along with
parenteral therapy in a hospitalization that |asted
24 hours.

DR ARMSTRONG And the definition of
heart failure, worsening heart failure?

DR. SACKNER- BERNSTEI N:  Typi cal synptons
or signs of volunme overl oad associated with
parenteral therapy for an adnission that |asted
nmore than 24 hours.
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DR ARMSTRONG And the concordance
between the information you received and your
ul timate deci sion?

DR. SACKNER- BERNSTEIN: | actually don't
thi nk we have that analysis here | ooking at those
endpoints. So, that is something that we woul d
have to perform that analysis.

DR. ARMSTRONG  Then, honing in on
reinfarction, since about 75 percent of
reinfarction that is hospitalized is within the
first 72 hours, help us understand what the
frequency of reinfarction in this popul ation was
after their index infarction, before they comenced
t herapy, and whether it was bal anced.

DR SACKNER- BERNSTEIN:  Well, the way that
non-fatal events were adjudi cated was as foll ows.
The patient had their index M, they were
stabilized, they were random zed.

VWhile they were still in the hospital
bet ween random zati on and before they went hone,
any non-fatal events weren't counted as part of
this reinfarction and ot her endpoi nt event
anal ysis, so that nortality was counted as soon as
peopl e were random zed, but these non-fata
cardi ovascul ar events, particularly reinfarction,
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were counted, were adjudicated, were analyzed from
the point in time when the patient left the
hospital, because part of the definition was a
hospitalization for an event.

DR ARMSTRONG  So, do we know or do we
not know the frequency of reinfarction prior to
comrencenent of study drug after the index
infarction in this population? That is the
quest i on.

DR SACKNER- BERNSTEIN: | do not know the
number or nature of infarctions that occurred while
the patients were still in the hospital after being
random zed, but there is a relatively small period
of time between randomi zation and comencenent of
therapy, if that is the period you are trying to
hone in on.

DR. ARMSTRONG \Well, the day 10 was the
average time to commencenent of therapy, which is
after the mpgjority of reinfarction, which is the
point I am honing in on.

DR DARG E: Could Dr. Lukas conment?

DR. LUKAS: | certainly understand the
concerns about the time frane. | just wanted to
point out--which I believe it states in the
briefing document--that even given the tine frame,
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80 percent of patients were random zed while they
were still hospitalized, so that to Jonathan's

poi nt, we cannot tell you today how many of those
80 percent of the patients nay have had an
extension of their index M, | guess would really
be the best way to characterize it, after they were
random zed, before they went hone.

DR. ARMSTRONG W't hout wanting to
perseverate on this point, M. Chairman, we are
goi ng to be asked about an indication for
reinfarction in a popul ati on whose major risk of
reinfarction will have passed before the study drug
was conmenced, and | just want to be clear about ny
under st andi ng of the popul ation that we are | ooking
at and our know edge of the intercurrent |ikelihood
of the event of interest fromthe tinme of the index
infarction to the tine of conmencement of study
therapy. That, for nme, remains a black box.

DR. LUKAS: | apologize if |
m sinterpreted your question, but we would have to
go back and see if the information was available to
answer that specifically.

DR. ARMSTRONG My second |ine of
questioning relates to slide 107, if we could see
that, please.
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I think, Dr. Dargie, when you presented
this slide, you suggested that the only subgroup of
interest to drill into, that |ooked Iike it was
het erogenous, was the Killip Ill, but I was
attracted to the patients with the inferior
myocardi al infarction, a rather |arger sanple than
the patients in Killip class Ill, which inpressed
me as being somewhat to the opposite of the others.

You obvi ously had a reason for
prespeci fying this subgroup. | wondered to what
extent your exam nation of that subgroup led to
better understanding of why they m ght have had a
di fferent response.

DR. DARGE | think we prespecified it in
order to define the population as clearly as
possible into inferior, anterior, and others. As
you say, there appears to be |less a response in the
inferior group than in the others.

DR. PACKER: M. Chairman, if | could just
clarify the answer on this?

DR. BORER Do you want further
clarification?

DR. ARMSTRONG | woul d be delighted

DR. PACKER: Paul, | actually had exactly
the sane question that you did and asked further
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about how this, you know, what could explain this.

The ot her category includes a substantia
nunber of people with inferior other, inferior
|l ateral, inferior, posterior, you know, this is
pure inferior, the other is a hybrid category which
includes many inferiors, so that one could, in
fact, if one wanted to go back and | ook at the
inferiors by pulling out the inferior conbined with
somet hing out fromthe other, and if you | ook at
the point estimate, ny sense is that the point
estimate will shift back to the left. | don't know
i f that hel ps.

DR ARMSTRONG We have heard sone
di scussi on about hypotension as a potential marker
in an inferior M, issues around bradycardi a,
bl ock, hypotension, that we are all famliar wth,
whet her the time course and the events in these
patients would shed any light on it, but it does
strike me as bei ng somewhat heterogenous with the
ot her popul ation although | recognize the
confidence limits are wde

My third line of questioning. Al of us
who have shared your opportunity to enroll patients
in large trials--if you could | eave that slide up
because it's germane--from Russia recogni zed t hat
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these patients are different, and you obviously
wer e concerned about that because you prespecified
a | ook at these patients.

| presune, but | don't know, that you
capped them at 600 or 30 percent of your
popul ation, that is why there is an exact nunber of
600 fromthat part of the world.

Could you tell us alittle bit about the
frequency of their events and their behavior as it
relates to sonme of these issues that relate to
survei |l |l ance, concomnitant nedications, and
out comes, and how honbgeneous versus het er ogenous
they were?

DR. DARGE | could just begin with a
description of what went on in Russia and the fact
that as the chairman of the Steering Comitt ee,
visited a nunber of the countries to hold
i nvestigator meetings.

I would say that the investigator neeting
experience in Russia, that was held in Mscow, was
an extrenely val uabl e one because | was extrenely
i npressed by the interest and know edge of the
i nvestigators from Russia who were at that neeting

Per haps that was one of the nost
interesting experiences in the trial, going to
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Russia. W, because of this issue, because again
it is your right to prespecify, do we have concerns
about it and how would it would be extrapolated to
the rest of the world, indeed, to the US

We did carry out an audit in the Russian
patients, and it appears that good clinica
practice in the Russian centers was excellent.
Really, here in this slide, one doesn't really see
any sense of a difference. The confidence interva
is perhaps a little bit w der, but |ooking at the
same anal ysis for hospitalizations, we have the

sanme effect, i.e., no obvious difference between
the Russian centers and el sewhere.
So, | amnot saying | was necessarily very

surprised, but the visit to Russia was extrenely
val uabl e and one had the inpression and confidence
that the trial was going to be carried out okay
there. That was backed up by our audit.

DR. ARMSTRONG Coul d you just--Iast
point--clarify what was the nortality rate and the
reinfarction rate anongst the Russian patients as
opposed to the others?

DR. DARGE: | think | would have to get
that nunber for you.

DR. BORER  Henry, there is one issue that
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was hi ghlighted by the FDA reviewer, and | woul d
appreci ate your comment about it.

That is, that the time to hospitalization,
to cardi ovascul ar hospitalization, in the
carvedil ol group was shorter than the tine to
hospitalization in the conparator group, which
m ght be counterintuitive.

Can you di scuss this possible
i nconsi stency?

DR DARGE: | don't think I can. The
time to hospitalization in the carvedil ol group was
shorter than in the placebo group

DR FORD: Can | comment?

DR BORER  Sure.

DR, THROCKMORTON: | think that we are
referring to sonething that we had actually sent a
correction around to the commttee about, Jeff. |If

you didn't get a chance to look at it, that was an
anal ysis that the FDA conduct ed.

We had a discussion with the sponsor about
it, and | think in the fairness of time, | think in
brief we concluded that our analysis was, in fact,
not appropriate, we were m sunderstanding a bit of
it, sol don't think that is a thing that we need
to really go any further on.
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DR. BORER | will wthdraw that question
t hen.

Mar c.

DR. PFEFFER: | have one point | just want

to make sure | understood the answer to Dr.
Armstrong. So, all the non-fatal events that

occurred--now, | amtalking about after
random zati on--and were not part of the non-fatal
events, so when Dr. Lorell is concerned about

wor seni ng the heart failure, we are not seeing that
when we are | ooking at the non-fatal events, if
they occurred during the initial hospitalization,
just a clarification.

DR SACKNER- BERNSTEI N:  You have that
correct. Non-fatal events that are included in the
anal yses that you are seeing and that are in the
docunents are events that occurred after discharge
fromthe index hospitalization

DR. PFEFFER: And a followup on Dr.
Arnmstrong, one of the differences across countries
is the lengths of stay. In sonme of the countries
where you are doing this, there is a rather
protracted length of stay, which is just their
standard of practice. They nonitor patients
| onger. So, we are not seeing events during a
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period that | don't know.

Now, there are two safety issues that came
up that | didn't see in either the FDA' s report or
the sponsor's. One is the 30 percent of the people
that were on a beta-blocker. So, do we have that
subgroup the beta-bl ocker yes, beta-bl ocker no?

That is one subgroup.

The ot her subgroup I would like to see
came up in the discussion today is a function of
time of random zation. There was a w de wi ndow to
random ze. Some peopl e coul d have been randoni zed
in the early period, sone people in the late, so
whether it be the median or tertiles of tinme to
enrollment, | would like to see those as safety
i ssues.

DR DARG E: W do have the first of those
anal yses, which is just comng.

DR. BORER \While we are waiting for that,
| amgoing to perenptorily cancel the break that is
listed here and we will stop a little earlier than
is scheduled for a lunch break in the interest of
keeping the committee together as |ong as we can,
so that we can conplete the deliberation as a
conmi ttee because we have one non-U. S. menber who
needs to |l eave at a certain tine.
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DR. PACKER: This is the analysis that was
requested. This is a subgroup analysis based on
whet her patients had received an oral or an |.VW.
bet a- bl ocker during the index M or whether they
hadn't. You see the nunber of patients in each
group. You see the hazard ratios. They are al nost
superinposabl e for both co-primry endpoints, and
you see the nunmber of events that are analyzed in
each of those subgroups in brackets.

DR. BORER Are there any other questions
for Dr. Dargie?

DR. PFEFFER WIIl we get the time to
randoni zation after |unch?

DR. BORER | amsorry, the time to
randoni zati on.

DR. DARGE: W will get that after |unch.

DR. BORER W can go on to the discussion
of safety issues then. Thank you very much, Henry.

DR. DARG E: Thank you.

Saf ety and Concl udi ng Remar ks
M Ilton Packer, MD.

DR PACKER | would like to conclude with
some brief remarks about safety and end with sone
brief concluding comments.

The conmittee has already seen the strong
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concordance of the effects of carvedilol in the
CAPRICORN trial with the effects of other
bet a- bl ockers in other post-infarction trials.

You have seen this with respect to
all-cause nortality including the pattern of
subgroups effects, which is very parallel to that
seen in earlier studies, the node of death, the
risk of recurrent infarction in cardiac
arrhyt hm as.

It therefore is appropriate to ask whet her
such concordance al so exists with respect to the
safety of carvedilol in the CAPRICORN trial .

This slide lists the safety issues that
were identified in earlier post-infarction
bet a- bl ocker trials. In these earlier studies,
patients random zed to tinolol, propranolol, or
met oprol ol had an increased risk of heart failure
and pul monary edenmm, hypotension and di zzi ness,
bradycardi a and heart bl ock, and periphera
vascul ar synpt ons.

Exactly the same pattern was seen with
carvedilol in the CAPRICORN trial. |In fact,
nei ther the sponsor nor the FDA identified any new
safety issues with the use of carvedilol in
post-infarction patients that had not been
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previously identified in earlier post-infarction
bet a- bl ocker trials or in earlier trials with
carvedil ol and heart failure.

In addition, in the CAPRICORN trial, there
were many adverse cardi ovascul ar events
specifically those related to worsening of the
under | yi ng di sease, which occurred | ess frequently,
|l ess frequently with carvedilol than with placebo.

In fact, if one focuses only on adverse
events deemed to be serious by the investigator,
nearly all such events were | ess common in patients
randoni zed to carvedil ol

These safety data, together with the data
on non-fatal events that you have just heard about,
strongly reinforce the concordance of the results
of CAPRICORN with the results of earlier trials.

First and forenost, we have a nortality
finding of unquestioned clinical inportance
observed in the trial designed to find it, and in
addition, we have many different dinensions of both
i nternal consistency and external confirmtion

The nortality finding is supported within
the CAPRICORN trial by the effect of the drug on
non-fatal events. The pattern of benefits is
identical to that seen with other beta-blockers in
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the sane di sease state and specifically with
carvedilol later in the sane disease.

I think it would be fair to say the
totality of available data make it extrenely likely
that the benefits of carvedilol would be reproduced
if it were evaluated in a confirmatory tri al

But even if the conmittee were to agree
that the nortality finding in the CAPRI CORN trial
were credible and persuasive, it mght still be
wondering why it should recomend incorporation of
the results of CAPRICORN into current |abeling for
carvedilol. After all, carvedilol is already
approved for the treatnent of post-infarction
patients albeit those with a renote history of a
myocardi al infarction and after they have devel oped
symptons of heart failure

O her beta-bl ockers are al ready approved
for use in survivors of acute myocardia
infarction, and these other beta-blockers could be
used in the i mredi ate post-infarction period, and
patients could be switched to carvedilol if deemed
appropri ate when the acute phase has passed and
heart failure has become apparent.

This may all be true, but | think it would
be inportant to renmenber that there are
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insufficient data to recomrend the addition of any
bet a- bl ocker currently approved for infarct
survivors to an ACE inhibitor or to other
treatnments, such as thronbolytics, aspirin, or
l'ipid-lowering drugs, in patients who have | eft
ventricul ar systolic dysfunction follow ng an acute
myocardi al infarction

Al'l beta-blockers currently approved for
use in infarct survivors carry a contraindication
for use in patients with heart failure, and as a
result, the frequency of use of any beta-bl ocker in
patients with left ventricul ar dysfunction
foll owi ng acute nyocardial infarction is |ow
especially outside of academ c nedi cal centers.

My sense is that such use will remain | ow
unl ess physicians are educated about the earlier
adm ni stration of beta-blockers in patients likely
to require treatnent with a beta-blocker in the
future

I think there is a real need to start
treatment with these patients as early as possible,
and perhaps the best opportunity that we have is
when patients are in the hospital after they have
been stabilized followi ng their acute infarction,
and of all the beta-blockers currently approved for
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use, | think it would be fair to say the nobst
persuasive data in post-infarction patients with
left ventricular systolic dysfunction receiving an
ACE inhibitor exists for carvedilol.

So, | believe based on the totality of
avai |l abl e evidence that there are very good
reasons, both fromthe point of view of strength of
evi dence and fromthe point of view of public
health, to allow description of the results of the
CAPRICORN trial to be incorporated into current
| abel i ng for carvedil ol

I woul d be pleased to take any questions
the conmittee might have.

DR. BORER At this point, we will limt
the questions specifically to i ssues of fact about
the safety. W can get into the nore genera
phi |l osophi cal issues a little bit later.

Are there any specific questions about
safety concerns for Dr. Packer? Beverly.

DR. LORELL: Going back to the issue that
Dr. Armstrong raised, | just want to nake sure |I am
very clear and others on the comittee may have
this query, too.

Adverse events were reported conpletely
fromthe time of randonization?
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DR PACKER  Yes.

DR LORELL: So, that the sort of black
box period that Dr. Armstrong was referring to in
terns of adjudication of endpoints, that period
bet ween random zati on and | eaving the hospita
woul d i nclude adverse events.

DR. PACKER: Yes. The data that you have
seen is conplete fromthe point of random zation
with respect to nortality and with respect to
adverse events. The bl ackout period that you are
referring to, maybe that's not the right term
applies only to the adjudication of
hospitalizations that could have contributed to the
combi ned endpoi nt .

DR LORELL: So, that does afford us an
understanding in totality.

DR PACKER  Yes.

DR. LORELL: Including very early start
time.

DR. PACKER: Absol utely.

DR. LORELL: About risks including
bradycardi a, hypotension, and acute pul nonary
edema.

DR. PACKER: And we have conpl ete data
sets fromthe point of random zation for all of
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t hose.
DR. LORELL: Thank you
DR BORER Al an
DR. H RSCH | have two questions for you,
Dr. Packer. One, | just want to bore into two of

the adverse effects a little nore deeply because
do believe that beta-blockers are helpful in this
class of patients in general fromthe totality of
t he dat a.

The first one is bradycardia. oviously,
there is increased incidence when the drug is
adm nistered early in about 6 1/2 percent of the
popul ation. Nadir heart rates, need for pacing,
maj or bradycardi c epi sodes, can you nake a coment
beyond what we have seen in the packet?

DR. PACKER: Actually, | have a little bit
more i nformation, but probably if you need it, we
could get nmore information. The bradycardia
generally resulted in a reduction in dose without
the need to stop treatnent, so the AE' s that you
see are AE's that were reported, that then led to a
dose reduction, didn't lead to discontinuation of
therapy if you |l ook at the wthdrawals.

The wi thdrawal s, bradycardia was not a
feature that led to withdrawal with any inbal ance
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between the two groups, and literally, the issue of
bradycardi a was al nost absent if one | ooked only at
serious AE's.

DR. H RSCH. The second question rel ates
to a small subgroup, which may not surprise you
fromny perspective, which was the periphera
vascul ar synptonms group wi th beta-bl ockers. 1 keep
| ooking at this small group

I presume that the peripheral vascul ar
symptons, usually ignored in these hearings,
were--well, seriously, were potentially one of
three things. They are either a conpl aint of
cl audi cati on, devel oprment of critical ischem a or
potentially even anputation, not usually neasured
in a heart failure trial

The reason it comes up is because there is
a signal again of an increase that is twofold in
this group. In a global database of beta-bl ockers,
whi ch is not adverse when these drugs are
adm nistered in chronic disease states, patients
with arterial disease are going to be increasingly
part of these heart failure and ischem c event
arenas in the future.

So, ny question is, do we know anyt hi ng
mor e about what these peripheral vascul ar events
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really were, my concern being that w thout defining
that, there may be a small population that really
is at some ri sk.

DR. PACKER: W obviously could try to
expl ore that better. | don't have any nore det ai
ot her than what you have seen. W could go back
and | ook at the actual descriptions. Wat you see
here are code terns that get translated from what
the patient says.

Again, there is no evidence that these | ed
to serious problems |ike anmputation or anything
like that, but what you see is really pretty much
what | can provide informati on about in terms of
this. W can go back and get the actua
descri ptors.

DR. HHRSCH. | realize descriptors are
often quite vague in these trials, | have
partici pated, as well.

Do we know, as well, the population with

pre-existing | ower extrenmity arterial disease
entered into CAPRI CORN?

DR LUKAS: We do have that information
but I just wanted to conment on your first
quest i on.

In agreenent with what MIton had said,
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anong the hospitalization endpoints that were
recorded, there were a group called Oher. There
were about 34 to 40 in each group. W went back
and | ooked specifically--it's backup E5, | believe
it is, just to provide a little bit nore

i nformation--that anmong the others, Dr.
Sackner-Bernstein was able to provide us nore
information on the classification

Five in the placebo group and 2 in the
carvedil ol group of the actual endpoint were
related to peripheral vascul ar di sease, and they
were exactly what you said, claudication, one or
two anmputations, one of two fenpot bypasses, et
cetera. So, that is the totality of information
that we have

Then, in terns of were these patients
i ncl uded, peripheral vascul ar di sease was not an
exclusion criteria unless they had disabling
synpt ons.

DR HIRSCH | know it was not an
exclusion criteria, but it did represent 2 percent
of the inclusion population at 30 percent if were
to amplify this in a nore real -world setting

DR. LUKAS: Right. W will go back and
| ook into that.
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DR. HRSCH At the end of the day, these
symptons dividing theminto claudication or |oss of
leg are just as inportant as infarction/worsening
angina, it is too vague.

DR BORER  Paul .

DR. ARMSTRONG In the interests of
clarity, as the sponsor tries to get some of these
timng issues back to us early this afternoon, in
their document on page 48, | have just come across
a paragraph which states, "It should be noted that
al t hough sone patients were randon zed and received
their study medi cation one day follow ng their
qualifying infarction, patients generally were
initiated on treatnment with placebo or carvedil ol
more than one week follow ng their qualifying
event."

So, as we try to get clarity, if you could
give us the informati on on when patients were
randoni zed relative to their index M, and what the
wi ndow of tinme was between random zation and the
comrencenent of study nedicine, was that, in fact,
symretrical or asymmetrical, and how did it play
out across these issues, because | think it really
is quite germane to sonme of the questions that are
bei ng addressed, so | have just appreciated that
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there is sone anbival ence here in this paragraph
that we need clarity on.

DR. PACKER: Just to provide one point of
clarification now, and we will try to get some nore
information, we will try to get as rmuch information
as we can on the precise distribution in the
pati ent popul ations in both treatnent groups from
the point of index M to the point of
randoni zati on.

Wth respect to the point fromthe tine of
random zation to the commencenent of therapy, in
al most all patients, it was the sanme day, and we
have sonme data on it, it was fractions of a day
essentially, and it was the sane in the two groups.

DR BORER M ke.

DR ARTMAN: | amstill alittle confused
about the issue of recurrent M. As | understand
it, and correct me if | amwong, to count as a
recurrent M, that had to happen after hospital
di scharge, after your index M, yet myocardi al
infarction was al so recorded as an adverse event.

So, what | amtrying to get at | guess is
back to what Paul was alluding to. | amtrying to
under stand how nuch of this M as an adverse event
occurred early in that initial hospitalization.
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Do you have that information or can you
get that for us?

DR. PACKER: Yes, actually, we do have
that information. W need to just find the slide.
Do we have the early AE's in the first 30 days?

VWhile we are trying to find this, it is
not unusual to have a discrepancy between an event
reported as an endpoint and an event reported as an
AE. One of themis a directed event, the other is
10 a spont aneous event.

11 It is very conmmon in clinical trials to
12 see di screpanci es between those two ways of

13 recording events at the end of the study, but it is
14 a particularly relevant question in this study

15 because of the "blackout" period, for better or for
16 wor se

17 Can we have slide S7

18 This is all adverse cardi ovascul ar events
19 with a frequency nmore than 1.5 percent, greater or
20 equal to 1.5 percent during the up-titration phase.
21 Let me enphasize this is fromthe point of

22 random zation, there is no blackout period here.

23 You can see what is happening early. Let
24 me just direct you to M, 28 in the placebo group,
25 13 in the carvedilol group, and part of the

O©CoOoO~NOOOTA~,WNPE
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up-titration phase is in hospital, part of the
up-titration phase is post-hospital. If you would
i ke, we can go back and see how nmany of these were
actually in the hospital, but you can see the early
events are going in the right direction, and this
is fromthe point of random zation

DR BORER  JoAnn.

DR. LI NDENFELD: Just a quick question
about the hospitalizations. You can help ne a
little bit with this.

The hospitalizations for M clearly were
more in the placebo group, but hospitalizations for
unst abl e angi na, chest pain or angina, and other
cardi ovascul ar reasons were pretty nuch exactly the
sare.

Do you find that at all unusual? | know
it is back and forth, but there is such a big
difference in M, | would sort of think that

unst abl e angi na and angi na and chest pain woul d
follow the M.

DR. PACKER: | personally wondered about
that nyself. It is interesting if we could have--

DR LINDENFELD: It is table 21 in the
briefing book on page 68.

DR. PACKER: Let me just hold on, if |
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m ght. Could we have--well, let me just sumarize
it instead of looking for it. JoAnn, you may
remenber a finding, a slide in Henry's presentation
that | ooked at the frequency of angina,
claudication in other trials, other beta-bl ocker
trials, including angina, including, by the way,

al though it is not broken up in the slide, unstable
angi na.

For whatever reason, in all other post-M
bet a- bl ocker trials for which there are data, the
frequency of angina and unstable angina is the sanme
in the placebo group and in the beta-bl ocker group
Let me clarify ny own thinking process here.

When you | ook at these tables, the only
thing that you are looking at is the proportion of
patients who report an event. One is not | ooking
at when these events occurred and one is not
| ooki ng for how often they happened in an
i ndi vidual patient, so it is perfectly conceivable
that a beta-bl ocker could be anti-anginal, and not
be picked up by that kind of analysis.

DR. BORER In that regard, the FDA
reviewer did an interesting analysis on page 11
because | was caught by that sane observati on,
JoAnn, and it turned out it seens that the initial
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cardi ovascul ar hospitalization, the non-fatal M's
tilted in favor of carvedilol by a margin of 18
events, and the unstabl e angi na or angi na was the
other way by 18 events, so the two types of
probl ems actually showed no net gain, but if you
| ooked at causes for all hospitalizations rather
than the initial hospitalization, the apparent skew
was | ess apparent.

Angina still, for whatever that is worth,
was | ess frequent as a cause for hospitalization in
the pl acebo group, but unstabl e angina, the margin
narrowed a little, an M was very much nore
frequent in the placebo group, so the net, the
total cardiovascul ar events, if they are considered
just as angina, unstable angina, and M, were |ess
frequent in the carvedilol group.

I don't know if that hel ps very much
because it is the same issue that Steve raised
earlier, looking at smaller and small er subgroups
to find something, but it is interesting that if
you | ook at all hospitalizations rather than the
initial hospitalization, the intuitively
i nappropriate result seens | ess than appropri ate.

DR. PACKER: Can we have a backup slide
just to illustrate that, | think it is E39. It is
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total nunber of hospitalizations E39

Jeff, this is what you are referring to?

DR. BORER  Sonet hing, that shows those
data, yes.

DR. PACKER: Again, this is not
consi dering which are first events, and |lan was
just going to cone to the m crophone and make the
point that sometines in a tine to event analysis,
time to first event analysis, a nminor event wll
trigger the Kaplan-Mier tick and suppress the
occurrence of the event that occurs after the minor
event .

So, one way of trying to get information
about all events is to look at the total nunber of
hospitalizations for various reasons, and these are
the total nunmber of hospitalizations. This is, by
the way, where the 60 and 37 cane in, what we
showed you earlier, and you can see all the others
on your own.

In order to nake this kind of table, one
has to make some arbitrary decisions as to what the
hi erarchy is. If someone comes in with an M and
heart failure, |like which one counts nore. You can
see the arbitrary decisions that were nmade here.

M counted above heart failure, unstable angina.
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This is not supposed to be a clinica
judgrment. This is just a classification schene.

DR. BORER  Were there any other issues,
JoAnn? Ckay. Tom

DR. PICKERING Yes, | have a question
related to that actually, if you could | eave that
slide up, please

It seems that what screwed up the revised
pri mary endpoint was the hospitalizations. If you
compar e CAPRI CORN and COPERNI CUS, the nunber of
patients was approxinmately simlar and the
followup length of time was a little bit longer in
CAPRI CORN

The COPERNI CUS patients were sicker, they
had | ower ejection fraction, they all had heart
failure, so | would have guessed that the
hospitalization rate woul d be higher. Yet, for
COPERNI CUS in the paper, you have, in the placebo
group, 395 cardi ovascul ar deaths and 432
hospitalizations for any reason. |n CAPRI CORN, you
have | think 139 cardiovascul ar deaths and here you
have 693 hospitalizations.

There seens to be a disproportionately
hi gher nunber of hospitalizations in CAPRI CORN from
what you woul d expect. Again, | wonder if this has
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anything to do with Russia, was Russia part of
COPERNI CUS.  When | went there 20 years ago, | had
the inpression that patients actually rather |iked
being in the hospital because it was nicer than
bei ng out si de.

So, was the hospitalization rate higher in
Russi a than el sewhere?

DR PACKER Russia, Poland, and several
other countries in Eastern Europe participated
actively in COPERNI CUS. There was no heterogeneity
of the response in those countries in a nanner
simlar to what you saw in CAPRICORN. | amtal king
about the COPERN CUS st udy.

lan Ford and | were tal king about this
| ast evening. The only explanation that | think is
credible as to why the frequency of
hospitalizations is higher in a patient popul ation
that is earlier in their disease state. Again, one
has to be careful because the duration of follow up
is different and the way these are calcul ated are
somewhat different, is that when patients are
further on in their disease state, they tend to be
hospitalized for nore and nore di sease-specific
rel ated reasons.

Wereas, patient follow ng an acute
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myocardial infarction, the sensitivity to bring
them back in the hospital for relatively mnor
reasons, atypical chest pain, can be very, very
high. One is al nbst never hospitalized for
atypi cal chest pain when one has severe heart
failure.

I think that accounts for a big difference
in what you are observing.

DR HHRSCH: Can | follow up on that?
Anot her thing that happens is that we give people
medi cations earlier in the disease state, which
al so cause hospitalization, so it is both a disease
and what we do to patients, both things that are
part of the protocol, things that aren't part of
t he protocol

Are early hospitalizations again
different? Have you broken this up by the first,
one week, two weeks between the two groups? |
haven't seen that data.

DR PACKER W do have that. One nonent,
pl ease.

DR. H RSCH: While you are pulling that
up, you know, one of the things that Tom said
earlier which struck me was, you know, we are
really | ooking at the use of beta-blockers early in
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this di sease state, which | think we believe is
probably a good thing, but the question is when is
early appropriate.

The drug effects obviously, the beneficia
ones, accrue over nonths to years. | think as we
reach towards the discussion, the question here is
are there signals that are beneficial fromthe very
begi nni ng of random zation or is there again this
blip in dichotony, does it really matter whether we
start at day 1 or day 10, parallel to the
di scussi ons we had years ago about ACE i nhibitor
initiation.

DR. PACKER: | amvery sorry. W do have
that slide. | need to go and find it for you, and
I amafraid | didn't hear the second part of your
quest i on.

DR. H RSCH. The second part is sinply to
| ook at that data vis-a-vis the tine course of
rehospitalization, |ooking at that as a
ri sk-benefit analysis for tine of initiation of
study drug.

DR. PACKER: The only thing | would say is
that--and | need to perhaps pull up that slide--but
for issues related to, for exanple, recurrent M,
et cetera, what is seen in the first 30 days is
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what is seen later on
If you want, | can try to find that slide,
but | just don't have ny index right now that would

allowne to do it imrediately.

DR BORER W can see it after lunch.

JoAnn.

DR. LI NDENFELD: M lton, the thing that we
are a little bit worried about are the events that
weren't counted in the index hospitalization

Can you reassure ne that the tine of the
i ndex hospitalization was the same in the pl acebo
and carvedil ol groups?

DR PACKER Yes, it was identical in the
pl acebo and carvedil ol groups. The slide that
shows that, which | think | can pull up in a
second, is D33.

This is a breakdown in two ways. One is
the duration of the index hospitalization, and the
second i s the number of patients who had an event
that prolonged their index hospitalization. This
was specifically asked for. You can see there is
no signal that causes concern with respect to
carvedi l ol

DR. BORER Mlton, | want to perhaps
close this session on safety with one--1 am sorry,

file:///IC|/Daily/0107card.txt (148 of 262) [1/17/03 3:30:28 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

did you have something to add, JoAnn?

DR LI NDENFELD: | would just add 17,
al most 18 days, that's a long tine.

DR PACKER This was not a trial that was
carried out in HVD guided therapy in the United
St at es.

DR. NISSEN: It is absolutely astonishing
to me, | nean alnost unbelievable. | can't for the
life for me understand this--third, fourth day
typically.

DR. THROCKMORTON: Do you have the
di stribution?

DR. PACKER: It is pretty inpressive,
isn't it.

DR. NI SSEN: Do you know the nedi an?

DR PACKER | think that's a mean.

DR. NI SSEN:. If anybody has the median, we
woul d be interested.

DR LORELL: | think it would be
interesting to have, if you have it, you m ght not,
the U. S. data because there clearly are profoundly
different practices.

I think many people in Eastern Europe
woul d consi der our discharges--

DR PACKER | know we don't have it
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broken down, but | would be very surprised if the
U S. data | ooked like this.
DR. PFEFFER: To follow up on that, | just
wanted to hear the reason that there were 83 U S.
patients, and usually, Canada outdoes the U.S. by a

factor of 2 and 5 in Canada. |Is that because it
wasn't an enphasis in the trial here? | would just
like to know the reason for that.

DR PACKER: | think it would be fair to

say that the biggest enphasis in this trial was on
Europe. The Steering Comrittee was primarily a
European Steering Committee. This was really a
European trial, and that includes Eastern Europe.
The nunber of sites in the United States was very,
very | ow.

DR. BORER Mlton, if this drug were
going to be made generally available for patients

post-M, | want to come back to the issue of the
Killip class Ill patients and the titration
schedul e.

Can we have sonme sense of what your
t hought m ght be about directions for use of the
drug or limtation of use of the drug given the
apparent problemin patients with Killip class I1I1
- obviously, a small number of events, not
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significant, but a concern that is biologically or
clinically plausible, and a relatively rapid
up-titration schedule of this drug conpared with
how it is has been used clinically in the past?

DR. PACKER: | want to echo what Henry
said because | think he said it very well. | think
it would not be appropriate for a patient who had
rales nore than halfway up to be initiated on
therapy with this drug even if there were no
subgroup with Killip class Il that went in the
wrong direction

This is a clinical judgnment, it is not a
dat a- dependent judgnent. |In COPERNI CUS, we didn't
all ow patients who had rales related to heart
failure in the trial even though that was a very
sick patient population. W required patients to
be euvol enic.

The present |abel for carvedilol, the
present package insert which is approved for
carvedilol clearly instructs physicians that
patients should be euvolemic prior to initiation of
therapy. | think that applies very strongly in
this sense

I do not think that patients who have
pul monary Killip class Il pulnmonary rales, | think
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they shoul d be diuresed or treated in whatever way
is needed to stabilize themand then considered for
| ong-termtherapy.

DR BORER If there are no other
questions about safety, we will break now for |unch
and cone back exactly at 12 o'clock, which is 45
m nutes from now

[ Wher eupon, at 11:16 a.m, the proceedi ngs
were recessed, to be resumed at 12: 00 Noon. ]
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153

[12: 06 p.m]

DR BORER W are six minutes over our
limt here. W are never going to stay on schedul e
if we | ose six mnutes.

DR LUKAS: Dr. Borer, | have three
answers for you.

DR. BORER  Dr. Lukas, why don't you go
ahead and present those pieces of data, and then we
will nove on.

DR. LUKAS: Thank you. There may be a few
things that were asked for that we were not able to
provide in the tinme since we broke up the meeting.

The first thing | would just like to tel
you is that in terns of the duration of the index
M, what you did see were the nmean val ues of 18 and
17. The medi an values were 14 in the pl acebo
group, 15 days in the carvedilol group. The
standard devi ati ons were conparable. They were 14
in the placebo group and 11 in the carvedil ol
group.

So, there were clearly sone outliers which
contributed to this. Wlat | don't have is a
hi st ogram showi ng how many peopl e had a nor nal
| ength of stay and how many had an extended | ength
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of stay, but we can certainly provide that to the
Di vi si on.

The second thing that | have an answer for
is Dr. Lindenfeld's earlier question about how many
peopl e had the relatively short exposure to the
trial medication after the amendnent.

In the placebo group, it was |ess than 12
percent of patients who had a followup that was 42
days or less, so that is as exact as | can get
right now. So, on the order of 10 percent of
patients were limted to 1-nmonth foll ow up

For the 6-nonth foll owup, we have 9
percent in the placebo group and 9 percent in the
carvedilol group. So, in the niddle there is the
3-month data that you were asking for, so about 10
percent of patients were limted to a foll ow up of
about 3 nont hs.

The only |l ast piece of information
regarding the time fromindex M to the date of
random zati on, 35 percent of the placebo patients,
39 percent of the carvedilol patients were
random zed between day 1 and day 7 after their M,
with 46 percent of placebo, 42 percent of
carvedil ol random zed in the second week, day 8 to
day 14, and the remnai nder random zed between day 15
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and day 21 in the groups.

The only other thing we want to ask Dr.
Borer is Dr. Dargie has one thing he would like to
share with the conmmittee related to the DSMB before
you reconvene, if that is all right.

DR BORER  Sure.

DR. DARA E: Thank you, Dr. Borer. The
question of the letter fromthe DSMB was rai sed and
I wasn't certain whether | had it with me, but |
did. Athough | can't distribute it because it
hasn't been made public, | would like to read the
essenti al paragraph, which I think will help.

There was consi derabl e concern with the
i mplications of the beta-blocking trials, such as
CBISII and MERI T-Heart Failure, both because of
the ethical issue of giving placebo rather than a
bet a- bl ocker to patients with heart failure, but
al so because of the possibility that investigators
would be less likely to recruit patients and nore
likely to discontinue trial therapy.

The conmittee noted the relatively slow
rate of recruitnent, the | ow event rate, and the
somewhat hi gher than antici pated di scontinuation
rate. It seemed nost unlikely that the target
nunber of events, 630 all-cause deaths, would be
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reached within a reasonable period of tinme. It
therefore suggested that the Steering Conmittee
shoul d consi der making the first secondary endpoint
al | -cause death and cardi ac hospitalization a
co-primary endpoint.

Thank you.

DR. BORER  Thank you very rmuch.

DR. PACKER: Essentially, | think Tom s
point on this issue was that the Steering Conmittee
could have, in fact, allowed the trial to continue,
and not only allowit, but perhaps even encourage
or even mandated the use of open-I abel
bet a- bl ockers when peopl e devel oped heart failure,
essentially, therefore, in some ways converting the
trial fromwhat it was designed to be, which was a
pl acebo-controlled trial of carvedilol post-M, to
an early versus late intervention trial.

I think that was the point that Tom was
trying to make, and | think it is clear that the
investigators didn't do that because that wasn't
the trial that they had, in fact, envisioned doing,
that the trial they envisioned doing was a post-M,
pl acebo versus carvedilol, not an i mediate versus
| ate intervention.

DR. NISSEN: | would have phrased it a
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little differently. | would say that it would
becone a cormitted early beta-bl ocker versus usua
care, because what happened was when those other
trials becane available, it becane usual care to
gi ve a beta-blocker for heart failure, so the test
woul d have been to giving beta-bl ockers before

heart failure had occurred, to waiting until it
occurred and then starting beta-bl ockers.
DR. PACKER: | totally agree. | just

wanted to make the point that that is a different
trial than the one that was envisioned, and it was
a trial given the fact that the treatnent effect
woul d be smaller, would be a nuch | arger study in
the trial that was already having considerable
difficulties.

DR FLEM NG It has been stated, but it
m ght be worthy of being reiterated one nore tine.
A clinical trial should be designed to evaluate an
experinmental intervention against a standard of
care where the control reginen is delivered in a
way that is within a range of what woul d be an
et hi cal acceptable standard of care.

If the Data Monitoring Committee or an I RB
or anybody el se that has oversight responsibility
for atrial at its initiation or during its conduct
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has serious ethical concerns, then, it is, in fact,
their responsibility, and it would be the Data
Monitoring Conmittee's responsibility, to note such
and nmake reconmmendati ons.

On ny part at least, there is no concern
about how this process was carried out in that
regard. The issue is does that require a change in
the primary endpoint and was it the Data Monitoring
Conmittee's responsibility to initiate such a
change.

It may be the sponsor's or the Steering
Conmittee's perspective that if standard of care
does, in fact, require sufficiently early access to
bet a- bl ockers, that it is not plausible to achieve
the targeted reduction in nortality, it is then
within their purview to determ ne whether or not
mortality could remain as the prinmary endpoint.

The study was designed, by ny cal cul ati on,
for a 23 percent reduction in nmortality by the
sponsor's indication of 20 percent reduction, and
what | am perplexed about is it seens to nme, at

this point, the sponsor is still of the perspective
that it is not only plausible to achieve a 23
percent reduction, | think they are claimng they

have established such a reduction, hence, it seens
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difficult for ne to understand why, at md-course
in the study, they backed away fromthat as being
somet hi ng they thought they could achieve. That is
t he concern.

DR. H RSCH. Let me speak to that with a
contrary view, Tom and this idea that you get one
trial result, whether it is CIBIS or MERIT, and you
have to i medi atel y adj ust because the standard of
care instantly changed | think is problematic,
whereas, we are always obliged to nake sure we
change our trial design in response to clear,
unanbi guous data, there is this noral obligation

When you have a nulti-center trial in many
countries, there are problens that arise when you
i medi ately change trial design because you assume
the standard of care is instantly changed in every
country. Sonetimes it is best to stick to one's
guns with a trial design that is ideal and to prove
the point nore unanbi guously as one originally had
designed the trial

I have one nore question, though, if |
can, before we nove on.

You presented the data for time fromthe
i ndex event to random zation and | appreciate that.
I was one of the menbers that asked for that.
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Do we have efficacy and safety broken down
again in tertiles by those times, one week, two
weeks, three weeks, to know whether there is equa
benefit and risk?

DR. PACKER: No, but obviously, that could
be done.

One last conment. | think this trial,
this post-M beta-blocker trial is alot closer to
present standard of care than any previ ous post-M
bet a- bl ocker trial, and that is a very inportant
poi nt because if one is tal king about bringing this
up to current standard of care, this is a |lot
cl oser than anything that exists in the past.

Second, although the nortality effect of
23 percent was an observation in this trial, Tom
it is not clear that woul d have, in fact, been the
result if this trial had continued all the way and
there had been | arge-scal e use of open-|abe
t her apy.

DR. FLEM NG And, in fact, because you
are right about that, there is a lot of uncertainty
as to whether this agent should be approved because
we don't know if this had been carried out to its
proper nunbers of events, would we still see what
we are seeing now. You are right, MIt.
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DR BORER  JoAnn.

DR. LI NDENFELD: Maybe ny nunbers are
wong, | did this quickly, but I amstill bothered
by the endpoints in this, what has been call ed
bl i nded phase, this hospitalization phase, because
as Paul said, we woul d expect three-quarters of
M's to occur early.

So, there were 60 M's that were counted
after the hospitalization. That would nmean that we
10 ought to have seen a total of 240, and yet in that
11 early in-hospital period, there were only 2 percent
12 or about 18, so clearly, there was a huge
13 di screpancy in the M's that were picked up in the
14 hospitalization, | mean as adverse events.

15 DR. PACKER: Let me just enphasize, if |
16 remenber what Paul said, | think the point that

17 Paul made was that a substantial nunber of

18 reinfarctions occurred within the first 72 hours of
19 the initial M at periods of time that was not even
20 part of this trial

21 This is not a blackout issue. This is the
22 fact that the patients were random zed on the

23 average of 10 days later, so that the |argest

24 period of reinfarction, the first 72 hours was

25 never even studied. It was pre-random zation, it

O©CoOoO~NOOOTA~,WNPE

file:///IC|/Daily/0107card.txt (161 of 262) [1/17/03 3:30:28 PM]

161



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

wasn't even part of the trial, so the trial mssed
its greatest opportunity to have an imnpact on
reinfarction because it didn't start therapy in the
first 24 hours.

DR. LI NDENFELD: Right. | overestimated,
but 35 percent were random zed day 1 to 7, so that
is still a fair nunber of patients in that 72-hour
time period.

Commi ttee Di scussion and Revi ew

DR. BORER | amgoing to set a couple of
ground rules here as we enter the committee
di scussion. First, is that at 1 o'clock we are
going to take a pause of public comment if there is
any.

Second, is that there is a great
tenptati on when an issue as inportant as the one
rai sed by this supplemental NDA comes up, there is
great tenptation to try to define rules for dealing
with this kind of situation.

That is not what we are here for today.
Today, we are here to determ ne whether this
suppl enental NDA in the opinion of this comrttee
is approvable, to give advice to the FDA

The questions are witten such that one
m ght draw nore far-reaching concl usi ons and t hat
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may be reasonable, but we are not going to spend a
great deal of time discussing those phil osophica
i ssues today and | would strongly suggest, because
they are so inportant, if the FDA wants the opinion
of this commttee about those issues in a really
compr ehensi ve fashion, that we schedul e a workshop
meeting as we have on some other issues in the
past.

DR THROCKMORTON: Jeff, before we | eave
t hat - -

DR. BORER W haven't left it yet, but go
ahead.

DR THROCKMORTON: We do need sone of that
di scussi on today.

DR. BORER W will, we will get it. |
will get to that. | amconcerned about that in
part because one of the comrents that was made
earlier today as a precedent for the current
del i beration was the approval of losarten in a
setting of prevention of renal dysfunction for an
i ndi cation of prevention of renal dysfunction

In fact, that approval was not based on
the data fromthe irbesarten trials. There were a
nunber of data that were considered, and the
approval was highly circunscribed and a strong
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statement was nade by the committee that this
shoul d not be considered a precedent for approva
of future drugs, that we had to consider each on
its owmn nerits.

In any event, with that in mnd, because
under stand what Doug is saying, and | think of
course he is absolutely right, these questions were
witten for a reason, and there does need to be
some under standi ng of how each of the commttee
menbers thinks about these issues in order to
under stand the advice that we give when we cone to
voting for the record on Question 6.

We will have some coments, but | am going
to request at |l east at the outset on Questions 1
2, 3, and 4, that we limt our coments to
relatively succinct statenents from each of the
committee menbers and that we nove on to the voting
i ssues and then we can cone back and speak nore
broadly if we want to or we can wait and have a
really broad di scussion at some |ater date.

Wth that having been said, we will begin
wi th discussion of the questions. Qur committee
reviewer is Marc Pfeffer, and he will take the |ead

in discussing the responses to these questions and
particularly for some of them | think it would be
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very inportant to have Tom Fl emi ng' s opini on
because there is an inportant issue of
replicability that underlies sone of these issues.

The Cardi o- Renal Advisory Committee is
asked whet her an observed nortality difference can
be a conpelling finding far out of proportion to
its place in a study's formal hypothesis testing.

Carvedilol is indicated for the reduction
of nmortality and the reduction of hospitalization
in patients with mld to noderate heart failure.
Wth the results of the CAPRI CORN study, the
sponsor seeks to extend the indication for
carvedilol to patients with left ventricul ar
dysfunction subsequent to myocardial infarction

In CAPRI CORN, 1,959 subjects with left
ventricul ar ejection fraction |l ess than or equal to
I think it is 40 percent and no heart failure,
within 21 days of nyocardial infarction, were
random zed to placebo or to carvedilol 6.25 ng/bid,
titrated as tolerated to 25 ng/bid over severa
weeks, and then followed for a nmean of 15 nonths.

I would like a clarification there to
start with. It was not my inpression that the
peopl e had no heart failure, but rather that their
heart failure had been reasonably stabilized within
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the hospitalization, so this study did include
people with heart failure. |In fact, 47 percent in
one group and 49 percent in the other had heart
failure at the time they were random zed, which |
think is inmportant in considering the primary
question here.

The primary endpoi nt was over al
mortality, but as a result of a protocol amendnent
late in the study, there were two primary
endpoints, time to cardi ovascul ar hospitalization
or death from any cause, assigned al pha of 0.045,
and tine to death al one, assigned al pha of 0.005

After a single interimanalysis conducted
after the change in endpoint, the final results
were as follows, and we have the chart and, of
course, we have seen these results several tines
today in the briefing book.

Basically, the finding, as we know, was
that death or cardi ovascul ar hospitalization sort
of tended to favor carvedilol with a hazard ratio
of 0.92 and a p value of 0.297, whereas, death
al one favored carvedilol with a hazard ratio of
0.77 and a p value of 0.031, neither com ng close
to the al pha that had originally been all ocat ed.

So, our first question. Studies are

file:///IC|/Daily/0107card.txt (166 of 262) [1/17/03 3:30:28 PM]

166



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

designed to test a formal hypothesis. W usually,
but arbitrarily, say a study is successful if the
null hypothesis is rejected at p | ess than 0. 05,
meani ng that on average and wi thout considering
other internal data fromthis study or data from
ot her studies, no nore than once in 20 times, or
once in 40 tinmes for a favorable result--1 am not
sure what that is neant to nmean--will we be mnisled
into believing a result that is not reproducible.

Can you tell us what you neant by "once in
40 times for a favorable result?"

DR FLEM NG | would like to add to that.

DR. TEMPLE: Going the wong way doesn't
count .

DR. FLEM NG Right. What has
traditionally evolved as the standard for strength
of evidence for a single trial to be considered
positive is a two-sided 0.05, but we know that the
false positive error rate with a two-sided 0.05 is
2.5 percent. You are not going to approve an agent
that hits two-sided 0.05 in the wong direction

So, what we are really doing in nost
settings is a one-sided 0.025. So, what we
recogni ze as the standard for strength of evidence
of a positive study is sonething that would occur
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by chance alone only once in 40 times. That is
essentially the standard.

DR BORER So, no nore than once in 20
times or once in 40 times for a favorable result
will we be misled into believing a result that is
not reproducible.

Furthernore, to consider a finding to be
compel I i ng, we usual ly expect evidence equival ent
to nore than one study successful at p equals 0.05

Let's define discovery, that is our
definition here, as any opportunity to declare a
finding to be conpelling outside of forma
hypot hesis testing. Discovery cones at the cost of
increasing the fal se positive rate, therefore, how
much are you willing to inflate the fal se positive
rate in order to enable discovery?

For every potential discovery one can make
in a study, the risk of a false positive result
i ncreases. How many opportunities should a study
have for discovery?

When shoul d a di scovery be confirmed in a
separate formal hypothesis test?

Do you believe it is always possible to
di scover sonething about nortality, i.e., is
mortality always a primary endpoint? |If so, of
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what value is making it a formally tested
hypot hesi s?

Interesting questions. Marc, do you want
to begin?

DR NEYLAN: M. Chairman, could | ask for
a point of clarification?

DR BORER  Yes.

DR. NEYLAN: In the early portion of this,
it states that the endpoint was changed from
overall nortality to two primary endpoints, time to
cardi ovascul ar hospitalization or death from any
cause, and tinme to death al one.

I just want a clarification. |Is that
indeed tinme to the event or are these the
summat i ons of those events? M understandi ng was
that it was the latter, it was overall nortality
and cardi ovascul ar hospitalizations rather than
time to.

DR BORER W woul d have to | ook back.
Tonf?

DR. FLEM NG It was the log-rank test, |
believe, Cox regression. It is time to.

DR. NEYLAN: It is tinme to, thank you.

DR. TEMPLE: But that is a point that is
frequently obscured. | nean one describes the
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endpoint as if it is the total nunber of events,
but what is usually |ooked at is time to. That is
probably somet hing for another discussion sonetime.

DR. FLEM NG Yes, and there are settings
where a fraction of people with events may be
preferable to time to events. W often say if it
is an acute setting, what | really care about is
the fraction of people that have the event. Severe
sepsis, | don't care if you delay tinme to death
over 28 days if you are going to be dead anyway by
28 days, but in a longer chronic setting, time to
carries a lot nore relevant information than just
percent with.

VWhile we often represent in deaths the
nunber that died, the summary statistic is the
relative risk and the confidence intervals and the
p values, and those are all fromtime to anal yses.

DR. TEMPLE: | nean | nust say this is for
a different discussion. | amnot sure that is
necessarily optimal, and I think the disparity in
presentati on cones because it is easier for
clinicians to deal with the total nunber of deaths
than to | ook at those curves and try to figure out
what they nean.

So, we neasure one thing and we transl ate
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it in something that is easier to understand, which
is sort of funny, but another day.

DR. PFEFFER. These comments have not hi ng
to do with this study. These questions have
nothing to do with this study.

I think, in general, the sanctity of a
clinical trial is just that, that you define things
before you start and you define how you are going
to nmake your test and what you are going to make
these tests on, so, in general, | think to continue
clinical trials as we know and | ove them and to
make them better and better, we need to keep the
st andar ds.

To all ow di scovery woul d erode sone of
that confidence you have in a clinical trial. Now,
the nmortality issue is a very big one because a
data safety nonitoring conmttee and now t hat we
have nore and nore trials conparing active
t her api es, | ooking at conbi ned endpoints, data
safety monitoring comrittees in general are saying

we will nonitor nortality even if your endpoint is
the conbi nati on of four different things.
So, | think we have to be cogni zant of

moni toring plans before studies start, asking what
the Data Safety Committee said they would nonitor,
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and if they said they are nonitoring nortality,
then, we do have to use that because they have the
authority to call a halt to a trial if they reach
some prespecified limts, some of which Tom has
very inportantly defined

So, | think it is very inmportant to keep

trials within the confines. | also believe trials
have to have sone breathing room A chronic study
that will go over the course of five years is going

to run up agai nst changes in the outside world, and
that is what you have | eadership for.

Leadership has to be able to work with
that and make an adjustment as needed, but make an
adj ustnent as needed that doesn't hurt the
integrity of the trial

DR. BORER Let nme go to Tom Fl em ng next
and then we will go back around the table, and
maybe you can make specific coments about the
specific questions here in the context of your
remar ks, Tom

DR. FLEM NG Yes, | think maybe there are
two or three main issues within this first question
that | wanted to address. MIt Packer said
something that | would like to reinforce. | think
he said, in principle, what we would like to do is
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work in a way that we don't inflate the fal se
positive error rate, and | woul d endorse that, that
in principle, we should be doing the best we can in
desi gn, conducting, analyzing, and interpreting
data in a way to try to maintain the integrity of
the study, both false positive and fal se negative
error rates should be controll ed.

So, the standard for strength of evidence
of a single positive study is a 2.5 percent false
positive error rate, and typically, we allocate
al pha to the primary endpoint and say if we achieve
that, the study is positive.

Does that | eave sone room for judgnent?
Absolutely. Statistical measures should be
gui del i nes and obvi ously, they don't make deci sions
about whether a study is positive or negative
sol ely on whether you achieve that statistica
strength of evidence.

There has to be judgment, but that
judgrment has to be very carefully inplenented in a
way to maintain these error rates. What that
means, | believe, is that we should have
prespecified in the trial, not just the primary
endpoint and the primary analysis of that endpoint,
but what woul d be the key, nost inportant
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confirmatory even though there is an exploratory
element, any trial, it is inportant to distinguish
the confirmatory el ement fromthe exploratory
el ement, but that cannot be perfectly done in any
setting, even in the best planned trial

So, we have to use judgnent. Secondary
endpoints clearly have to be taken into account and
especially those that are profoundly inportant.
10 Survival clearly comes to mind as the classic
11 exanple. Debilitating stroke m ght be another good
12 exanpl e of a profoundly inportant endpoint.
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13 Generally, | would like to see those as
14 the primary, but there are reasons that are
15 legitimate in cases not to make themthe primary.

16 If you don't nake themthe primary, clearly, they
17 shoul d i nfluence your judgnent.

18 Now, ny belief is there are settings when
19 you can achieve a conclusion of positivity on a

20 secondary endpoint such as nortality, but it has to
21 be done extremely cautiously. Now, doesn't that

22 inflate your error rate? | would say no, not

23 necessarily if you are doing this in a very carefu
24 manner in the foll ow ng sense.

25 If | have a non-nortality primary
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endpoint, and nortality |ooks unfavorable, |I am not
going to call that study positive even if | hit
significance in nmy primary endpoint. So, | am not
spending all of nmy alpha on the primary in that
sense. | amusing judgment that could go in either
way.

As | look at the totality of data, there
are settings where | may hit ny primary, but
judgrment says totality of evidence on benefit to
ri sk does not provide conclusive evidence that |
have established benefit.

In the same sense, if you have not
achi eved significance on the primary endpoint, |
believe that there are settings where you could, in
| ooking at the totality of the data, judge that
favorabl e benefit to risk has been concl usively
established. At the same tinme, | think this has to
be done extremely cautiously.

Now, the last part of this question
relates to the specifics of nortality itself. |

have already nentioned, | think, even if nortality
isn't a primary endpoint, | think it is an endpoint
that does merit very special consideration

I woul d agree--1 think again MIt had said

this--that saying nortality automatically gets a
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two-sided .05, hence, 2.5 percent false positive
error rate allocated to it, is a gross
oversinplification of what should be the case.

General ly, my own personal sense is if
mortality hasn't been allocated to the primary
endpoint, it is going to have to be much stronger
evidence if it were a secondary endpoint than if it
had been the primary endpoint.

My own personal sense about this
is--again, this is just a general guideline--is if
it took a two-sided .05 for nortality at the
primary for the strength of evidence of a single
positive study, | amgenerally |ooking at a
two-sided 001 to 005, i.e., at |least 10-fold nore
interms of strength of evidence if this is a
secondary endpoi nt.

Now, if | amgoing to be using this as the
basis of judging positivity, that is just a
gestalt that, in fact, is not always the case, but
a general sense of what it would be in order to
address the first issue that | nentioned, which is
if we are going to go beyond the primary, we have
to do it in a way that addresses, as MIt said, the
goal of still maintaining the overall 2.5 percent
fal se positive error rate.
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So, in summary, my sense is we should be
mai ntaining the error rates. It does require,
however, judgnent in |ooking at benefit to risk
Secondary neasures are inportant particularly those
that are profoundly inportant, and it is entirely
possible that nmortality could be of such a nature
that it could be a basis for concluding positivity
of atrial, but it requires much stronger evidence
than if it had been the identified primry
endpoi nt ..

DR THROCKMORTON: Tom if | could, | want
to ask a coupl e things.

First, | would like you to conment just a
little nore and then | will ask sort of for other
people to comrent. This question was franed around
mortality and what | heard you say was there are
ot her things, and you gave a single other exanple
of a thing that was so hard or debilitating | think
is the word you used, that they could al so
potentially be discoveries, if you will, sonething
so fixed that you mght allow a finding froma
single trial to formthe basis of adequate
evi dence.

The second part of it, the second question
I had for you is regarding that aspect, that is,
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that this first question revolves around a single
trial providing the sole basis for a decision of
efficacy on a particularly hard endpoint.

You wi Il be asked | ater about other
things, but were the comments that you made, were
they directed at the trial and its sufficiency to
formthe sole basis for a decision, or were they
m xed in some way or another?

DR. FLEM NG Doug, | amdelighted you
asked for that clarification. | should have nmade
that. | was referring to the strength of evidence
froma study that would give this, what | call the
strength of evidence of a single positive trial

There is a whole additional set of issues
here that have to be considered in general - is the
strength of evidence of a single positive study
adequate for approval. Generally, we strive toward
achi eving strength of evidence of two adequate and
wel |l -controlled trials, and that | eads to sone of
us saying what is 025-squared as a two-sided p
val ue 001.

If, and this is anif, if we said for
mortality we require the strength of evidence of
two positive trials, then, as a primary endpoint
froma single trial, you would be tal king the 005

file:///IC|/Daily/0107card.txt (178 of 262) [1/17/03 3:30:28 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

179
to 001 just for the strength of evidence of two
studies as the primary endpoint.

VWhat | was referring to in nmy conments,
Doug, was what if nortality wasn't the primary
endpoint in a trial, what would be the result you
woul d need to see to judge this as a positive
study, the strength of evidence of a single
positive study, and | am saying basically, you are
going to need, in ny own heuristic judgrment, an
additional zero in front of that p val ue because
you didn't designhate it as the primary endpoint.

Now, if you are saying do | need the
strength of evidence of two studies, then,
obvi ously, a much stronger criterion would be
required. This is another entire discussion, and
that is, for nortality for debilitating stroke, for
pr of ound endpoi nts, could sonething | ess than
025- squar ed be adequate.

In nmy judgnent, the way we proceed is
frequently we woul d consider that, we would require
stronger evidence for sonething |ike
hospitalization, two positive studies, but in ny
experience there has frequently been acconmodati ons
made for nortality, so that it didn't have to have
that strength of evidence. But | amglad you asked
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for this clarification because all of ny initia
comrents related purely to what it would take to
judge this study as neeting the standard for

strength of evidence of a single positive study.

DR. BORER  John, do you have some opi ni on
about this?

DR. NEYLAN: Sure. | would be happy to
chime in on the questions if you so desire. Taking
this froma clinical background rather than a
statistical, | would |l ook on the issue of discovery
in a perhaps nore narrow and slightly |ess
regul atory definition to enconmpass the opportunity
to advance understanding in science.

Wth that definition, | would consider
that discovery should not be constrained, but, in
fact, be unbridled, but taking that a step further
and using that as the basis for form ng new
regul at ory opi ni on.

I would agree with both of the preceding
speakers, as well as Dr. Packer, that one woul d not
do so at the risk of increasing the false positive
rate, so ny answer to No. 1 would be none.

Then, follow ng on what | said about the
i mportance of discovery in advancing clinica
under standi ng, certainly | would see that there
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shoul d be as many opportunities as is practical and
feasible for studies to nake explorations, and so
again | am speaking a bit nore narrowmy in ny
definition of discovery.

For that answer, then, | don't set a
limt, but then going to No. 3, when should
di scovery be confirned, if you will, as a pilot
observation, | think in nost cases it should al ways
be confirmed in sone sort of separate anal ysis that
is typically done as a prospective trial

Finally, do you believe that it is
possi bl e to di scover sonething about nortality and
the value of making that a formally tested
hypot hesis, and | defer to | think the very cogent
argunents that Tom has made, that one can't
underestimate the inportance, but | draw the line
at making this a de facto component of each trial

DR. BORER Tom do you have any
addi tional thoughts about Question 1?

DR. PICKERING No, really, | would just
say that if discovery is an unanticipated nortality
finding that is going to | ead to approval that
otherwi se wouldn't be there, | would say it should
be very much the exception rather than the rule,
and it should be judged in the light of the nunbers
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invol ved and the plausibility as in this case.

DR BORER  Steve.

DR. NI SSEN: Just a couple of additions.
I think Tomwas inplying this, as well, that
obvi ously, the answer | am about to give is out of
the context of any specific application because,
you know, one of the things | have | earned from
this commttee is there often is ancillary
i nformati on available that allows us to nmodify up
or down how much strength of evidence we require,
and that is always changing, that is always
different for everything that cones before the
conmittee.

There is sone other precedent or sonething
we know, and so out of context, | would argue that
05 is not stringent enough, and the reason | would
argue that it is not stringent enough is that at
the very least, | would propose that, at a m ni num
if you | ook at another endpoint, at the very
m ni mum you have got to split the al pha between the
originally designated primary endpoint and some new
endpoi nt ..

I mean | don't think you can go bel ow 025
very safely because the m nute you add a second
endpoi nt, you have got to make a correction, it
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seenms to ne, statistically. But | also don't want
to tie one on behind our backs and say that we are
going to be a slave to statistics.

The reason | say that is that ultimtely,
our job as physicians and regul ators and everybody
else is to save lives and reduce suffering, and
sonetines that means that the rules have to be
shaded a bit.

So, you know, | think if we say inplicit
in every trial that an 05 p value for nortality is
approvable, that is just too |l ow a standard, but
how much lower we are willing to go will depend a
lot on the context, and | would argue that going
bel ow 025 is very risky just because it really does
i ncrease those error rates substantially.

DR BORER Al an

DR. HHRSCH. | think npst of the inportant
poi nts have been nmade, but just to re-caution the
bal ance of what Dr. Pfeffer stated, that respecting
the benefits of a pre-hoc, well-defined hypot hesis
is worth keeping in m nd because it avoids, as you
said earlier, Steve, the difficulty of discovery
bei ng data m ni ng.

So, the sane thing, | don't know how to
bal ance exactly which al pha to confer to nore than
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one nultiple hypothesis, but that caution is
obvi ously al ways kept in play.
DR. BORER  Beverly.

DR. LORELL: | agree with what has been
said and | also would |ike to enphasi ze that
interpreting nortality, | think one should be very

i nfluenced as to whether it was a predefined
hypot hesi s or derived very late after the fact.

Secondl y, as Steve enphasized, the context
in which that observation is made, and that
i ncludes not only the context of whether there are
ot her well done studies that are consistent and
supportive, but also the data fromwithin the tria
as to whether other endpoints, which are al so of
great clinical inmportance and nerit, go in the same
di rection.

DR BORER M ke.

DR. ARTMAN: | really don't have anything
el se to add other than the fact that as | am
listening and thinking about this, | think we do
this discovery thing a | ot when we | ook at safety
data, and when we are | ooking at safety data,
sometines there are signals, they are not part of
formal hypothesis testing, but there is sonething
there that worries us and concerns us.
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| would sort of think about this--and
perhaps this is all upside-down--but kind of in the
same say, so that yes, maybe there is a signa
here, but | think we have to then verify that, we
have to confirmit, and | think we have to be very
rigorous in these standards.

So, | would agree with the other nenbers
who have answered these questions.

DR BORER  Susanna

DR. CUNNINGHAM | really do believe it
all has been eloquently stated, so I wll just
agr ee.

DR. THROCKMORTON: Jeff, | amgoing to
just break off with this. Everybody has been
tal king about nortality, that is, that the only
thing available is nortality, and that is fine. |
mean obvi ously, you could make an argunent that
other things, or an argunent has been made in the
past that other things are less final, let's say,
so that, in fact, you are in nore equipoise and
that you can potentially want to have to repeat it
to mnimze your risk of a false positive or
drawi ng a fal se concl usion.

O her things, stroke, sonmething like that,
are there other exanples of things that are so
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fixed or irrevocable that anyone on the committee
wanted to sort of put those forward, it is just a
request for some help.

The other thing is, | guess we are going
to get to this in Question 2, but it seens to nme
that the difference between | ooking at safety, at
data in safety assessnments and what we are calling
di scovery here is that when we are looking in the
safety, we are sort of bringing our own priors, if
you will.

In sone sense, we bring to our priors the
things that we see there and we apply that to
whet her or not a signal that nay or may not show up
is arelevant thing, a thing to be sort of paid
attention to. | amnot sure about that.

DR. H RSCH. Doug, just to quickly answer
your question. You keep asking us what is |ike
mortality. Any irreversible end organ function is
like nmortality, so stroke, which Tom nmenti oned,
anputation, | tried to bring up earlier. \Wen you
have | ost part of your body, that is irreversible,
is equivalent. There are probably others.

DR. BORER  Two things before you commrent,
Bob.

Wth regard to the safety issue, | am not
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sure | could fully agree with what you have said,
Doug. | mean | see the safety concern as being the
potential for doing harmwhere we actually have
statistically a less stringent standard because we
certainly don't want to do harm as opposed to the
standard for showi ng benefit of an intervention
compared with not intervening where the standard

m ght be different.

I don't want to state what the standard
should be in the benefit category yet, but | think
there is a difference.

DR. TEMPLE: | think you are absolutely
right. W have sent drugs back for nore work on
the basis of evidence that if it were presented as
ef fecti veness, woul d never pass nuster because we
feel we have no choice, you don't want to hurt
peopl e.

I just have one question for everyone
about all of this. It may be that the way of
dealing with nortality findings usually involves
data like we are going to discuss in 2 and 3, so it
doesn't turn out to be a problem but | still have
a question for Tom and ot hers.

I magi ne a finding that was not
particul arly expected and is not supported by other
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trials and things like that, and it is a 0.02.
take it you all feel that you could actually invite
people to be in another placebo-controlled trial in
that setting and that everybody woul d fee
confortable, the patients fully infornmed about the
results would be willing to enter.

I just wonder if you think that is really
true.

DR BORER Let's continue around the
tabl e and then we can cone back to everyone el se.

DR. TEMPLE: | just want to make one
point. MIlton showed vesnarinone, and | don't
believe he represented it entirely. There was
great suspicion about the results of that trial,
not because the nunbers were small, the difference
between treatnents was al nost as large as we are
tal ki ng about here, but because there were other
data that went the other way and there was a | ot of
concern about whether it was true.

That is different, that is not the sane.
VWhat woul d one feel if one really thought it was
true and there were no reservations, could you
really get people to enter this thing? It seens
like a fix problem

I would just be interested in coments.
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DR. BORER  Paul, in your response, naybe
you can incorporate an answer to that question

DR. ARMSTRONG Maybe a slightly different
perspective. On 1.1, ny openness to discovery
depends very much on the natural history of the
di sorder that one is evaluating, what avail able
t herapy exi sts.

We have heard about orphan di seases and
ot her circunstances, the risk of the new therapy
that is under investigation, and the weighting of
the endpoints vis-a-vis this issue of splitting
al pha and how to handl e the statistical issues that
Tom so el oquently has di scussed.

So, ny threshold under 0.12 woul d depend
on those issues and might be quite |liberal under
selected circunstances. As it relates to No. 3,
again, the risk of therapy, the existence of
external validity, and the potential for disconnect
as opposed to connect regardi ng surrogates and nore
defined endpoints woul d nodi fy my thinking.

Under 0.14, the answer is nost certainly

yes. | aminvolved in trying to understand the
di sconnect between a reliable surrogate and
mortality at the noment that will probably end up

here, so | would put those other things on the table.
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DR BORER  JoAnn.

DR. LI NDENFELD: Again, | agree with nost
of what has been said. | would add to this p val ue
that Tomtal ked about in nortality, that it is not
just the p value, it is nunbers, and Dr. Packer
showed us data, so it is critical that it can't
just be a p value. There have to be a reasonabl e
nunber of events.

In terms of hard endpoints, | think
mortality is the one that | am nost confident with.
A p value that we might acquire in discovery seens
to ne to be larger, that is nore significant, the
harder it is to docunent the event.

So, nortality is very easy, but as events
becone nore difficult to very clearly docunent,
that that p value has to get smaller. For
instance, | know Al an nentioned anputation, but we
had a di scussion several years ago. Amputation is
not nearly as hard an endpoint as we m ght believe.

So, | amnot sure | would be willing to
gi ve anputation as an endpoint. | think disabling
stroke, though, would be an inportant one.

DR. BORER  To cover that |ast point
first, because you have specifically asked about
it, Doug, | would agree that nmortality is an
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overwhel mingly inportant endpoint and it is very
difficult to argue about its definition, but I
woul d be hard put in the context of an off-the-cuff
di scussion like this to give you a strong
statenment, a firm concl usion about other endpoints
that m ght be equally inportant because as JoAnn
just said, every single one of themthat | can
think of as | amsitting here is open to some
interpretation.

Di sability depends upon the perception of
the di sabl ed person, so | don't think any other
endpoi nt can have the weight for nme that nortality
has as an irrevocabl e problem but in certain
situations, others m ght dependi ng upon how the
definition was constructed.

Wth regard to the other aspects of this
specific question, just like everyone else, | don't
think that it is appropriate to inflate the false
positive rate and therefore, for endpoints in
general, | don't think that the opportunities for
di scovery should be very wide if the result of
di scovery is to recomrend approval of a drug for
renedi ati on of what you have di scovered the problem
to be.

So, virtually, in every situation, what
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you have defined as the di scovery shoul d be
confirmed in a separate formal hypothesis test,
virtually every one except perhaps for nortality,
and there | conpletely agree with Steve and with
Tom and with everybody el se around the table, that
the standard, if the nortality benefit is to be

di scovered, that is, it comes out of a single tria
and hasn't been declared the primry endpoint,
then, there has to be a stronger group of evidences
to support a belief that this finding is correct
than nmerely a p val ue of 0.05.

Having said that, | think that Beverly's
point is very inportant. |If the nortality endpoint
was prespecified, well, if you expected it, that

woul d be inmportant. How inportant | don't know, I
don't want to put numbers on this.

If the nortality benefit was unexpected,
if it wasn't prespecified, then, | would give very
little weight to a p value of .05. So, with those
t hi ngs havi ng been said, Steve, you have the |ast
word and then we will nmove on to the next.

DR. NISSEN: | wanted to directly answer
Bob's question, which as | think a very tough one.
I nmean suppose an unexpected finding of reduced
mortality without a | ot of other supporting
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evi dence, and an 0.01 | evel of significance were
found, could you get physicians and patients to
enroll in a trial that would be the definitive
trial with that as a prespecified, and I think it
has to be | ooked at on a case-by-case basis.

There will be cases where we m ght agree
that the statistics are not strong enough to
support giving that |abel to a drug, and yet the
definitive trial is just inpossible to conduct. |
hope we don't get caught in that, we probably will
some day, and if we do, | think we are going to
have to really think it through very carefully
because the fact is it is one thing to prove
something, it is another thing to actually be able
to then conduct such a trial, and sone trials are
not conducti bl e.

DR TEMPLE: Just one | ast observation
This question, quite appropriately, is artificially

narrow. It really says you have got no hint from
anywhere el se, you have got no priors, you didn't
mention it in your protocol. It is not that you

t hought you couldn't quite do it, you really didn't
think it was going to happen.

So, for that case, it all sounds pretty
sensi bl e, but nost cases aren't like that, which is
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why the next two questions cone up

DR. BORER | was going to say all ny
answers and | think everyone's answers with regard
to 1.4, would depend in part on how rmuch additiona
i nformati on we m ght have from ot her sources about
this drug, about other effects of this drug, et
cetera, et cetera

Tom

DR. FLEM NG Yes, just briefly to add
that | agree that Bob's question is a very
i mportant one that regulatory authorities,
sponsors, and the scientific comunity woul d have
to carefully discuss, which also | think brings us
back to gee, it would be great to avoid getting
into this situation.

So, as we plan trials, thinking ahead to
what it would be that we would like to have,
because if we get in a position of having equivoca
results, it can be very difficult to know how to
proceed.

It definitely would require consideration
of the strength of evidence as to whether or not
this is something that we could replicate. W can
gi ve exanpl es.

VWhat comes to mind i Mmediately to ne is in
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my own experience, the 5-FU | evam sol e and
| evam sol e col on adjuvant trials that were done in
the early 1980's showed survival differences for
bot h | evam sol e and 5-FU | evam sol e, and yet we
started over with a conpletely confirmatory tri al
that took another six, seven years. N ce that we
did, because 5-FU | evam sol e was proven to be
effective in a confirmatory way, and | evani sol e was
proven to do nothing in that confirmtory tri al

So, it is certainly possible to do so, but
the likelihood that we can do so depends on how
strong the results are in that first trial and what
the gl obal sense of uncertainty is in the clinica
popul ati on about this intervention's effects.

DR BORER  Marc.

DR. PFEFFER: Well, Tomis using cancer
exanples. It is alittle different because those
drugs were not generally available, they were used
in protocols only. Now, we are talking about
agents that are on the market, so it is nuch harder
to do trials when the every-day physician has
access to these drugs. It nakes it much different.

DR TEMPLE: There is another difference.
Most cancer drugs delay death by a month or two on
a good day. Here, you are tal king about death
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yes/ no.

DR. FLEM NG But the exanple | gave,
granted it was cancer, but it was reduci ng death
rate by a third from50 percent down to 33 percent
in a curative fashion, so that is pretty profound

DR. TEMPLE: Ckay, | will buy that.

Open Public Hearing

DR. BORER Let's go on to No. 2, but
before we do that, it is 1 o'clock, so | want to
ask if there is any conment that any nenber of the
public wants to make at this meeting.

[ No response. ]

DR. BORER If not, then, we will go on

Continuation of Committee Di scussion and Revi ew

DR. BORER | think No. 1 has generated
probably the | ongest discussion we will have before
we get to the vote, so let's go on to No. 2.

Wthout formally specifying how we do so,
and that is inportant, w thout formally specifying
how we do so, we rmay be conforted or disconforted
about a finding by other information derived from
the study.

In considering the nortality effect
di scovery in CAPRI CORN, how do the follow ng affect
your confidence?
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The effect on cardiovascul ar
hospi talization.

Consi stency of the nortality effect across
prespeci fi ed groups.

Consi stency of the nortality effect across
non- prespeci fi ed subgroups.

O her secondary endpoi nts suggestive of a
mechani smfor the nortality effect.

Marc, why don't you give us an answer and
then we will see if there are any additiona
opi ni ons.

DR PFEFFER: So, now the blinders are
just for within the study information, this
question, so you can't know about anything outside.

Ckay. | would say let's not tal k about
this study for a second, but if you were
overwhel med by the consistency of non-fatal events,
that would help you in ternms of |ooking at a
di scovery of fatal events.

I would have to say in this particular
study, although the trends were all there, it
wasn't an overwhel m ng, the non-fatal endpoint, so
I amneither conforted nor not conforted. | fee
ki nd of neutral about the support fromthat.

The consi stency across the subgroups,

file:///IC|/Daily/0107card.txt (197 of 262) [1/17/03 3:30:29 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

felt best with the additional one of the

bet a- bl ockers because | was very worried about a
wi t hdrawal of beta-bl ockers, and that was hel pful
to me to see that that was there. It did make ne
feel better.

The mechani stic studies, we had nore
mechani stic studies presented in our brochure than
presented here. In general, | think these are
i mportant, discovery, new studies, but wthout
havi ng the protocol, you have to |ook at a
mechani stic study the same way you did the overal
one, and all too often, clinical trials, and
don't know if that is the case here, have 16
mechani stic studies with outcones that have
mul ti pl e outcomes and you don't know what you are
seei ng.

So, | don't know how to eval uate sone of
the echo studies that weren't presented here, but
were in our booklet. It would have been hel pful to

me if there was a rigorous echo study and | knew
how many peopl e were random zed, they intended to
be random zed, what the one primary endpoi nt was,
how many peopl e actually had the measuremnents.

That woul d have been hel pful to me, but
what | had in the packet was not.
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DR. BORER Let's go to our statistician

again next and then we will go around the table.
Tom
DR. FLEM NG Looki ng at supportive
evidence, | try to follow the directions that the

study team and the protocol laid out by their
intentions, and we had co-primary endpoints and we
had two secondary endpoints.

We obviously have tal ked a | ot about
survival. Survival certainly shows a favorable
trend, not hitting the specified strength of
evi dence, cardiovascul ar hospitalization, death
shows a very nodest trend, but a p value of 0.297,
and the two secondary endpoints were 0.1 and 0. 276,
so the negative view of all of this is we failed on
the two primaries, so we failed on the two
secondari es.

However, there certainly are sone
favorabl e sides. The secondary endpoints and the
mortality endpoint were favorable trends and
suffered from sanple sizes or overall anount of
evi dence that was in inadequate to di scern whether
these trends were chance trends or whether they
were, in fact, a true signal that we were sinply
unabl e to concl usively establish because of
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i nadequat e sanpl e si ze.

O her supportive neasures, which | would
have given a ot nore credence to, in the spirit of
Steve's earlier questions, endpoints such as death,
M, arrhythm as, et cetera, those actually showed
more signal. They are certainly clinically
rel evant.

I run into a lot nore trouble, though, in
under st andi ng how t o wei gh those when they hadn't
been specified as either primary or secondary, so
essentially, what were sone of the nore interesting
positive signhals were tertiary endpoints.

DR BORER Let's start fromthis end this
time. M ke.

DR. ARTMAN: | really don't have anything
to add to that. | think that Marc summarized mny
feelings, so | have nothing to add.

DR BORER  Susanna.

DR. CUNNI NGHAM The only thing | have to
say is that the effect on hospitalization is hard
to eval uate when the systenms are so different, so
that we are | ooking across many different countries
and obviously very different fromours, so | don't
really know how to read that.

DR BORER  Paul .
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DR. ARMSTRONG | woul d agree on the
hospitalization and | would al so have had greater
confort if the Killip Ill and the inferior M's had
been on the other side of unity.
DR LINDENFELD: | don't think I have

anything to add to those points.

DR BORER  John

DR. NEYLAN: The mxture of interna
consi stency was not sufficient to provide confort.
I would also add the I ength of stay for the index
hospitalization raises questions in nmy m nd about
applicability to U S. practice.

DR BORER  Tom

DR. PICKERING | agree. Obviously, the
i ncorporation of hospitalization was a very
unfortunate choice in retrospect. | was sonmewhat

reassured that when the COPERNICUS criteria were
used, there would have been, had they used the
COPERNI CUS criteria, there would have been a
significant primary endpoint, | believe.

DR BORER  Steve.

DR NISSEN: For 2.1, | don't find the
ef fect on cardiovascul ar hospitalization at all
persuasive. As | said earlier, | just don't accept
that you can post hoc pick those endpoints that
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went in the right direction and |unp them al
toget her and say that worked.

So, to ne, it has no effect on ny thinking
at all. It is alnost really a neutral one. | do
thi nk, however, for 2.2, there appears to be pretty
solid consistency of the nortality effect across
subgroups, so 2.2 is reinforcing and 2.3 is
r ei nf or ci ng.

| actually think the secondary endpoints
are also actually really tertiary, if you can use
Tom s | anguage here, you know, the issue on sudden
death and arrhythnias, and the things that one
m ght expect that carvedilol would have an inpact
on, all seemto kind of consistently go in the
right direction.

So, | do think they are tertiary, but | do
think they are reinforcing.

DR BORER Al an

DR HRSCH It is hard to add nuch nore
t han what has been said, but | think for the
cardi ovascul ar hospitalization, it is intriguing
how popul ar that has beconme as an added-on out come
variable, so here is the study where it actually
hurt the study outcorne.

It is worth reflecting on that. It is
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important. W have added it to many, nany
cardi ovascul ar trials because of both the rea
quality of life inpact, as well as cost inpact, but
I think future steering conmttees will take heed
of this.

Just regarding the other things, like
Paul, 1 always like internal consistency across the
ot her prespecified, nonspecified subgroups, but the
IM, low blood pressure, and Killip class Il
groups, | found somewhat disconforting in the whole
framework. | have nothing else to add for 4.

DR. BORER  Beverly.

DR LORELL: Yes, | agree with what has
been sai d about cardiovascul ar hospitalization. |
think it was extrenmely unfortunate that it was such
a gani sch of components.

I found sonme mld confort in the breakdown
dat a about hospitalization for worseni ng heart
failure in non-fatal nyocardial infarction. | was
conforted by the consistency of the nortality
ef fect across prespecified subgroups and actually I
differ alittle in ny interpretation of the Killip
cl ass dat a.

To me, that data is actually supportive of
consi stency. It nakes sense in what we know about
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gi ving beta-blockers in heart failure and in
patients who have acute and still deconpensated
heart failure. So, | actually found that data

reassuring.

As with | think Dr. Pfeffer, | was
reassured by the data breakdown that we saw that
wasn't in our original panmphlet of information
regardi ng the previous beta-bl ocker use.

I thought that not so nmuch in secondary
endpoints, but actually in the adjudicated
br eakdown of causes of sudden death, and here | am
going to bring in what | know about other heart
failure trials, that it was reassuring that the
data consistently went in the right direction for
sudden death and death due to worseni ng heart
failure since | think a huge concern raised by
previ ous beta-blocker trials, early post-M, was
that there might be a risk of worsening heart
failure including death from worseni ng heart
failure.

So, that is what | have to add.

DR. BORER | don't have anything major to
add to what has been said. Just to sunmarize, |
have sonme slight differences. | didn't find the
ef fect on cardi ovascul ar hospitalization to be
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particularly conforting because | am concerned, as
Steve articul ated earlier, about the potential for
data dredging with the subanal yses that were done.

On the other hand, all the subanal yses
were consistent with what | woul d have expected and
even the overall effect sort of tended in the right
way, so while | wasn't particularly conforted, |
wasn't disconforted at all and at |east there was a
little bit of support there.

The consistency of nortality effect across
prespeci fied groups was certainly an inportant
point to me and | agree completely with Beverly
about the Killip class.

I would have been a little surprised to
see a benefit in the Killip class IIl patients, and
I think an inmportant safety issue has been raised,
but I am not concerned with regard to the effect of
the drug because the Killip class Ill's
dissimlarity and the inferior M doesn't bother me
quite so nuch either because | can't possibly
understand it, and there were nany, many
compari sons done in that subgroup chart, so that
one of them m ght go the wong way unexpectedly
doesn't bother me as much as perhaps it mght.

I, too, believe that the secondary or
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tertiary endpoints are supportive and I woul d add
to that | was happy to see that the beta-bl ocker
di stribution, the non-protocol beta-bl ocker
adm ni stration, skewed in the direction of nore
bei ng given to people on pl acebo.

I amsorry there is no explanation of it.
It certainly can't be used as strong evi dence of
anyt hing, but | would have been very unhappy if
nmor e bet a- bl ocker were given to the carvedil ol
group than the non-carvedil ol group

So, in general, there are sone conforting
findi ngs here and some neutral findings, nothing
particul arly negati ve.

Wthout formally specifying how we do so,
we may be conforted or disconforted about a finding
by information derived fromother studies. In
considering the nortality effect discovery in
CAPRI CORN, how did the foll owing affect your
confi dence?

W have a list here - COPERN CUS

How rel evant and supportive are the
COPERNI CUS data for establishing a nortality effect
on the post-M popul ation given the rel ationship
bet ween the two popul ati ons? The types of deaths
apparently affected by treatment in two settings?
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The tinme course over which the effects on nortality
were mani fest? How concordant are the findings on
cardi ovascul ar hospitalization?

Al so simlar questions for CHAPS

Agai n, Marc, maybe you can summarize a
response to that.

DR. PFEFFER: Now, we are broadening it
and all owi ng prior carvedilol experience, not just
COPERNI CUS, | guess, so that renminds me of being on
this coomittee when the U S. carvedil ol program was
first here, the first tine, and it is very mnuch
like the first question, because they found a
mortality difference conbining, so we are al npst
ignoring history here with this particul ar agent.

I was not particular conforted with that
until COPERNI CUS, and COPERNI CUS was a very wel |
done trial which indicated in the syndrone of heart
failure with LV dysfunction that the drug had
benefit and rather profound benefit, so that is
very helpful to ne to now talk about the carvedil ol
experience and then as we nove into the infarct
popul ation, | have to step back and say this had to
be a very difficult study to do

There was a little wi ndow of opportunity
of who could be studied. |If you actually read the
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ACC AHA guidelines from'99 and for the

bet a- bl ockers it was probably the sane in the '92
edition, there is a little schizophrenia there
wher e peopl e shoul d be on bet a-bl ockers, but not
the really low risk people and not the really high
ri sk peopl e.

That is what this trial was trying to do
Tom as opposed to the cancer trials, and
bet a- bl ockers are out there, so physicians could
use them so it was really a tough niche shoehorn
to put a trial in, and | guess maybe that is why it
was difficult to do in the United States. | don't
know t hat .

Havi ng said that, you then have the
information and | think it is very consistent
with--1 won't use the other beta-blocker trials
until the next question--1 think it is very
consi stent with what you had with COPERN CUS and
the carvedil ol experience, that in people with an
impaired heart, this did |l ead to i nproved outcones.

Then, if you look at the rel ationship of
the two populations, it is sonewhat arbitrary.

Most heart failure trials have these people, after
they raise their hand and convince their doctor
that they have heart failure, you know, the patient
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two days before, they convinced their doctor that
they had heart failure, this is the same human
bei ng.

So, | think we have that distinction we
make and trials have to live within that. The
modes of death reductions appeared quite simlar
and | think the time course didn't particularly
hel p ne. The cardi ovascul ar hospitalizations we
tal ked about. The beta-blocker trials in genera
have difficulty, sometines this, sonetines that,
but nortality is clearly reduced.

So, overall, | was very conforted by the
prior experience. CHAPS, single-center,
interesting observation is again a safety
experience with even earlier use with the
intravenous, so | would use that as a safety
experience, so overall we are getting nore safety
informati on and we are getting efficacy information
which is consistent in people with inpaired LV
functi on.

DR BORER  Tom

DR. FLEM NG Let ne just briefly add to
CHAPS. | think what we are getting here obviously
as it relates to nortality is clearly very limted
W have what | think a six-nmonth control time frane

file:///IC|/Daily/0107card.txt (209 of 262) [1/17/03 3:30:29 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

210
and when we | ook at CAPRICORN, the survival
differences don't energe until roughly after that
time point.

The relevant information here to ne as |
look at it is deaths, cardiac deaths, 4 versus 2,
heart failure 7-6, M's 8-5, strokes 1-1, so it is
obviously very linited additional evidence, so the
essence of what woul d be rel evant external
information is what Marc was referring to com ng
from COPERNI CUS.

DR. BORER Let's start with Beverly and
go back around the other way.

DR. LORELL: | agree with what has been
said about COPERNICUS. | would add that in
contrast to Dr. Nissen's point about data dredging,
as if one were | ooking for an indication for
cardi ovascul ar hospitalization, the separate issue
of concordance of findings on cardi ovascul ar
hospitalization, |ooking at the COPERN CUS
i ndi cations in conparison with the CAPRI CORN dat a
experience, | did find reassuring.

I think it is worth nentioning that one
i mportant difference between the experience in
COPERNI CUS and CAPRI CORN that takes Marc's coment
one stage further is that to nmy know edge, this is
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the first large prospective trial that has actually
| ooked at patients who haven't raised their hand,
wi t hout clinical synptoms or signs of the syndrome
of heart failure and | ow ejection fraction that has
been tested and shown a benefit, so in that sense
woul d say this is an inmportant difference and may
be an adjunctive piece of information

I would also say | actually found CHAPS
hel pful only as a safety experience. | thought the
efficacy data is really not conparabl e because if |
under st ood CHAPS correctly, and correct me if | am
wrong, ACE inhibitor use was not permitted in that
study, so that that study is really not relevant to
current best practice in the United States.

DR BORER Al an

DR HIRSCH Well, | found COPERN CUS and
CAPRICORN to be two chapters in the sane book and
think that how the sponsor |aid these out was cl ear
in that we are trying the sane di sease with the
same intervention that alters the natural history
in a conparable way, so | will just junp and say
that to Item3.1.1.3, looking at the time course
data, | think there are inplications of that, which
is that treatment with a beta-bl ocker obviously
must be sustained over a | ong enough period of tine

file:///IC|/Daily/0107card.txt (211 of 262) [1/17/03 3:30:29 PM]

211



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

to accrue benefit, so assum ng that we | ook
favorably at these two trials as show ng evi dence
of beta-bl ocker benefit, | think my caution, when
this is translated to practice, is that we find
ways of maintaining adherence, so that those
benefits really are accrued in real life as they
are in clinical trials. Very helpful, they are
concor dant .

DR. NI SSEN: Yes, this is where we really

get down to the crux of it. | mean was this
finding a bolt out of the blue, you know, somnething
one just wouldn't have expected. | mean that is

what discovery is a little bit all about.
I would be the first one to say that the
devel opment program for carvedil ol has been

exenplary. | nean it has been really an
out standi ng one and | think that the whol e advance
of using beta-blockers in heart failure, | nean 10

years ago, none of us were doing it and now we are
all doing it, and | think all of these trials that
contributed to this have played a huge role in

i mprovenent in the standard of care for patients
wi t h cardi ovascul ar di sease, but they have al so
contributed to a confort level with this particul ar
drug carvedilol that you can give it to pretty sick

file:///IC|/Daily/0107card.txt (212 of 262) [1/17/03 3:30:29 PM]

212



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

peopl e and they actually get better.

So, | think COPERNICUS is relevant, it has
the inpact of what Tomand | were tal ki ng about
earlier of beginning nowto shade the requirenents
in terms of how rmuch strength of evidence we want
for a discovery in another trial.

It begins to have a real inpact on ny
thinking, so | consider it highly relevant, CHAPS
perhaps a bit less relevant, but it is a second
trial. | mean no matter how you cut it, whether it
is in fact contenporary standard of care or not, it
nom nal ly sort of |ooks like a second trial which
has some inpact also on kind of |owering the
threshold, so | think the two together have pretty
significant inmpact on ny thinking about how high
one sets the threshold for the discovery of this
finding in CAPRI CORN.

DR BORER  Tom

DR. PICKERING | would say this is sort
of filling in the mssing pieces of a jigsaw
puzzle, that if you take all the data on
bet a- bl ockers post-M in heart failure and
carvedilol, that this is consistent with the other
data, and | found COPERNI CUS very reassuring and |
guess with CHAPS, they got | ucky.
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DR BORER  John.
DR NEYLAN: | do find confort, the
external consistency here is very strong. | think

the sponsor shoul d be conmended for doing a

| andmar k study with COPERNI CUS and CAPRI CORN i s
certainly a | ogical extension of the devel opnment
program

CHAPS is a supportive study that, by and
large, is useful for its safety data.

DR BORER  JoAnn.

DR. LI NDENFELD: | agree. | think that
COPERNI CUS is very conforting here and really
|l owers ny requirenent for a p value for CAPRI CORN.

DR BORER  Paul .

DR. ARMSTRONG COPERNICUS is hel pful to
me, as well, and notw thstanding the erudition of
my two di stinguished coll eagues, the Killip class
Il issue, these were sick patients in COPERN CUS
and although | still don't know when bet a- bl ocker
therapy was started in CAPRICORN in sick patients,
I amstill troubled about what has happened and
what woul d be reasonabl e expectation there.

I was, in fact, |ooking for benefit and
stretching it from COPERNI CUS and wondering when
the therapy was started.
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CHAPS actual ly reassures ne on two points,
since the therapy was started early, that both
re-M and unstable angina go in the right way in
therapy that started within 24 hours of the index
event, so | felt that was hel pful froma timnng
i ssue.

DR BORER  Susanna

DR. CUNNI NGHAM | have really nothing
extra to add except | am about maxed out on acute
acronyns, although |I guess it does nake di scussion
nmore strai ghtforward.

DR BORER M ke.

DR. ARTMAN:  Well, | agree that COPERN CUS
was supportive and reassuring, and the issue from
COPERNICUS to me was really the time course, and
sort of supported ny interpretation of the
CAPRI CORN data, as well.

It is at about three nmonths that | think
thi ngs begin to happen and the curves begin to
diverge. It gets to this issue of timng, you
know, do you need to start it early or not, and
think the studies are concordant in that the effect
begi ns at about three nonths, where you begin to
really see differences.

The CHAPS study | pretty much di scounted.
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| really saw that just as a pilot study that showed
you it probably wouldn't hurt a | ot of people if
you gave them carvedil ol

DR BORER: Bob

DR. TEMPLE: The study is interesting
because it is a study of two things that have been
separated to a degree in the past. The previous
bet a- bl ocker post-infarction studies for the nost
part didn't study people with heart failure
al t hough sone were included. They studied people
who were characterized as having had a heart attack
two or three weeks ago.

COPERNI CUS, of course, didn't study people
who had a recent heart attack although they had a
di stant one. That studied people with heart
failure. It is not so easy, | guess, to say what
this is a study of. It is a study of people with
sort of incipient heart failure who have al so
recently had a heart attack

VWhat | am hearing people say--1 just want
to confirmthis because we have got to grapple with
all of this--is that you find COPERNI CUS hel pful at
| east on the aspect of the trial related to poor
ventricul ar function and heart failure, but
presumably not particularly informative with
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respect to people who have had a recent infarction
because they didn't, although the next question may
get at that.

So, maybe | am being arbitrary and trying
to break things into pieces that really are a
continuum but | would be interested in conments
about that. But |I take it COPERNI CUS seened
supportive in a popul ati on of people with poor
ventricular function and therefore it makes some
sense. |Is that right?

DR BORER Since | amthe one |eft here,
I was going to agree with everybody about
COPERNI CUS, but now you have focused the question.

I was happy to see that the benefit of carvedil ol
for people with heart failure wasn't lost in the
CAPRI CORN st udy.

I woul d have expected a benefit of some
sort in people with heart failure. Because of
COPERNI CUS, people who enter with severe heart
failure were benefited, | was happy to see that
there was some consi stency about that, but
COPERNI CUS, by itself, wouldn't be sufficient
support to cause ne to say that CAPRI CORN was, by
itself, sufficient for approvability.

I nmust say | agree with what | think that
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Steve and Paul were both saying about CHAPS. |
find that nmore conforting than perhaps sonme of the
ot her people on the conmttee found it.

I think it certainly does suggest, as has
been said, it does provide some additional safety
confort with regard to the early adm nistration of
the drug, but | was happy to see that for all its
i nadequaci es as a definitive trial, it was small
it was a pilot study, it didn't give this, didn't
give that, that the results of benefit in a globa
sense | ooked the sane as the gl obal benefits that
one sees from COPERN CUS

So, forgetting for a monent about the
specific issue of nortality, in a setting of acute
myocardial infarction, I was happy to see that
there was a second experience that suggested
benefit fromgiving this drug early in the course
of acute nyocardial infarction

St eve.

DR. NISSEN: Yes. There is also inplicit
in what you just asked, a question that | was a
little surprised that you didn't ask in here, and
that is the question of how rmuch wei ght do we put
on the prior know edge fromtrials albeit 15 years
ago and ol der on the use of beta-blockers in the
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post-M setting. Oh, | see, it is comng up,
haven't seen that yet.

DR. TEMPLE: It's all in a perfect order,
you will see.

DR NISSEN: | did not read that No. 4 in
that way. That is why | missed that. But just to
answer your question, what we have coming to the
table is we have COPERNI CUS, which tells us
somet hi ng about the popul ati on who devel oped overt
heart failure, and we al so know sonet hi ng about the
patients that have had a recent infarct fromthose
ol der trials, so there is prior know edge for those
two popul ations albeit fromvery different sources
that allow us to think about this.

DR. BORER (kay. Wthout formally
speci fying how we do so, we may be conforted or
di sconforted about a finding by informtion
described from studies of related drugs.

If one were to do that with post-M use of
carvedil ol, woul d one include any drug with any of
its pharmacol ogi cal properties - beta-bl ocker,
al pha- bl ocker, free radi cal scavenger,
anti hypertensive, or only drugs with all of these
properties?

Wul d one be interested in survival trials
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only, any trials with survival data, or other
endpoints, as well?

Are there relevant results with other
drugs?

Mar c.

DR. PFEFFER. Followi ng the line of
questioning now, we are allowed to go even broader
and | think this is very inportant especially in
the context of discovery and the context of what
coul d be done.

So, | want to just step back for a mnute.

The past beta-bl ocker trials are now al nost, well,
they are over 20 years old, fromthe tinme they
started, a quarter of a century. The rules have
changed. The concom tant medi cati ons have changed,
but the | essons have stood up, that these are good
therapies in the patients that were studied, which
in general were the lower risk patients

Di scovery was nmade in those trials by
| ooking within those at the risk groups, and it was
found that even though the highest risk patients
wer e excluded, the discovery was that the nost
benefit was seen in the fringe of patients at the
hi gher ri sk.

Now, that was not approvable, that is
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di scovery, and medi cal practice actually was driven
by that w thout comi ng through this agency, w thout
a new trial, but that was al ways specul ati on, and
that was before the ACE inhibitors, so we really
didn't know if these findings would be redundant on
top of an ACE i nhibitor.

Then, you get, during this 25-year period,
the devel opnent of ACE inhibitors, which were used
first in hypertension, but then in severe heart
failure, and then post-M.

In the post-M studies, there were about
30 percent of people on a beta-blocker, add all the
studi es together, those people did better than the
others, highly selected for who got a beta-bl ocker,
but the effects of the ACE inhibitor that was
randoni zed was about the sane in the beta-bl ocker
or not.

So, there was the begi nning of sone
confort in saying they are both producing benefits.
Then, enter the beta-blockers in heart failure on
top of an ACE inhibitor showi ng benefit, so we have
got that type of picture emerging that these are
two therapies that work independently and give
additive benefits to the best that we can show
within the realmof clinical trials.
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Then, that little area that was
understudied is studied in this particular trial
Now, we can talk about how well it was studied, we
can tal k about what did they do with their
endpoints, but this is the study, there won't be
another, and it did show what we have been tal king
about all day. Wthin the alpha level, we wll
have to argue about.

But | do think it is a very inportant
10 piece to a very difficult puzzle that says the
11 question we have with the therapy for human bei ngs
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12 is not is this a good therapy or not, but can it

13 i mprove upon what we are already doing, and that is
14 the nost difficult thing in a clinical trial

15 I found sonme confort in that, and | think

16 it falls into place. Sonebody used the anal ogy of
17 a puzzle. This piece does fit in the puzzle of 25
18 years worth of work. So, that was hel pful

19 Woul d you be interested in survival trials
20 only? Basically, if we agree, | think it would be
21 very difficult to do a beta-blocker trial post-M

22 in this population. 1Is this one of the properties?
23 Vel l, you know, this is where | think--

24 DR. BORER Can | just add? | think the
25 i mportance of that particular clause, 4.2, is if
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you are | ooking at other studies, would we be
interested in survival trials only or can we | ook
nmore broadly.

DR. PFEFFER: Maybe you can help nme. What
ot her studies would we be--in this field of
bet a- bl ockers post-M? G ve nme an exanpl e.

DR. BORER O anything post-M.

DR. PFEFFER. O anything post-M.

DR. BORER  Studies of related drugs.
There are maybe al pha-bl ocker studies, free radical
scavenger studies, antihypertensive studies, any
studi es you mght refer to.

DR. PFEFFER | think any other studies |
m ght refer to out of the context of what is
approved therapy for people as of now, | think
woul d have to start from scratch and show that it
is of value over and above what we shoul d be doing
i ncludi ng revascul ari zati on procedures and things
like that, aspirin, lipid-lowering. Maybe | m ssed
your questi on.

DR. BORER It may be the way the question
is worded. | think what the FDA is asking here is
if we have a trial, a single trial with the
limtations that we have tal ked about all day, can
we derive any confort by | ooking at trials that
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have al ready been done using sone other drug that
somehow we perceive as being in some way rel evant
to, or simlar to, carvedilol

Carvedi | ol has bet a- bl ocki ng properti es,
al pha- bl ocki ng properties, free radical scavenger
properties, antihypertensive effects. To gain
confort, can we | ook at studies of beta-blockers,
can we | ook at studies of al pha-blockers in acute
M, free radical scavengers, antihypertensives in
people with acute M or any other related di sease?

DR. PFEFFER. | now understand your
question, Jeff. | was answering this as a
bet a- bl ocker wi thout intrinsic synpathom netic
activity. That was the answer | was giVing.

DR. THROCKMORTON: Jeff is exactly right.

We are now giving you full flight. You have an
opportunity to bring in whatever pieces you fee
like. It is just a matter of defining of what
pi eces you think you can bring in. Wat | am
hearing you say is that this puzzle is
bet a- bl ockers.

DR. PFEFFER: | was only using the
bet a- bl ocker/ ACE i nhi bitor experience and both
experi ences.

DR THROCKMORTON:  So, beta-bl ockers and
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ACE i nhi bitors.
DR PFEFFER: Yes, ACE inhibitors and
bet a- bl ockers adding value in heart failure. Now,
bet a- bl ockers addi ng val ue on ACE i nhibitors.
DR THROCKMORTON: How about ARB' s?

DR. PFEFFER: | was not using that at all
I think that would have to be proven
DR TEMPLE: | still didn't understand

that. Were you |looking at the effects on

bet a- bl ockers, but noting that sone of the studies,
peopl e were already on ACE inhibitors, as well, or
were you actually | ooking at post-infarction ACE

i nhi bitor data?

DR. PFEFFER: | was using both, and | went
historically that in one field, one started with
the ACE inhibitor and added the beta-bl ocker, and
the way trials were done in the other field,
post-M, you started with the beta-bl ocker, and ACE
inhibitor trials were done with a background of
bet a- bl ocker therapy, and the results have been
consi stent.

Now, this is one that tests specifically
bet a- bl ocker, | amcalling it a beta-bl ocker on top
of an ACE inhibitor, and gives consistent findings.

Now, it is disconforting to ne, but the
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sponsor didn't start with that this is a unique
antioxidant. You know, if they did that, | would
have had trouble, but that isn't what they were
presenting today.

DR. TEMPLE: | nean how many docunent ed
benefits of antioxidants do we actually know about ?
DR. BORER W will get to that.

JoAnn, why don't we start with you and we
will go around in a totally different direction.

DR LI NDENFELD: |, as Marc, are conforted
by a nunber of other studies, ACE inhibitors with
bet a- bl ockers, in this sense. The other thing I
think that | find conforting is that we all want to
know i f beta-blockers in the current era with all
this new therapy that we do are inportant, but
there isn't any reason to believe that they
woul dn' t Dbe.

There is nothing to make ne think no,
gosh, | don't think beta-blockers will work today,
so | find all of that data and even the ol der data
wi th beta-bl ockers conforting in this sense.

DR BORER  Paul .

DR ARMSTRONG | think there is sone
confort in knowi ng some of the information from
other trials, indeed, | failed to point out that in
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CHAPS, there was uniformreperfusion, and one of
the central issues of the day is whether al
infarcts are the same, and they are not, and the
notion that this apparently applies to both those
who did and didn't get |ysis.

Only about 50 percent of the popul ation
that we have been asked to | ook at received sonme
form of reperfusion, and as Steve brought out, we
know that over 3- or 400 of themdidn't have an
enzyne el evation, so the issue of heterogeny wthin
the trial is to sone extent handl ed by reassurance
fromsonme of the other trials. So, that would be
my additional coment.

DR CUNNINGHAM | think there is confort
fromthe other studies. | think, though, one thing
I would say is there is a continuumof simlarity,
and the nore simlar the drugs were that were used
in the other studies, the nore confortable | am
and the nore you get out in the dissimlar, if they
only have one property in common, then, | am nuch
| ess conforted

So, | think if we get out to the free
radi cal scavengers, | would be very unconfortabl e,
so there is no absol ute answer.

DR BORER M ke.
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ARTMAN: | really don't have anyt hing
to add.
BORER:  John.
NEYLAN:  Yes.
BORER: Tom
PI CKERING One point. W have
generalized a lot fromresults of other
bet a- bl ockers that have beta-1 bl ockade, but not
intrinsic synpathomnetic activity. | think if it
is approved for this particul ar popul ati on, we
shoul d be cautious that the findings are not
generalized to other beta-blockers that don't have
the additional properties like the vasodilation
that carvedil ol appears to have.

DR BORER  Steve.

DR. NI SSEN: Let me just slightly disagree
with JoAnn and say that in this contenporary era
where everybody is getting reperfused, and so on, |
mean sonething that | actually hear is people say,
well, in the reperfusion era, we are not so sure
bet a- bl ockers have nuch to offer.

So, one of the reasons why | viewed this
trial as so terribly inportant is to understand
whether, in the ACE inhibitor era with
thrombol ysis, statins, aspirin, and all the

SRR
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therapies that weren't even thought about back in
the early 1980's, whether or not, in fact, there
was an additional benefit.

So, while the prior information is very
useful, this trial obviously adds to our
under standi ng, and that is why it is incrementa
i nformation.

DR. LI NDENFELD: | agree with that, and
you can correct ne if | have the data wong, but
even prior to lytic therapy, half of people
reperfused at two weeks. Wth Iytic therapy, we
agreed that there is not 100 percent reperfusion,
so | think that difference in who really reperfuses
is actually quite small.

DR. NI SSEN: Actually, at the d evel and
Cinic, everybody gets reperfused.

DR LI NDENFELD: But that is not this
trial, | mean it is not angiopl asty.

DR. NI SSEN: Sorry, just had to say that.

DR LI NDENFELD: This trial was
thrombol ytic based. But | think that the
difference is at two weeks, in the absence of
thrombol ytic therapy, 50 percent of people are open
agai n.

DR. NI SSEN: But | amtalking about the
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myocar di al sal vage era

DR LI NDENFELD: Ri ght.

DR. NISSEN: In the nyocardi al sal vage
era, there is still sonething to be gained--we are
trying to ask that question--is there stil
somet hing to be gai ned by giving, you know,
bet a- adrenergi ¢ bl ocking agents, and it is a very
i mportant questi on.

DR. BORER That rem nds me of 20 years
ago when | was stupid enough to answer a question
posed to nme by Mason Sones on a big public panel,
whi ch was, "How rmuch does it cost to do a
catheterization at New York Hospital," and when
gave a nunber, he said, "Everybody should cone to
Cl evel and, we do it cheaper."

Paul, did you want to make anot her conment

about this?

DR. ARMSTRONG | just wanted to pick up
and you may want to wait on this, but Tom Pickering
really signaled for ne an issue which | don't think
we can |l et pass, those of us who are |unpers or
splitters on this beta-bl ocker issue.

I think we have accepted that | SA is off
the board here, but at one point we tal ked about
the special properties of carvedilol. Today, we
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have lunped it with nmetoprolol and with
propranol ol, and, in fact, the sponsors rmade a key
point that it is very like propranol ol

Tom has suggested that he is not prepared
to extend the observations today to metoprolol, and
I would have a different view, so | guess at sone
point we are going to have to return to that
di scussi on.

DR BORER Al an

DR HIRSCH: | concur w th what has been
said before. | will make it sinple.

DR BORER: Bob

DR. TEMPLE: W would certainly not |unp
in the sense of giving this claimto a drug that
hadn't been studied, but I do want to ask about
some of the things people have just said.

Carvedi | ol has al pha-bl ocking activity in
addition to beta-blocking activity. Wy would
anybody imagine that that is a good thing? There
have been formal studies in heart failure of al pha
bl ockers. They don't help at all

The results of drugs post-infarction, as
was just shown totally, seemvery simlar perhaps
if you don't have | SA for drugs that don't have
these extra properties and drugs that do. It |ooks
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like it is the beta bl ockade that seems to be doing
most of the job.

So, | amnot sure why everybody is so
worried about it.

DR. BORER W will get to that. Hold
your response to that, Steve, and let's finish up
with Tom

DR FLEM NG Just to reinforce sonme of
the general principles here. Philosophically, in
answering Question No. 4, | would say | would
certainly give attention to results on studies
eval uati ng nenbers of the same class in the
targeted setting that we are interested in.

Under 4.2, | would find rel evant, not just
studies that are primarily focusing on survival,
but any study that woul d provide substanti al
survival information would be relevant.

Havi ng said that, what | worry about, and
I know all of us have thought about this, is the
rel evance of such informati on depends heavily on
how confident we are that the other agents that are
bei ng studi ed woul d not have any favorable
mechani sms of action that our specific agent in
this case, carvedilol, wouldn't have.

You woul d want to avoid overestimating
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survival benefits because other agents have
mechani sms that carvedilol doesn't, and simlarly,
you woul d want to make sure they woul dn't have any
unf avor abl e mechani snms that carvedil ol would have
that could influence survival

In my own view, this is what leads nme to
be thinking at least in focusing on nenbers of the
same cl ass, but even within that, you are not fully
reassured that those criteria are net.

In the targeted settings, | go back to the
sponsor's penultimate slide where they said there
are no data on any beta-bl ocker currently in
i nfarct survivors being provided ACE inhibitors
where t hese peopl e have had LV dysfunction
foll owi ng acute infection.

So, we don't have any perfect situation
here even with menbers of the sane class studied in
exactly this manner, so we are left with need for
some extrapol ati on and yet that extrapolation in
this setting obviously, as MIt has summari zed,
there is considerabl e experience, nore so than we
woul d typically have

My own sense, though, is that each of
these cases have to be individually considered, and
I amreluctant to have certain actions by this
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committee viewed as precedent-setting, and | would
like to just thank Jeff for pointing out that the
| osarten exanple in the renal trial in type |

di abetic renal disease that this committee had
consi dered over the | ast year certainly shouldn't
be viewed as a precedent.

I certainly didn't | ook at the irbesarten
data and view that to be particularly substantive
in that decision, and | worry a little bit about
what views will come forward in the future as this
committee considers this specific application and
woul d just urge that the principle is indeed other
experiences with sufficiently closely rel ated
agents studied in sufficiently closely rel ated
settings should be considered, but that is very
much on an application-by-application basis in
terns of how nuch weight that woul d be given

DR. BORER  Beverly.

DR. LORELL: | have nothing to add to the
previ ous comments that experience with this drug
seenms to be very congruent and to fit into a
conti nuum of experience of the use of beta-bl ockers
in heart failure, as well as the use of
bet a- bl ockers in the context of ACE inhibitors from
ACE inhibitor trials where one | ooked
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retrospectively at beta-bl ocker use.

I think Question 4.1 is a very imnportant
one and | think this trial in the context of other
studi es provides no data about the hel pful negative
or neutral effect of al pha bl ockade. | nean to ny
know edge, there are no other large trials that
have tested the addition of al pha bl ockade on top
of either beta-1 selective or nonselective use in
myocardi al infarction

Simlarly, | think this experience does
not speak in any way, nor can any prior trials be
used to rai se conclusions about free radica
scavengi ng or anti hypertensive effects.
| wanted to answer that a little nore
directly than others have.

TEMPLE: There is a big study of

al pha- bl ocker al one.

LORELL: About what?

TEMPLE: O an al pha-bl ocker al one.
LORELL: Yes.

TEMPLE: But not on a beta-bl ocker.
LORELL: To ny know edge, there is no
experi ence what soever of addi ng al pha bl ockade to
beta bl ockade in this setting.

DR TEMPLE: Can | nention one other

g

3

SRR
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thing? The tinolol study actually had about a
third of its population with acute heart failure at
the time of the infarction although by the tine
they were random zed, they no | onger were.

I don't think anybody had ejection
fractions on those people or anything |like that,
but there is sone experience in a group that at
| east was at sonewhat higher risk, and the effects
were the sane in that group or better perhaps in
the rest.

DR. BORER | gain sone confort from other
trials using drugs that have beta- bl ocki ng
properties, but not a heck of a lot. It helps nme a

little bit and as Tomsaid, in the parallel of
irbesarten and losarten, it may have hel ped a
little bit there, but that wasn't the basis for a
deci sion, nor would it be the basis of a decision
for nme here.

I have said this many times before and
may be a bit of an iconoclast in saying it, but I
have heard both Tons and Paul say sonething very
simlar just now. This is a unique nolecul e,
carvedi l ol

When we were hearing about this drug for
its approvability for treatment of patients with
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heart failure, the sponsor presented a great dea
of information suggesting that the uni queness of
the mol ecul e, because of its al pha bl ockade and
because of its free radical scavenger properties,
that these properties were very inportant in
medi ating the benefits that we saw

Now, | didn't think nuch of that then, and
I don't think much of the argunment that it's a
bet a- bl ocker and ot her beta-bl ockers do this,
therefore, this one works. | don't think all that
much of that now.

I think that provides nme with some

confort, but this is a unique nolecule. | doubt
very much that we know all of its pharmacol ogi ca
effects, in fact, | amsure we don't, and | amsure

that nobody in this roomcan tell ne the mechani sm
by which other drugs w th beta-bl ocking properties
have i mproved nortality after mnyocardia
infarction. That is not known.

There aren't even a whol e heck of a |lot of
good hypot heses. So, this provides me with sone
confort, but the reason for my going through that
di scussion a noment ago is to support exactly what
Tom said and exactly what Beverly said and exactly
what Tom Pi ckering said, that is, that | think that
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we have to | ook at the body count here and deci de
whet her we believe it or not.

We will get some confort, nore or |ess,
fromall of these other sources of data, and then
we are going to nake a deci sion about this drug,
and it shouldn't be wi dely extrapolated to other
drugs.

Now, Steve, you wanted to nake one ot her
comrent ?

DR. NISSEN. No, | just wanted to respond
to Bob. Bob asked a theoretical question, why m ght
it be beneficial

I nmean at | east hypothetically, when one
gives a beta-blocker in a setting with a depressed
LV function, the problem of course, is the
negative inotropic effects may, in fact, nake
patients worse before they make them better. At
| east theoretically, a drug that has sone inherent
vasodi | ator properties mght reduce wall stress,
unl oad the ventricle, you know, mtigate against
the adverse effects.

Now, whet her that happens here or not, |
have no idea, but you asked theoretically, could
the al pha bl ockade have any therapeutic
implications, and the answer is it mght.
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DR. TEMPLE: But | amjust pointing out
that in a heart failure study done by the VA,
prazosin did not have any benefit.

DR. NI SSEN: Say that again.

DR. TEMPLE: There is a major heart
failure study with prazosin, and it didn't show any
benefit. 1t's an al pha-bl ocker.

DR. NISSEN: No, but | nean | think there
are other things that happen when you give nore of
a pure vasodil ator.

DR ARTMAN:  And that is a different
quest i on.

DR NI SSEN: Yes, and also | think there
is all kinds of issues about reflux increases and
sympat heti c tone when you give vasodil ators.
mean it is very different to give a nixed
bet a- bl ocker or al pha-bl ocker than it is to give a
pur e al pha-bl ocker.

DR TEMPLE: No one has docunented that
one is actually better than another at anything.

It is all speculation.

DR. NI SSEN: | agree, but you asked is
there any theoretical reason. You asked for a
theoretical reason, and | can tell you there is a
theoretical reason why one night expect that.
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DR. BORER: Let's nove on. My |, Doug
and Bob, conbine 5 and 6? It doesn't appear that
there is an inportant difference between 5 and 6.

We are going to get to the point where we
actually have to vote for the record.

No. 5 is: Al things considered, how
likely is it that the nortality effect in CAPRI CORN
represents an effect attributable to carvedilol,
whi ch is another way of saying should carvedilol be
indicated to reduce nortality in patients with left
ventricul ar dysfunction after myocardi al
i nfarction.

May | request that we refine that just a
little bit. It is not left ventricular
dysfunction, it's left ventricular dysfunction the
way it was defined here, which is an ejection
fraction of |less than or equal to 40 percent. That
is noderately severe or however you want to
qualitatively define that term It was with or
wit hout heart failure.

But given all those caveats, should
carvedilol be indicated to reduce nortality in
patients with left ventricular dysfunction. W
don't have to go into all the reasoning, we have
done that already.
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Marc, you are the conmittee reviewer.

DR. FLEM NG | don't know whet her Doug or
Bob will wish to provide any clarification, but in
the event that you would, | would be interested in

hearing FDA's perspective on strength of evidence
that we would generally like to have on a nortality
endpoi nt ..

I had nmentioned earlier on we tal k about
two adequate and well-controlled trials, and we
tal k about 025-squared, and we realized that for an
endpoi nt such as nortality, that is sonething that
m ght not be required.

| realize, of course, lots of issues wll
have to be taken into account as we think through
is this the strength of evidence of two studies,
one study, it doesn't just have to be the evidence
fromthis trial as we have discussed in Questions 3
and 4, it could be evidence from other studies.

As FDA | ooks at this, when we | ook at the
totality of evidence that is relevant to a given
consi deration, are we tal king about the strength of
evi dence of 1.5, two studies, anything in general
you want to say about this?

DR. TEMPLE: These questions are all bound
up together, that is the difficulty, however, just
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a coupl e of observations. You saw data on what it
took to get metoprolol a claimfor post-infarction
beta bl ockade.

The p value wasn't as long as your arm it
was a one-study value, so the strength of evidence
that was needed there probably, although | have to
say not explicitly in light of previous experience,
was that one study woul d confirmwhat you sort of
t hought about the cl ass.

We presented to you what we have done with
ACE inhibitor heart failure clains. It is very
clear we are using one study at a reasonable p
val ue standard even though | would say we were not
explicit in thinking that through, but the weight
of evidence from SOLVD on nmade us think that one
confirmatory study that was reasonably persuasive
was good enough.

It depends on how you think of that here.
As | was trying to point out, you have got a little
bit of heart failure and you have got a little bit
of post-infarction here.

So, ny view would be that you need a tota
anount of evidence that is as persuasive as usual,
but that you can get it fromnore than one place,
one piece of which comes fromthe study at hand,
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the other cones fromthe other studies of the sane
drug, the other comes fromthe studies of the other
drug, all of which should add up to approxi mately

t he usual standard

But as | have pointed out for metoprolol,
we thought it met the usual standard, but it did it
with one study at a p of 0.02 or whatever it was,
because we thought we had ot her rel evant
informati on. You know, we are all being bayesian
here, but we are not admtting it.

You saw simlar behavior with the
i rbesarten/losarten. Each study was a reasonabl e
study, nobody had any doubts about that, but it was
the conbi ned data that made the persuasive case,
and | think that is the situation you are in here.

Is that too squiggly or is that good
enough?

DR. THROCKMORTON: | guess | wll just add
one thing. | think we are in a place we are not
going to find ourselves a | ot when we think about
the sort of strength of evidence that we have for
this class of drugs, for these classes of drugs
versus other sorts of therapeutic areas. | mean you
can think of other places like, | don't know,
GP2B3a ant agoni sts where we have had surprises when
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we tried to extend what we thought we understood
fromsingle trials.

Here, we have a rel atively robust effect
seen across a lot of different drugs and a | ot of
different therapeutic areas, the patient
popul ati ons that makes it an unconmon pl ace,
think, with regard to nost of the therapeutic areas
we think about in cardiovascul ar nedicine.

DR BORER  Marc.

DR. PFEFFER: Well, | found the |eading
fromthe agency hel pful in this case. Sonetines it
is not, this tinme |l think it was. Really, it boils
down to there were sonme other issues that cane up,
do you think you could do another study in this, or
do you think we have enough information now to
apply to people.

I don't think | could personally be
involved in a beta-bl ocker post-M trial unless it
were a very small group that we still have yet to
define, and that is what | think we also need to
say of the few places that nore information is
needed, | think we need an answer to Dr.
Armstrong' s question about these Killip class 11
patients, what were they like at the tinme they were
random zed, were they cleared and then randoni zed.
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The onset, we have now heard that there
was a long period and even within two weeks coul d
be divided. | would like to see sone information
about the safety, so | amnow tal ki ng about harm
potential for harmof giving this very early. |
just don't know enough about that, and that is what
i s happening in post-M especially beta-bl ockers.

So, | would hope we can have the agency
di ssect out the information on day 1, day 2,
random zati on and events in those people.

But overall | think we have a benefit here
that will help patients, and | think getting this
out, regulations will talk about this drug, but
guidelines will then tal k about beta-bl ockers, and
I think that will help people.

DR. BORER  So, that's a yes.

DR. PFEFFER. That's a yes.

DR. NISSEN: | have to nake a few conments
before | answer. First of all, notw thstanding the
nearly heroic efforts of the sponsor to shoot
thenselves in the foot, which continued right up
through today, and there are sone things | have to
say.

First of all, Tomand | are, | think, and
he will speak for himself as | know he will, you
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know, | don't think the Data Safety Monitoring
Board acted entirely properly here and I think it
ought to be said for the record, that, you know,
there are roles for each of the constituencies
involved in the trial, and those roles should be
carefully defined and observed.

There is a penalty to be paid for not
followi ng those rules. Now, it turns out the rules
weren't broken as much as it seened, and this is
where sone nore shooting in the foot occurred.
mean when | read this statenent in the executive
summary that said the Data Safety Monitoring Board
strongly recommended that they change the primary
endpoint, | was extrenely unconfortable, and then
you read the letter, and that wasn't what the
letter said.

The letter didn't say that. It said
consider. It didn't say do this, it said you ought
to think about this, and that is a little bit, you
know, it made me nore confortable, but | think we
ought to say fromthe begi nning what the roles are
of these various conmttees, the charters ought to
say them and they ought to follow those rules, and
the extent that those rules are not followed
underm nes the credibility of the trial process,
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and it is sonething we ought to be careful about in
the future.

Simlarly, | think the Steering Commttee
acted somewhat unwisely in the whole way that the
study was redesi gned and not sort of thinking nore
careful ly about what endpoints they wanted to
choose, so we got into this data dredgi ng problem
| ater on where now we are tal ki ng about whi ch cause
for hospitalization, how you define that, and those
are avoi dabl e problens potentially.

So, | think that it is inmportant that we
say that. Having said that, | think that this is an
i mportant observation, that, you know,
bet a- bl ockers are largely forgotten, they get
forgotten periodically. You know, every time we
get a new therapy, everybody is focused now on the
angi opl asty era on how fast the door to balloon
time is now the thing that counts the nost about
how you treat a myocardial infarction, and they
forget about the fact that the patients have this
period of tine afterwards where they are very
vul ner abl e.

The use of beta-blockers post-infarct in
Anerica, and | don't know what it is like in the
rest of the world, it is just abysmal, and we

file:///IC|/Daily/0107card.txt (247 of 262) [1/17/03 3:30:29 PM]



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

didn't really know before CAPRI CORN, we didn't have
really conpelling evidence of what happens in the
reperfused patient that has done very well and gets
ACE inhibitors and gets statins and gets aspirin,
and all the contenporary therapies, and | woul d bet
you there are a | ot of people out there that think
that in this era, beta-blockers are passe, and what
CAPRI CORN t eaches us is that they are not passe.

So, the reason | amvoting yes is not
because the conduct of the trial was exenplary.
think there were sone terrible dil enmas that you

had to deal with. | amnot sure you dealt with
themin the best possible way, but the fact is that
I think that, by and large, lives will be saved if

this label is granted and if the nmessage is
aggressively pursued that even in the contenporary
era, there is still a lot to be gained by giving
bet a- bl ockers post-M.

So, | vote yes because | think the public
heal th consi derations here and everything el se nake
this a mandatory yes.

DR BORER Al an

DR. H RSCH. You know, it is very hard to
follow Steve, but I will nake an effort here. |
will start with hunmor, but try to nake a cl ear

file:///IC|/Daily/0107card.txt (248 of 262) [1/17/03 3:30:30 PM]

248



file://IC|/Daily/0107card.txt

O©CoOoO~NOOOTA~,WNPE

poi nt .

For humor, obviously, the sponsors shot
thenselves in the foot. The FDA, according to
Marc, occasionally | eads one way or the other. |
think our commttee can sonetinmes opine in nore
than one direction, and it gets all very confusing.

VWhen | came into this neeting, we tal ked
about discovery, are we finding something new that
was uni que, that wasn't part of a pre-hoc
hypot hesis, and | really don't think that that
enconpasses where | amgoing to | ead you with my
vot e.

| don't think that this was about
di scovery. What happened here is that we have
denonstrated, | think, that carvedilol has a
positive effect in this somewhat m xed post-M
heart failure state.

We found a gemin a mne discovery here
that has cone up with many, many precious stones as
part of a tradition of |ike-m nded beta-bl ocker
rel ated positive outcomes in a consistent pattern.
So, this isn't discovery to ne.

It gets back to how Tom | ooks at spendi ng
al pha, | think there is little doubt that we have
carvedil ol causing a positive beneficial health
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effect in a very specified population. | think it
is also true it is unlikely that if we had any
doubt about that, we could performa second tri al
inthe real world to better confirmthat.

So, the evidence base we have overall
this isn't discovery, this is | think good data
confirmng a reality. M vote is yes.

DR BORER  Tom

DR. FLEM NG |In leading up to an answer,
| et nme begin by thinking about CAPRI CORN and
strength of evidence fromthis key pivotal study.

The sponsor presented this and said this
is anortality trial and very appropriately it
shoul d have been. It was initially a nortality
trial, but a very thought-out decision was made in
m d-course to back away fromthat nortality
endpoi nt based on what | as best can understand a
judgrment that the plausibility of achieving a
mortality effect of sufficient magnitude in this
setting was not sufficiently high in the context of
the size of the trial that was being conducted, and
as a result, there was a shift to an alternative
endpoi nt ..

Hence, prospectively, nortality wasn't the
primary endpoint, and that matters. It matters a
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| ot when we are | ooking at whether this is a
confirmatory trial or an exploratory trial, and, of
course, life is a continuum it is not sinply that
di chot omous, but clearly, there was a backi ng away
fromthe thought that yes, this is an endpoint that
we believe is obviously profoundly inmportant,
highly clinically relevant, and one that we believe
is going to be of sufficient magnitude that in the
context of this size of a trial, we can establish
benefit.

So, it does leave me in the position of
interpreting strength of evidence fromthis study
in the context of this being an endpoint that
wasn't the primary endpoint. Nearly all of the
al pha was assigned to an alternative neasure

The target for what was viewed as
sufficient evidence to conclude that nortality has
been proven with the strength of evidence of a
single positive study here was the 0.005, and as
the FDA review indicated, we are about a factor of
6 or 8 away fromthat.

So, | amgoing to becone very quantitative
here for a monent. As a statistician on a |og
scale, that is the strength of evidence of
two-thirds of a trial. Gkay. | have to be
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quantitative in a noment because | do think
external data is relevant here, and | have to try
to think of how that is to be considered.

My own view, what does it take for
mortality? In ny owm view, if we are talking
endpoi nts such as hospitalization, |I strongly
endorse the concept that we should have two
adequate and well-controlled trials for the concept
of replication, as well as strength of evidence.

For a profoundly inportant endpoint |ike
mortality, | have long believed that sonewhat |ess
strength of evidence is acceptable in view of the
prof ound i nportance of that endpoint, and have
subjectively in my own mnd over tine thought of it
interms of roughly 1 1/2 trials if it is a
mortal ity endpoint.

So, two studies, one of which achieves an
0.03 and a second study that doesn't achieve
significance, but it is close, that is an exanple,
or one trial where nortality is the primry
prespeci fi ed endpoi nt that achi eves an 0. 005, that
is also of that strength of evidence.

So, we are left here with, in ny own view,
we are halfway there roughly in ternms of what
strength of evidence | would have wanted to have
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seen.

The external data here are very rel evant
and as M|t Packer had described in his
presentation, | believe this is, |I think he called
it a unique situation in terns of the magnitude of
evi dence that you have from first, the agent at
hand, carvedilol, in related settings where the
COPERNICUS trial is particularly inmportant, as well
as the magni tude of evidence for other nembers of
the cl ass.

This part is unavoidably very subjective -
does this get us the rest of the way. In ny own
view, | think it is very rare to have that nuch
strength of evidence from supportive studies, but I
think in this case we are in that rare
ci rcumst ance

So, with that overall summary, | think
this is a situation where overall evidence is
sufficient to conclude that nortality benefit has
been shown, but | would really enphasize that this
is, inny omm mnd, a fairly uncommon or | call it
rare circunstance, and not one that | would
consi der as precedent setting that would lead to
the expectation that in the future, if studies that
are designed to address the right issue, nortality,
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are, in fact, redesigned, and don't achieve
unfortunately the real evidence that we woul d need
to see, that they can be sal vaged by | ooki ng at

ot her supportive evidence.

I would say, and | know the FDA does this
extrenmely well, | would just reenphasize the
important role the FDA does play in working with
sponsors creatively prospectively in designing
trials and ensuring that the right designs are in
pl ace, and this also is relevant when the studies
are redesigned, that if ultimtely, we expect
mortality as an issue that we want to address, that
when the study is initially designed or redesigned,
we do whatever we can to avoid this type of
circunstance where we end up getting data that is
much | ess than what we would really want to see to
answer the questions.

DR. BORER That is a yes?

DR. FLEM NG That was a yes

DR. BORER  Beverly.

DR. LORELL: Thank you. | have nothing to
add regarding the issues of trial redesign. |
thi nk they have been addressed very well.

| do vote yes. M vote is based on really
three things. One is that nortality was predefined
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as a major and initially, the primary endpoint.

Secondly, | think this experience, as was
said by others, as well as Tom fits into and in
congruent with other data regarding the use of this
drug, as well as other beta-blockers, in noderate
and severe heart failure.

Third, | think these data are supported by
other studies |ooking at the use of beta-Dbl ockers
after nyocardial infarction.

DR. BORER | vote yes. | have nothing to
add to everything that has been said about why, but
I would just reenphasize what Tom said a nmoment ago
about the extrapolability of nmy vote, like his, to
any other situation where it just happens that
mortality is considered and there has been one

trial. | think we have to | ook at the specific
ci rcumst ances.
That having been said, | vote yes.
JoAnn.

DR. LI NDENFELD: Yes, | also vote yes.
think that nortality was a prespecified endpoint
and although it wasn't the only endpoint, that was

changed. | don't see any malintent here. | think
just a goof was nmade.
So, | tend to shade this nore toward a
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single good trial, not the two-thirds of a trial
that Tom di scussed. | think it noves nore toward
that way because | think it was just a little bit
of a goof.

This was designed to show a nortality
benefit. 1t showed exactly the nortality benefit
that was prespecified. So, | would shade this nore
toward one trial and vote yes.

DR BORER  Paul .

DR ARMSTRONG | will vote with the
caveats that | thought Marc Pfeffer brought out
very well, and | would like to reenphasize. |

think there is a lot of work yet to be done with
the sponsor and the agency in ternms of what the
| abel will say if, indeed, they decide to approve
this, so that caveat.

The second thing | would Iike to say, M.
Chai rman, as soneone who has been both the chair of
a DSMB and a nenmber of a DSMB, is a sonewhat
contrary view to what has been expressed. | am
sati sfied based on the presentation of the chair of
the Steering Cormittee and the excerpts fromthe
letter, that the DSMB here acted appropriately.

Li ke many of you, | get a lot of advice in
life and | take sone of it, and | think that the
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DSMB has a responsibility after assuring patient
safety to provide an informed opinion and
suggestions to a steering committee, which they may
or may not take.

The issue of blinding, | think has been
much di scussed. Tomand | have a different view
about that. | think there is healthy reasons to

think differently about this, but I don't have a
problemwi th the way the DSMB acted or the Steering
Conmittee responded in this particul ar instance.

DR BORER  Susanna

DR. CUNNINGHAM | amgoing to vote yes
and | amgoing to second Bev's very well-stated
reasons.

DR BORER M ke.

DR ARTMAN:  Yes.

DR. BORER Did you want to make a
comrent ?

DR. TEMPLE: | just wanted to support what
Paul said. W have recently witten guidance on
what a data nonitoring commttee is supposed to do,
and one of the things, difficult as it is that they
are supposed to do, is keep a watchful eye on the
worl d and on the rate of events, and things like
that, and give advice that nmight in some cases
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sal vage the study.

They plainly tried to do that, but the
out come was contrary, which we now know, but it is
not illegitimte for themto consider those things
or at least we didn't think so when we wote the
gui dance.

DR. FLEM NG Just to follow up, nmy only
concern with the action of a nonitoring comittee
is given that | believe they should be unblinded
because that is | think critical to being able to
fully carry out their role of safeguarding patient
interests, if they were, if they were then to nake
any recomendati on about changi ng an endpoi nt
clearly is inappropriate.

G ven they weren't--

DR. TEMPLE: Absolutely.

DR. FLEM NG G ven they weren't, | see no
problemw th what they did. M concern is not with
the Data Monitoring Comrmittee, it was with the
Steering Cormmittee and in particular today with the
presentation that indicated it was the Data
Monitoring Conmittee that said we had to do this.

The ot her thing, sonething for further
di scussions i s how conservatively they apportion
their al pha. W have had a | ot of discussions of
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these things. | believe they could have gotten
away with saying 0.03 for both of them and night
have been nuch better off to have done that,
because they are not entirely separate endpoints,
but that is a discussion for a different tine.
This was a very conservative choice for a very

i mportant endpoi nt.

DR TEMPLE: Because of the correlation,
if we are tal king two-sided p value, of course,
they woul dn't have needed 0.025, 0.025. It
probably woul d have been close to 0.03, 0.03, as
you said, or because they weren't given it equally,
where they were saying 0.045, 0.005, it could have
been probably 0.047, 0.009

DR. NI SSEN: Bob, what | was reacting to
was the inplication here in the original docunent
that it was sonehow coercive, that basically, how
could we possibly, in the face of this very strong
recomendati on not do this, and that was the way in
this docunent it was stated

Now, it turns out that is not what they
did, and that is why | backed off on that, but if
you read what was said in here, it doesn't |ook
like it was done the proper way, and the letter
actually, it turns out, is to say we think you
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ought to consider this, and I don't have any
problemw th that at all

But if they had been unblinded, that would
have been inappropriate, and | don't think anybody
shoul d | eave the room wi t hout understandi ng why Tom
and | feel so strongly about that, you know, that
is off the table.

DR. BORER Ckay. W have one fina
question and then we can di scuss DSMBs if the FDA
wants us to.

The final question is: Regarding the fact
that the sponsor al so seeks a claimfor reduction
in recurrent M, based on the observation of 45
adj udi cated events on placebo and 27 on carvedilol,
of which 16 and 12 were fatal, do these data
support a cl ai n®?

Marc, let's have your answer first and
then we will go to the other side of the table.

DR. PFEFFER. My answer woul d be no, and
was a little disappointed that it was not quite
clear in the docunent that there was this
relatively long period of silence in terns of
non-fatal events, the patients couldn't express
thensel ves, and also in ternms of the prespecified
criteria for the event itself. | think those
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things weren't as robust as | would have liked to
have seen.
DR BORER M ke.

DR. ARTMAN: | would agree with that. |
was really disappointed with the data on recurrent
M. | thought it was nmurky and not very clear, and

I don't think that what we have seen supports this
claimin any way.

DR. BORER  Susanna.

DR. CUNNI NGHAM  No.

DR. BORER  Paul .

DR. ARMSTRONG A clear no for the reasons
t hat have been stated.

DR. BORER:  JoAnnN.

DR. LI NDENFELD: No, for the sane reasons.

DR. BORER: | vote no.

Bev.

DR LORELL: | vote no for the reasons
that have al ready been said.

DR. FLEM NG  No.

DR H RSCH: No.

DR. NI SSEN: No.

DR. PI CKERI NG No.

DR. BORER: Unani nous no.

I think the reasons behind that decision
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shoul d be clear fromwhat has been said about why
the yes vote was given for the nortality claim

Do you need further clarification from any
of us? Do you want us to discuss anything else? Do
you want us to di scuss DSMBs?

DR THROCKMORTON: Pl ease do not discuss
DSMBs.

DR TEMPLE: We are all done with that.

We wrote a guideline and Tom wrote a book.

DR. BORER | continue again to suggest to
the FDA that for a nore conplete discussion of this
committee's opinion about how to deal with data
about primary endpoints that are seen in only one
trial, we mght have a workshop.

That having been said, if there are no
other coments, we will adjourn.

DR. THROCKMORTON: Thank you very nuch.

[ Wher eupon, at 2:23 p.m the neeting was
adj our ned. ]
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