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PROCEEDI NGS
Call to Order

DR. NISSEN: If people will take their
seats, | would like to get started. W have lots
of work to do today. Let's begin with sone
introductions and we will start over here. Dr.
McCl eskey, please tell us who you are, what you
represent and where you are from

DR. MCCLESKEY: M nane is Dr. Charles
McCl eskey. | aman anesthesiologist. | work for
Abbott Laboratories and | aman interimindustry
representative on this conmttee. | normally sit

on the Anesthesia and Life Support Comittee.

DR OTA WANG Good norning. | am Vivian
O a wang. | am a geneticist and behavi oral
scientist. | amfromthe Ethical, Legal and Soci al

I mplications Program of the National Human Genone
Research Institute at N H

DR. CUNNI NGHAM Good norning. M/ nane is
Susanna Cunni ngham | am a professor at the
Uni versity of Washington School of Nursing and | am

on the conmittee as the consuner representative.
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DR HATT: | amWIliamHatt, University
of Col orado, vascul ar nedi ci ne.

DR. PORTMAN: Ron Portman, pediatric
nephrol ogy and hypertension, University of
Texas- Houst on.

DR. KASKEL: Rick Kaskel, Albert Einstein
Col | ege of Medicine, pediatrics and nephrol ogy.

DR NISSEN: | am Steve Nissen. | ama
cardiol ogist fromthe C eveland dinic.

LT. GROUPE: LT. Cathy Goupe. | amthe
executive secretary for the Cardi ovascul ar and
Renal Drugs Advisory Conmittee.

DR TEERLI NK: John Teerlink, University
of California San Francisco and San Franci sco VA
Medi cal Center, heart failure.

DR SACKNER- BERNSTEI N:  Jonat han
Sackner - Bernstein, cardiologist fromSt.

Luke' s- Roosevelt Hospital Center.

DR. FLEM NG Thomas Fl em ng, Departnent
of Biostatistics, University of Washington.

DR. STOCKBRI DGE: | am Nornman Stockbri dge.

I amthe Acting Director of the Division of
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Cardi orenal Drug Products.

DR. THROCKMORTON: Doug Throcknorton. |
amthe Acting Deputy Center Director, on | eave from
the Cardi orenal Division

MR. SAMJELS: Good norning. M/ nane is
Bob Samuels and | amthe patient representative on
the committee.

DR. NISSEN. | think we have one enpty
seat for Dr. Bob Tenple fromthe FDA who, | am
certain, will be here. Cathy, | think you are
going to do the conflict of interest statenent so,
pl ease, proceed.

Conflict of Interest Statemnent

LT. CGROUPE: The foll owi ng announcenent
addresses the issue of conflict of interest and is
made a part of the record to preclude even the
appearance of such at this neeting:

Based on the submitted agenda and all
financial interests reported by the committee
participants, it has been determ ned that all
interests in firms regulated by the Center for Drug

Eval uati on and Research present no potential for an
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appearance of a conflict of interest with the

foll owi ng exceptions: |n accordance with 18 U.S.C
208(b)(3), full waivers have been granted to the
followi ng participants, Dr. Steven N ssen for
consulting for a conpetitor for which he receives

| ess than $10, 001 per year.

A copy of the waiver statenents may be
obtai 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 acknow edge
for the record that Dr. David DeMets will be
participating on behalf of the sponsor, N troMed,
with the stipulation that he was recused fromthe
June 15th and 16th, 2005 Cardi ovascul ar and Rena
Drugs Advisory Comm ttee neetings.

Wth respect to FDA's invited industry
representative, we would like to disclose that Dr.
Charles McCleskey is participating in this neeting
as an acting industry representative, acting on
behal f of regulated industry. Dr. MOC eskey is

enpl oyed by Abbott Laboratories.
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In the event that the discussions involve
any ot her products for firns not already on the
agenda for which an FDA participants has a
financial interest, the participants are aware of
the need to exclude thensel ves from such
i nvol venent 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 financia
i nvol venent with any firm whose products they may
wi sh to coment upon.

DR. NI SSEN: Norman, you wanted to make
sonme introductory comments.

DR. STOCKBRIDGE: No, actually | don't.
am happy to wel cone everybody who is participating
in this neeting today, and appreciate your service
but | have no comments at all to nmake about the
topic. Thank you.

DR. NI SSEN. Then we will stay ahead of
schedul e, which won't |ast for very long by ny
experience with these committees, but we will try.

Let's get into the sponsor presentation. So, |
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think we will turn the floor over to the sponsor
and we would like to hear what you have to say.
Sponsor Presentation
Background and I ntroductions

DR. WORCEL: Good norning, |adies and
gentlenen. Dr. N ssen, nenbers of the advisory
conmmittee, Drs. Tenple, Stockbridge and
Throcknorton, officers and reviewers of the FDA,
| adi es and gentl enen, ny name i s Manuel Worcel and
| amthe chief medical officer at NitroMed. On
behal f of NitromMed, | would like to thank you for
the opportunity to review the evidence supporting
the approval of BiDI.

BiDil is a fixed dose conbination tabl et
containing the two active drugs, isosorbide
dinitrate and hydral azi ne hydrochloride. Each
tabl et contains 20 ng of isosorbide dinitrate and
37.5 nmg of hydral azi ne hydrochl oride. |sosorbide
dinitrate is a vasodilator of the large and snall
arteries and at therapeutic doses is a preferential
venous dilator. Its dilator properties result from

rel ease of nitric oxide and the subsequent
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activation of guanylyl cyclase. Hydralazine is a
sel ective dilator of snall artery snpoth nuscle.

Today we will present the findings of
three large trials of isosorbide dinitrate and
hydral azine. The first vasodilator heart failure
trial, V-HeFT I, was conducted from 1980 to 1985
This trial conpared the | SDN hydral azi ne
conbi nation to placebo and anot her vasodil ator,
prazosin. It was run exclusively at VA hospitals
and included 642 white and bl ack men.

The second vasodil ator heart failure
trial, V-HeFT Il, was a trial conparing the effects
of the | SDN hydral azi ne conbination to the effects
of enalapril in 804 men, and was al so conducted in
VA hospitals.

Post hoc anal yses fromthese two trials
led to the design of a study of the fixed dose
combi nation in black heart failure patients, the
African American Heart Failure Trial or A-HeFT. In
A- HeFT 1050 bl ack nmen and wonen were random zed to
recei ve standard heart failure therapy plus BiDil

or to receive standard heart failure therapy plus
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pl acebo. A-HeFT was conduct ed between 2001 and
2004.

This slide sumarizes key milestones in
the regulatory history of BiDil. The initial
application was submtted in the md-1990s by Medco
Research and was based on the results of the B-HeFT
trials analyzing data fromthe overall cohorts
i ncluding white and bl ack patients.

Fol | owi ng presentation to the Cardiorena
Advi sory Conmittee neeting in February, 1997, the
FDA issued a "non-approvable" letter. During the
1990s it becane known that the responses to dosing
converting enzynmes on beta-bl ockers in bl ack
hypertensive patients were lower than in white
patients.

Foll owi ng this evidence, Dr. Carson et al
reeval uated the effect of enalapril and
| SDN/ hydral azine in V-HeFT | and Il. This
retrospective anal ysis showed that Bi Dil appeared
to have a greater effect on survival and other
clinical endpoints in black heart failure patients.

Thi s post hoc reanal ysis generated the hypothesis
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that | SDN hydral azi ne woul d particularly benefit
bl ack patients.

We approached the FDA with a reanalysis in
1999 and 2000 and together developed a clinica
plan to confirmthe response to BiDil in black
patients with heart failure. As a result of the
di scussions, the FDA informed NitroMed in 2001 that
an additional clearly positive trial in African
Anmeri cans would formthe basis for approval of
BiDil in black patients.

A-HeFT was then started in June, 2001, and
in July, 2004 the trial was terninated early based
on the recomendati ons of the data and safety
nmonitoring board. The board found a favorabl e
mortality benefit in patients receiving BiDil.

Then an anmendnent was submitted on Decenber 23,
2004.

The results of the clinical devel opnent
programfor BiDil in black patients with heart
failure denonstrate that Bi Dil produces a
meani ngful reduction in the risk of nortality; a

meani ngful reduction in the risk of heart failure
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hospitalizations; and a meani ngful inprovenent in
quality of life. BiD | was also generally safe and
well tolerated, including in patients with a w de
range of synptons and background nedicati ons.

Based on these findings, we have proposed
the following indication for BibDil: BibDl is
indicated for the treatnent of heart failure as an
adjunct to standard therapy in black patients to
i mprove survival, prolong tine to hospitalization
for heart failure, and inprove quality of life.

This is our programfor today. Follow ng
my introduction, Dr. Jay Cohn, fromthe University
of M nnesota Medi cal School, will review key
results of the V-HeFT | and V-HeFT Il trials
showi ng the signal that we followed in the design
of the African American heart failure trial. Dr.
Anne Tayl or, chairperson of the A-HeFT steering
committee, also at the University of M nnesota,
will then outline the design of the A-HeFT study in
bl ack patients. Following Dr. Taylor, Dr. Yancy,
of the University of Texas Sout hwestern Medical

Center, will present the A-HeFT results. | should
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say that Dr. Cohn, Dr. Taylor and Dr. Yancy are
menbers of the A-HeFT steering conmittee. Dr.
M 1ton Packer, also of the University of Texas
Sout hwestern Medical Center, will conclude with an
integrated summary of the findings. At the end, we
will open the floor to a question and answer period
which will be noderated by Dr. Sabol i nski

Thr oughout today's program we wll be
assi sted by several colleagues from NitroMed who
will provide scientific support. In addition, the
advisors listed on this slide are present to
potentially answer questions.

Now | would like to turn the m crophone
over to Dr. Cohn.

V-HeFT | and V-HeFT I1: | SDN HYD Ef fects

in Black Patients

DR. COHN:. Thank you, Manuel and good
morning to all of you. As Dr. Wrcel has pointed
out, we are going to be discussing today three
trials, briefly the V-HeFT | and V-HeFT Il trials
which utilized generic isosorbide dinitrate and

hydral azi ne and then, in greater detail, the A HeFT
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trial which used the fixed dose conbinati on now
called BiDil.

V-HEFT | and V-HeFT Il were carried out in
VA nedical centers in the 1980s. At the tine they
were designed they were, in fact, the first trials
to be carried out to study drug effects in chronic
heart failure. They were supported by the VA
cooperative studi es program so they were not
designed specifically for the drug approva
process, but they were to answer a scientific
question, that is, does vasodil ator therapy
favorably affect the course of chronic heart
failure? At the tine these trials were designed
the only therapy for heart failure was digitalis
and diuretics so that was background therapy.
There were no other drugs that had been devel oped
at that point to influence the course of heart
failure.

So, we selected a patient population in
the VA nedical centers and, since the mgjority of
such patients are males, we decided to exclude

females fromthis trial and try to maintain
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honogeneity in the patient population. So, these
were nmen aged 18-75 years old. They had all had
what was felt clinically to be synptomatic heart
failure for nore than three nonths.

We did bicycle ergonetry exercise testing
in all patients with gas exchange measurenents so
we coul d measure maxi mum oxygen consunption during
exercise, and the entrance criteria was, in fact, a
peak oxygen consunption of |less than 25 nl/kg/ m n
so this was docunented inpairnment of exercise
tolerance. The patients were synptonatic despite
digitalis and diuretic therapy and they had
obj ective evidence of cardiac enl argenent, either
an enl arged heart on chest x-ray, a reduced
ejection fraction by whatever nethod was used at
that center, and that had to be |l ess than 45
percent, and a dil ated chanber, neasured by
echocardi ography with an end diastolic dinmension,
transverse di ameter of greater than 2.7 cm n2 body
surface area. These were the criteria for entrance
in both V-HeFT | and V-HeFT ||

I point out the exclusion criteria because
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they were a little different than they woul d have
been today. W excluded patients who had
hypertension that required therapy other than
diuretics. W didn't want to have other
vasodi | ators on board. W excluded angi na that
required frequent or chronic nitrate therapy since
we were administering isosorbide dinitrate. And we
excluded patients who were on beta-bl ockers or
ot her vasodil ators because in the 1980s
bet a- bl ockers were contraindicated in the treatnent
of heart failure. So, you can see how far we have
come in the last couple of decades. W excluded
pati ents who had nyocardial infarction or cardiac
surgery within the previous three nonths, and we
excl uded people with hypertrophi c cardi onyopathy or
val vul ar heart di sease or severe other
conorbidities which would linit |ife expectancy.
So, those were the entrance criteria in both
trials.

V-HeFT | was designed with three arns
because we were eval uating the efficacy of

vasodi | ator therapy and there had been two
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vasodi | ator reginens at that tinme that had been
dermonstrated to exhibit a favorable effect on
henodynani cs and on punp function. Since we had
had no experience with long-termfollowup in
patients receiving dig. and diuretic, and we wanted
the power to actually conbine these two groups if,
in fact, they had a simlar response, we random zed
nmore patients to the placebo armthan to either of
the vasodilator arms to attain maxi num power.

There were 276 patients placed on pl acebo,
doubl e-blind, and 183 who were given prazosin, the
al pha- bl ocker, and the dose of prazosin was 5 ng 4
times daily. There were 186 patients given the
generic formof ISDin a target dose of 40 ng 4
times daily and hydral azine in a target dose of 75
mg 4 tines daily. Al of these drugs were dumy
controlled so that it was all double blinded

The followup in V-HeFT | was to a nmaxi mum
of 5.7 years. We were slowrecruiting. W had a
very linmted nunber of VA nmedical centers in that
trial so that it took tine and from beginning to

end of the trial the maxi numfollowup was 5.7
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years. The nean followup by protocol was 6 nonths
and the nmean foll owup was 2.3 years.

When we conpleted V-HeFT | the steering
committee felt that we had denonstrated a
significant benefit of the ISDNNH treatment arm |
will abbreviate that in the future as I/H for
simplicity.

As a result of that, which was viewed as a
significant benefit, the steering comrmittee felt it
was unethical to include a placebo armin the
foll owup study, V-HeFT Il. So, rather than a
pl acebo arm we had a two-armtrial in which we
conpared the winning agent in V-HeFT |, I/H wth a
newer form of therapy which had been studied in
small trials during the time we were doing V-HeFT
I, and that was the converting enzyne inhibitors,
and we chose enalapril, and we gave enalapril at a
dose of 10 ng twice daily and. Once again, this
was doubl e blinded and there were 400 patients in
each treatnment arm The foll ow up agai n was about
5 years maxi num and the mean foll owup was 2.5

years.
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Since we were asking a scientific question
as to whether vasodilator therapy would influence
the course of the disease, we | ooked at a number of
endpoints and we call ed them maj or endpoints at
that tinme. This was in 1979 when we designed this
trial. All-cause nortality was clearly the nost
i mportant endpoint and we powered the trial based
upon prediction of what could happen. W had no
data on nortality in this population in a
controll ed environnent so we had to nmake sone
guesses.

In addition, since we felt this would be a
sick popul ation and they woul d probably die at a
rapid rate, we felt that |ooking at a single tine
poi nt mght give us a better discrimnator between
these two therapies so we chose a two-year
all -cause nortality as another prinmary endpoint.
And the nechani sns of death were adjudi cat ed.

We were interested in hospitalizations at
that tinme and we felt that was an inportant
endpoint so as a primary endpoint we said we woul d

| ook at the nunber and duration of cardi ovascul ar
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hospitalizations. These were not adjudicated in
this early trial. W accepted the investigator
designation of the reason for hospitalization

We did sequential exercise testing with
maxi mum oxygen consunption at regular intervals
during the trial to quantitate the inprovenent, if
there was any, in exercise performance. |In V-HeFT
Il, for the first time, we initiated a quality of
life assessnment which we had devel oped specifically
for this protocol

Well, this was the survival curve in
V-HeFT |I. This is the curve that |led the steering
comrittee to feel that we had denonstrated a
favorabl e effect of the I/H conbination, in yellow,
compared to the placebo, in blue, and the prazosin,
in green, which tracked together on this inexorable
downhill course with an annual nortality rate of 20
percent in the placebo armand the prazosin arm
and a nortality rate of 12 percent in the | SDN HYD
arm The log-rank p value for that difference,
which is the standard approach that the FDA asked

us to take, was 0.093.
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Now, when that trial was termnated, the
i nvestigators had used a Cox nodel to adjust for
baseline differences, and using the Cox nodel the p
val ue was 0.046. So, there was some discussion
about what the true p value was but, in fact, this
did not achieve the traditional |evel of
statistical significance.

These are the nore precise data on the
overall nortality in V-HeFT |. The I/H arm was
conpared to the placebo armand there were 44
percent of the placebo armwho died during the
trial and 38.7 percent of the I/Harmwth
prazosin. O course, it is 44 percent with placebo
and even a little higher with prazosin, and the
risk ratio for prazosin was 1.11; for | SDN HYD,
0.78 and that was the p value of 0.093.

The two-year endpoint is down on the
bottom There was at two years a 34.3 percent
nortality in the placebo group and a 25.6 percent
mortality in the I/H group, and that p val ue was
0.053. | want you to renenber that 25.6 value in

V-HeFT | because that is the I/H armwhich we
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attenpted to replicate in V-HeFT Il in the sane

popul ati on.

These were the V-HeFT Il survival curves.

Of course, both treatnments exhibited a rather

parall el decline in survival with, at all tine

points, slightly better survival in the enal apri
armthan the I/Harm The overall p value for this
di fference was 0.083 and, renenber, there were 800

patients in this trial. W are still talking about

smal | studies conpared to current trial design

And that p value was 0.083, exhibiting a trend,

certainly, with a hazard ratio of 1.23 for a better

outcone in the enalapril-treated group

This is, in fact, the data on V-HeFT ||
detail. There were 132 deaths on enalapril, 153 on

I/H That is the 1.23 hazard ratio and a | og-rank

of 0.083. Now, at a 2-year tine point. The

mortality in the enalapril group was 18 percent,

and ook at the I/H arm 25 percent. As you
renenber fromthe previous slide, it was 25.6

percent in V-HeFT I. So, we felt that this was

remarkabl e replication in the same centers, wth
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the sane patient population, with the sane
background therapy of dig. and diuretic and, in
fact, we felt it was alnost justified to place the
pl acebo armin this context. Renenber, that was a
34.3 percent nortality. The p value for this
2-year tinme point was 0.016

This inplied that ACE inhibitors were
preferential therapy and, since ACE inhibitors were
in fact a new chem cal entities that were heavily
mar ket ed, they becane standard of therapy, and over
t he subsequent years the use of | SDN HYD becane
confined to those cognizenti who were aware of the
data and who had participated or professed the
benefits of this form of therapy.

Over the ensuing years it becane apparent
that enalapril and ACE inhibitors exhibited | esser
benefit in hypertension in black patients than in
white patients. |In fact, that difference has
becone part of labeling for ACE inhibitors in the
treatment of hypertension.

Armed with that grow ng evidence that

there nust be a differential response, for many
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reasons that we need not go into, we went back to
the V-HeFT Il data and reanal yzed it based on
sel f-designated race. The reason for doing that
was entirely because of the clear evidence that in
hypertension there was a differential response.

This was the result of our reanal ysis of
V-HeFT I1. Wen we | ooked at the bl ack patients
who identified thensel ves as black in V-HeFT I1,
the survival in the enalapril and the I/H arms was
i dentical, superinposing the hazard ratio of 1.01
There were only 215 of these patients who called
thensel ves black so it is a small popul ation, of
course, and very little power. There were 574
white people in V-HeFT II, and in that group there
was a striking benefit of enalapril compared to
I/H The p value in this small popul ation was
0.002 and the hazard ratio was 1.39

So, there were two possi bl e expl anations
for this. If in fact this was true, and it
appeared to be, either ACE inhibitors are |ess
effective in black people, for which there was

strong evidence, and/or I/His nore effective in
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bl ack people and one could not, fromthese data,
separate those two possibilities.

So, we went back to V-HeFT | and anal yzed
the racial difference in response and here are the
data. Anmong the 128 black patients in V-HeFT | the
benefit of H'1 conpared to placebo was striking and
the p value for that difference was 0.04 and hazard
rati o of 0.53 suggesting a 47 percent risk
reducti on.

In contrast, in the white patients in
V-HeFT |, and there were 324 of those, the curves
were much cl oser together. The hazard ratio was
0.88. There is, in fact, a nomnal 12 percent
reduction in nortality risk but, of course, the p
val ue was nowhere near significant. So, we felt
these data certainly provided support for the idea
that there may be, in fact, not only a differentia
response to ACE inhibitors but a differentia
response to isosorbide dinitrate and hydral azi ne.

So, we could conclude fromthis analysis
that | SDN hydral azine in V-HeFT | conpared to

pl acebo was associated with a 22 percent |ower risk
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of death overall and that was not quite
statistically significant; a 12 percent |ower risk
of death in white patients which, of course, was
not significant; and a 47 percent |ower risk of
death in black patients, with a p of 0.04.

In V-HeFT Il we could concl ude that
enal april conpared to | SDN hydral azi ne was
associated with a 23 percent lower nortality
overall, once again not significant, but a 39
percent lower nortality in white patients, and that
was significant, and no difference in nmortality in
bl ack patients.

Now, we presented these data to the FDA
and they agreed that our hypothesis was, in fact,
attractive. As Dr. Wrcel has pointed out, they
informed us that a confirmatory study in black
patients could be the basis for approval of the
drug in that popul ation

Based on V-HeFT | and V-HeFT 11, we agreed
with the agency that a clinical study was needed to
confirmthe hypothesis that isosorbide dinitrate

and hydral azi ne conbi nati on benefits outcones in
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29
bl ack patients. W, therefore, designed A-HeFT as
a prospective, placebo-controlled study with the
objective of testing BiDil's effects on survival,
heart failure hospitalizations, and quality of life
now in patients receiving contenporary therapy for
heart failure. Renenber, this is a whole new era.
The original studies with this drug conbination
were in patients receiving only dig. and diuretic.
We were now enbarking on a study in patients
recei ving ACE inhibitors, angiotensin receptor
bl ockers, beta-bl ockers, al dosterone antagoni sts,
and Dr. Taylor will describe to you how well
treated this popul ation was.

So, the burden was in fact considerably
hi gher and the nortality reduction that we had
identified in our retrospective anal ysis of V-HeFT
I, which was a 47 percent nortality reduction--we
were optimstic that we would be able to confirm
that but we didn't expect necessarily that the
benefit would be as obvious in patients who were
al ready so well treated with drugs, all of which

have been shown to prolong life. So, | wll now
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turn the podiumover to Dr. Taylor who will
describe the protocol that we used in A-HeFT.
Questions fromthe Commttee

DR NI SSEN: Before we do that, | think
this mght be an opportunity for some questions for
Dr. Cohn, if it pleases the commttee. Anybody
want to ask any detail ed questions? 1s everybody
satisfied? | will have sone for you later but |et
me just ask one question. CCbviously, the question
is the nechani sm here and the suggestion that there
may be sone gene responsible for this. |Is there
anything you can tell us about this that explains
the differential response?

DR COHN. Well, the working hypothesis
has been that there is evidence for reduced nitric
oxi de bioactivity in African Anerican popul ati ons
on average conpared to white popul ati ons, and that
data has been generated in a number of |aboratories
over the | ast decade using nethods for studying
nitric oxide stimulating substances or nechani sns.
And it does appear that black people, for reasons

which we certainly do not know, exhibit on average
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a | ess robust response to this released nitric
oxide. In fact, that provides the physiol ogic
under pi nni ngs for why we m ght have expected some
differential response to an agent, BiDil, which is
a nitric oxide enhancing therapy, and we believe
that its action is nediated by nitric oxide which
is released by the | SDN and preserved by the
anti oxi dant properties of hydral azine. So, there
are very good bi ol ogi cal underpinnings to this
differential response. But the identification of
the differential response really came from our
mortality eval uation

DR HI ATT: The data you presented woul d
be considered Phase Il | think in ternms of the
| evel of evidence, and the usual regulatory hurdle
woul d be two pivotal Phase Ill trials. Can you
just give us a little bit of background on why one
was required by the FDA, not two?

DR COHN: Well, | think you mght want to
ask the FDA about their view. In the origina
presentation of isosorbide dinitrate/hydral azi ne

the FDA had accepted the inprovenent of exercise
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tol erance, which | have not shown you today, that
was denonstrated in both V-HeFT | and in V-HeFT I
They accepted that as one pivotal study for
efficacy of this conbination but that was, of
course, in the overall population. W have very
little power in the subgroup analysis to | ook at
these other endpoints. The agency did, in fact,
cl ai mt hough that another outconme trial would be
adequate for registration.

DR. NI SSEN. Tom Fl em ng?

DR FLEM NG | think that is a key issue
and ny sense or interpretation wuld be simlar to
yours that the V-HeFT trials essentially are
hypot hesi s generating here in the way that they
were designed and in the way that they were
anal yzed. Hence, | would | ook for what | cal
strength of evidence of two trials in a
confirmatory trial, i.e., these results are going
to have to be highly statistically persuasive
because there is just a single trial

But, Jay, kind of leading up to what we

shoul d expect, A-HeFT, A-HeFT has targeted a
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conposite endpoint and princi pal conponents of that
conposite were at least in part studied in the
V-HeFT | and Il trials. Anong those are nortality
and tine to first hospitalization, and | think we
will probably have a fair anount of discussion
about those endpoints in A-HeFT. You have revi ewed
with us the nortality results. Can you go through
with us, with some care here, the tine to first
hospitalization results in V-HeFT | and V-HeFT I1
since they were actually anong the array of your
"maj or" endpoi nts?

DR COHN: W hadn't intended to do that
because it gets to be a very conpl ex assessnment. |
think you will see in the final conclusions some
data on hospitalization in V-HeFT | and V-HeFT I1.
The trends were all in the right direction.

DR. FLEM NG Do you have slides, Jay?

DR. COHN: | do not have the slides--yes,
here we have a slide of the time to first heart
failure hospitalization for all patients in V-HeFT
I and in V-HeFT Il. As you can see, there was a

clear trend for V-HeFT | to have a delay in first
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hospitalization conpared to placebo, in blue.

Here, in V-HeFT Il you see that they are
superinposed. We know fromother trials that ACE

i nhibitors do delay hospitalization for heart
failure so this would support the idea that H | not
only worked agai nst placebo but was not inferior to
V-HeFT |l but, of course, there is very little
power here.

DR. FLEM NG  You show us these results by
race. In fact, | think | amlooking at themin
your briefing docunent.

DR. COHN: Yes, this is the breakdown by
race. These are the black patients in V-HeFT | and
V-HeFT Il once again showing this trend to the
curve for | SDN hydral azine to be nore favorable
than placebo. |In the black population it also
appears to be nore favorable than enalapril. Once
again, the statistics aren't shown here. This is a
very snmall sanple size but the trend is in the
right direction.

DR. FLEM NG And then in the non-bl ack

patients?
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DR COHN: | amnot sure--do we have that
on a slide in the non-blacks?

Well, in fact this separates the V-HeFT |
into black and white and you can nake as you wl|
of those curves for first heart failure
hospitalizati on.

Do we have that in V-HeFT Il as well?
Here is the V-HeFT Il data in black and white
patients, all consistent with the hypothesis that
there appears to be a little better outcone in the
bl ack patients on | SDN conpared to enalapril and no
difference in the white patients.

DR FLEM NG It mght actually be easier
to |l ook, at least for those of us on the advisory
committee, in your briefing document because the
curves you are showing don't seemto be exactly the
sane as what you have shown us in the briefing
docunent. | aml ooking specifically on page 30, 31
and 32. So, in V-HeFT | for tine to first
hospitalization for heart failure the curves are
showi ng slight separation at a year and then

overl appi ng overall.
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Then, when we | ook on 31 and 32, breaking
it out into African American versus white, there is
no indication of interaction there--

DR COHN: These are first heart failure
hospitalizations. Make sure you are |ooking at the
same category.

DR FLEM NG | amlooking at time to
first hospitalization for CHF.

DR. COHN: Maybe Dr. Sabolinski can
address this point.

DR. SABOLI NSKI: Thank you. M ke
Sabol i nski, NitroMed. The curves that Dr. Cohn has
shown are truncated and the ones that are in our
briefing book are not.

DR. FLEM NG So, | think then the
briefing book is giving us a bit nore conprehensive
evi dence.

DR. SABOLI NSKI: What you are seeing in
the briefing book is a pattern that over two years,
when there is a neani ngful nunber of patients, the
curves do separate and they do separate primarily

by race. Beyond two years there really is not a
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meani ngf ul nunber of patients to draw concl usions.

DR. FLEM NG Actually, there appears to
be a considerabl e amount of evidence out there. In
essence, if we look in the briefing docunents for
the advisory committee on pages 30, 31 and 32 it
| ooks as though there are sone short-term energing
differences that do not persist so that over tine
the overall distributions of tinme to first
hospitalization are relatively conparable, and not
much evidence of interaction by race.

Then if we look at V-HeFT |l, on pages 52,
53 and 54 we find that the curves are overl appi ng
over the first two years, as Jay was show ng, and
then there is some separation favoring enal april.
If we | ook by interaction, npodest interaction--I
would call it a very npbdest suggestion of
interaction with slightly--slightly--better results
in African Anericans; slightly worse results in
whi t es.

DR. COHN: Yes, | think there are a couple
of issues and | think Dr. Packer wants to make a

comment too, but let me remnd you of a couple of
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i mportant issues.

The hospitalization data, of course, is
i npacted by a 20 percent annual nortality which is
hi gh, of course, and the differential nortality--

DR FLEM NG A valid point, sois it as
we would want it to be for hospitalization-free
survival ?

DR. COHN: Those curves | think are just
hospitalization, unfortunately.

DR. FLEM NG So, you are censoring the
deat hs?

DR COHN: So, the deaths were in fact
censored for that analysis. The other issue is
when you see the A-HeFT data you nust keep in mind
that in the early 1980s we had no disease
managenent strategies and patients were
hospitalized frequently for worsening heart failure
because we had not yet |earned how to keep them out
of the hospital, which we now do far nore
effectively. So, the experience in
hospitalizations in the 1980s is not easy to

extrapolate to the 21st century, and that will
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potentially inpact a bit on how you interpret these
data, but | fully agree that--

DR. FLEM NG That is a valid point. In
fact, it is part of the reason that some of us
woul d indicate that these are Phase Il trials. The
context in which these studies were done differs
fromtoday's context and so--

DR TEMPLE: Death is simlar.

DR FLEM NG  Pardon me?

DR TEMPLE: Death is simlar.

DR. FLEM NG Death is similar but Jay
makes the point that death or hospitalization m ght
have been sonething that would have occurred in a
different context back in that era. There are
different ways of managi ng patients. O course,
back then we didn't have the ACE inhibitors and the
bet a- bl ockers and cal ci um channel bl ockers, and
all. | guess the point is that while you can
validly say one has to have sone caution in
interpreting the results because of that, that | ook
relatively unfavorable. Anything that you m ght

state that looks a little bit favorable or
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suggestive of positive results equally has to be
viewed in that context.

So, in essence, at least ny interpretation
here is that the trials were designed to | ook at
mortality and tinme to first heart failure
hospitalization, and they provided evi dence on
both. Both of themhave to be taken with caution
because of the difference in the era. But the
first hospitalization results suggest to nme that
there is nmuch nore nodest evidence of interaction
by race. There are relatively nodest effects. One
should not just look at the first one year or two
years. The results over a longer tine frane are
| ess inpressive, | would argue.

DR. COHN: Yes, but renember, the
differential nortality was | eaving nany nore
patients at risk for hospitalization in the
| SDN/ hydr al azi ne armin V-HeFT |

DR FLEM NG That shouldn't affect V-HeFT

DR.  COHN: No, not as nuch.

DR. FLEM NG That is not a huge
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di fference.

DR. COHN: Tom | nust tell you also that
my confidence in the hospitalization data in V-HeFT
has greatly inpacted on our nore recent experience
that adjudi cation of hospitalizations nmakes an
exceedingly big difference in the interpretation
These data were collected in nmultiple centers by
i nvestigator adjudication, not by a central
process. So, | must say, | don't have a |l ot of
confidence in those data. W showed themto you
for conpl eteness but without attenpting to claim
that they are very val uable.

DR PACKER. Tom it is actually nore
conplicated than that. The way the hospitalization
data, aside fromthe issues that you have al ready
heard, which is lack of adjudication--in spite of
the issues of conpeting risk with nortality, there
is athird confounding factor and that is that in
the current era when hospitalization occurs in a
clinical trial it is recorded i mediately upon its
occurrence. |In the V-HeFT trial the

hospitalization data weren't collected at the tine
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of occurrence. They were collected at the
schedul ed visit that followed the event, which
means that a hospitalization could have occurred in
January and not have been recorded until April
There were no dates of hospitalization, the actua
occurrence of hospitalization in V-HeFT.

So, we have an issue here in terns of when
you do a tine-to-event analysis in terms of trying
to identify with precision the actual occurrence of
the hospitalization

DR. FLEM NG That is a valid point that
typically could lead to a nodest to slight
attenuation.

DR PACKER It depends on the nagnitude
of the treatnent difference and the tine shift and
it is really hard.

DR. NI SSEN. You know, | am ol d enough,
Tom to have practiced in the dark ages of
medi ci ne, back in the 1980s and | can tell you that
clinical trials--you know, the rigor that we now
understand didn't exist. These were some of the

first clinical trials in cardiology of this size
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ever conducted, and the size, of course, is very
modest. | think it is also inportant that all of
us recogni ze that this is a post hoc analysis. So,
all the limtations that are present in trials done
in an earlier era and with a post hoc anal ysis have
to be taken into account, and | think you are

poi nting out sone of those limtations.

DR FLEM NG |In fact, it is clearly
anot her aspect of why there are concerns about how
you would interpret this. But the real post hoc
aspect of this was the race. It wasn't post hoc to
| ook at hospitalization, and Jay was telling us it
was one of their mmjor endpoints.

DR NISSEN: Yes, | think that is correct.
Jonat han?

DR SACKNER- BERNSTEIN:  In terns of
hospitalization, | amwondering if you could share
with us the total nunber of hospitalizations in the
bl ack patients in the two V-HeFT studies; total
nunmber, if you have it, of days in house for heart
failure hospitalizations; total heart failure

hospitalizations between the groups, with all the
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caveats we have di scussed

DR COHN: | don't think we have those at
all and they are not in your briefing docunent
ei ther because they weren't collected. W admt
weakness on the hospitalization issue. @Gven that
this was planned in 1979, we weren't perceptive
about how i nportant that was going to be.

DR. SACKNER- BERNSTEIN: One ot her point,
getting back to the Phase Il kind of flavor to the
data, perhaps the FDA could confirm something, if
it is relevant, fromthe briefing docunent, on page
17, where it tal ks about the manner in which--at
the bottom of the page--we are to use the data from
V-HeFT | and V-HeFT Il in this process. Basically
it says, a concern regarding the bioequival ence of
the formul ati ons between V-HeFT and A- HeFT was
raised at a neting in Novenmber of '92. Then it
says therefore, the post hoc anal ysis results of
efficacy in the two trials will not be used for
support of efficacy.

|l interpret that to be an FDA confirmation

of the concern that you reiterated about the
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utility of the two V-HeFT studies. 1Is that a
correct interpretation?

DR. TEMPLE: If it says because of the
uncertainty about whether the products are
identical we won't look at it, | totally disagree.
Sonebody may have said that but | don't agree with
that. W don't think it is not there, or anything.
How much to make of it is a separate question for
all the reasons you have given but | don't believe
it is because we have sone doubts about the
product .

DR. H ATT: Fromthe FDA's point of view,
what | evel of evidence do we need today based now
on data clearly being froma different tinme and
supportive?

DR NISSEN. It is what you think the
| evel of evidence you need is. | nean, that is why
you are here, to provide clinical judgment on
whet her the | evel of evidence nmeets our standards
for robustness that we want for a conpany to get
approval. So, that is why we are here, to answer

that question.
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DR, TEMPLE: | nean, if you want sone
sense of history, the first outconme data that ever
got into anything in heart failure was based on one
out cone study consensus, along with evidence of
i mproved function in one of two. By the way, the
U S. study failed conpletely; the foreign study won
for enalapril. Subsequent individual clains in
various subsets of the population, class |l and so
on, have each been supported by one study.

However, the results were often very robust
consensus. One had a p value out to four zeroes.
So, we have generally thought that outconme data
shoul d be supported by either two trials, whichis
very hard to do if you have one in hand, or a
single trial with a robust finding.

DR. NISSEN. | mght add that on this
conmittee we have occasionally viewed nortality
somewhat differently fromnorbidity. | renmenber a
di scussi on about a trial where we tal ked about the
inplied nortality endpoint and how to view that.
Tom | think you were there as well. So, | think

that is inportant as we factor in these

file:///Z|/Storage/0616 CARD. TXT (46 of 403) [6/29/2005 3:47:04 PM]



file:///Z|/Storage/0616CARD.TXT

di scussi ons.

But, Jay, | don't think what anybody is
saying here is inconsistent. You are saying that
you consi der these anal yses to be hypothesis
generating and | think several nenbers of the
committee are suggesting the same concept.

DR FLEM NG | think you are referring to
January 7, 2003 carvedol ol discussion--

DR. NISSEN: Yes. Only Tom Fl em ng
remenbers the actual dates--

[ Laught er]

--can you tell me the tinme of the day that
we actually had the discussion?

DR. FLEM NG It was md-norning. Bob
Templ e was there.

DR. NI SSEN. That is just sick, Ton

DR. FLEM NG | n essence though, just to
foll ow-up on Jonathan's point, at |least in the
briefing docunent it doesn't say the reasons why,
al though | think everything that is on the table is
part of the justification. It says that for

efficacy A-HeFT was the only source for the review
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but for safety additional data from V-HeFT was
used. | think, for reasons that we can get into

| ater one, the nature of the post hoc anal yses by
race, etc., are the type of analyses that in nost
cases, even if there was nore rel evance to how the
V-HeFT trials were done relative to the nodern era,
you would still |ook at as hypothesis generating.
But for all the reasons that have been put forward
in terms of the supportive care, |ack of ACE

i nhibitors, calciumchannel bl ockers, beta-blockers
and what you are now telling us today, your
concerns about rel evance of how hospitalization was
managed, all lead to the observation that these
results are certainly of sonme insight but have to
be viewed with real caution.

DR TEERLINK: Vis-a-vis howto interpret
the V-HeFT, particularly the nortality data, | was
intrigued to see that the interaction effect is not
significant. It is an interaction effect of 0.15
| ooking at race in terns of nortality. So, being a
statistical neophyte, |I always thought that we

first | ooked at the interaction effect and if the
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interaction effect was positive, then we | ooked at
the individual aspects of that. But if the
interaction effect was negative, we kind of said,
well, that nay be interesting but certainly doesn't
provi de any statistical support.

DR. COHN: Well, your observation is in
part right, John, but we really rarely use
interaction terns quite that way because it is
difficult to achieve statistically significant
interaction effects in a small population |ike
this. So, we report that p and you are quite
correct that the interaction termdid not quite
reach statistical significance but, nonethel ess,
the separation of the curves and the nagnitude of
the difference was quite striking. That is why it
is hypothesis generating. Even if the interaction
term had been significant, it would still only be
hypot hesi s generati ng.

DR TEERLINK: But | guess it would have
I ent nore support to the direction of it in as
much, as you are saying, it is difficult to achieve

and it is difficult to achieve because of the |arge
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range of variance within that estimate of the
ef fects.

DR. COHN: Yes, | think that the
interaction termwould have been nore inportant had
we nerely been | ooking at a wide range of sanples
in order to find some difference. This analysis
was driven by pathophysiol ogy, not by statistics.
So, to find that there was a difference that cane
close to being statistically significant really
confirmed the hypothesis rather than created one.

DR. NI SSEN. Bob, you wanted to say
somet hi ng?

MR, SAMJELS: VYes, | had a question
concerning accruals for clinical trials. 1 noticed
the first two trials were conducted with all nales
in a VA environnent, and | am curious about the
third clinical trial in terms of female
participation. How were those fol ks accrued to
participate in the clinical trial?

DR COHN: If you will wait for just a
monent, | think Dr. Taylor is going to review al

of that for you. | would rather have it held for
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t hat .

DR. NISSEN. Dr. Tenple, did you want to
say sonet hi ng?

DR TEMPLE: | just wanted to address the
term "hypot hesi s generating" which is not quite
precise. That is what we told people at the time
when we said we are not ready to approve your
application; those trials don't nake the case but
they are interesting and they do perhaps suggest a
racial difference. But one inplication certainly,
and we conspired in this as you saw fromthe thing,
is we thought an additional single trial that was
persuasi ve--that is inportant, how persuasive it
is--ould do the job. So, you are not starting from
zero when you have a hypot hesis forned; you are
starting part way toward it.

| guess the other observation is that
every time a statistician tells you that there was
no interaction they always followit with, "but, of
course, the power of these tests is very low. " But
nobody said that today so | thought | would nention

it.
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DR NI SSEN: Just to commrent on what Bob
said, would we not view V-HeFT | and V-HeFT || very
differently if the white/black curves were
inverted? If we saw the opposite effect and it
went in the other direction? | nean, yes, it is
not the sanme kind of evidence as one woul d expect
in a contenporary trial but it does go in the right
direction. | think what you are saying, Bob, is
the fact that it went in the right direction neant
that you get some priors here before you actually
do A- HeFT.

DR. TEMPLE: Well, sone interesting
questions have been raised about hospitalization,
although | think after two years you are talking
about very few people. In the first trial the
white subset of the population |ooked like it was
virtually nothing. | see there was 12 percent, or
something like that but it is basically flat. The
bl ack patient was nomnally significant. | know we
don't take that p value seriously but, you know,
that is not uninpressive. Then, in the conparison

with enalapril in the white population it |ooks
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|i ke a placebo roughly, given the other trials, and
the bl ack popul ati on | ooks al nost identical. So,
how much to make of that exactly quantitatively is
a very good question, but in a qualitative sense
that didn't ook too bad and that is what we
t hought .

DR. NISSEN. Mlton, did you want to say

sonet hi ng?

DR. PACKER: | wanted to make a foll ow up
point to John's question. It says the interaction
value--well, not only is it a | ow powered test but

the real question is what the sponsor always tries
to do when they see things. They want to follow
the signal. Followi ng the signal doesn't depend on
there being an interaction p value. Wat is really
interesting here is that this is not a signal from
one trial; this is a signal fromtwo trials, two
trials with very sinmlar entry criteria. So, you
have a better response to hydral azi ne and

i sosorbide dinitrate in V-HeFT | and V-HeFT |
segregating according to the sanme baseline

variable. So, you can't calculate an interaction p
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value for that. You have consistency across two
st udi es.

DR. NISSEN. | amgoing to nmove us on here
unl ess the committee has further discussions.

think it was useful and inportant to get this al

out on the table and we will have to all decide
what weight we put on V-HeFT | and Il in the
di scussions. And, Tom you will have a chance to

opi ne | ater.

DR FLEM NG | wll opine later. | think
there is a lot nore that needs to be said in ternms
of how you actually interpret interactions but, in
essence, one has to be very cautious about a
regression to the nean phenonenon, i.e., you
specify to do (a); you then see in the data (b);
and then you interpret (b) as though it was in fact
a signal rather than noise in the data. 1In
reality, it is probably both. So, in specific
terns, if you see a global effect or l|ack of effect
and that was your prespecified hypothesis, that is
the nmost reliable interpretation

Is it responsible to explore the data and
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| ook for further insights? You bet. But as you
are exploring, what you are finding is what is
driven partly by signal but partly by noise. What
draws your attention to it is that it |ooks
different and in nost cases when you see sonet hi ng
like that it exaggerates what the true difference
is. So, to back up what you are saying, you are
probably exaggerati ng what the true | evel of
interaction is when you are finding it through
exploration in the data.

DR. NISSEN. | am|looking forward to a
l'ively discussion of these fine points of
statistical analysis. W are now going to nove
forward- -

DR. COHN: Let ne just nake one conment,
Steve, because | want to remind you all that we are
not focusing on the difference between bl acks and
whites. We are only focusing on whether this drug
is efficacious in blacks. So, the interaction |ed
us to exploring it but the question on the table is
does this drug work in the population for which we

have carried out A-HeFT.
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DR FLEM NG | was intending to stop but
| can't stop--

DR. NI SSEN: You can't stop, no!

[ Laught er]

DR. FLEM NG Jay, you can't say "but we
are intending to ook in blacks." The blacks arose
as an interaction termfromthe totality of the
dat a.

DR. NI SSEN. Let's nove on. | can see we
are getting into commttee debate and di scussion
very early today, but let's hear all the data and
think we want to hear about A-HeFT and, Dr. Anne
Taylor, | believe you are going to start.

DR COHN: Right, and one personal comrent
before I sit down--

[ Laught er]

DR N SSEN. Gentlenmen, this is not a
debating society. W are trying to nove forward

DR COHN: | want everybody to understand
that | am due royalty paynents based on sal es of
this drug, if it is approved by the FDA. | want

you to understand that. | will nowturn it over to
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Anne Tayl or.
A- HeFT: Rational e, Design and Denographics

DR. TAYLOR: Thank you very nuch, Dr.
Cohn. Dr. N ssen, nenbers of the panel, |adies and
gentlenen, we will spend the remai nder of the
presentation di scussing the primary registration
trial, A HeFT.

I would Iike to now direct your attention
to a discussion of the design of the African
American heart failure trial and to the
characterization of the patient population in the
study. Based upon the hypothesis generating
subgroup analysis of the V-HeFT | and Il trials,
whi ch suggested a particularly beneficial effect of
combi ned i sosorbide dinitrate/ hydral azine in
self-identified black patients with heart failure,
the objective of the African American heart failure
trial was to denonstrate the safety and efficacy of
BiDil conpared with placebo in black patients with
noderate to severe heart failure who were
concurrently receiving standard, guideline

recomended contenporary heart failure therapy.
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The study was designed as a doubl e-blind,
random zed, parallel-group, placebo-controlled
trial in black patients with stable synptomatic
heart failure while on standard therapy.

As nentioned earlier by Dr. Worcel, BiDil
is administered as a fixed-dose conbination tabl et
containing 20 ng of isosorbide dinitrate and 37.5
mg of hydral azine. Patients were random zed in a
1:1 fashion to receive BiDil of placebo added to
standard, guideline recomended heart failure
t her apy.

In contrast to the V-HeFT trials, standard
heart failure therapy in this trial included, but
was not limted to, angiotensin converting enzyne
i nhi bition, angiotensin receptor bl ockers,
bet a- bl ockers, al dosterone antagonists, digitalis
and diuretics. Al patients were started on one
tablet three times daily and were force titrated to
two tablets three tines daily. The target dose was
120 ng of isosorbide dinitrate and 225 ng of
hydral azi ne. These target dose | evels were based

on the actual doses achieved in the V-HeFT Il tria
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and the dosing interval was chosen based on the
frequency with which patients actually took this
combi nation in the V-HeFT trials. In addition, the
target doses of isosorbide dinitrate and
hydral azi ne were consistent with doses which have
been denonstrated in the literature to reduce
pre-load and after-load in the heart.

The study schene of A-HeFT is shown here.
A- HeFT was an 18-month study conposed of a 2-week
screening period, followed by a doubl e-blind,
random zed, parallel-group treatnent period
Patients were required to be stable on standard
heart failure nedicines for 2 weeks prior to
randoni zation. Stability was defined as no change
in heart failure synptons, signs or therapy, with
no changes in weight greater than 2.5 percent. At
the time of random zation a baseline echocardi ogram
and quality of life assessment were done, and basic
chem stries and a henpbgram were obt ai ned.
Random zation was stratified by beta-bl ocker usage
and site by bl ocks of 8.

Tel ephone contact was mai ntai ned nonthly
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and study visits occurred at 3-nonth intervals, at
which time quality of life assessnents were
obtained. At 6 nonths an additional echocardi ogram
was obtained. Patients were started on 1 tablet of
BiDil 3 tines daily, with a forced titration to 2
tablets 3 times daily initiated on days 3-5.
Down-titration was pernitted when patients could
not tolerate the maxi numtarget dose. Patients
were followed up for clinical assessment of
efficacy and safety every 3 nonths, as denoted in
the study design slide.

Al clinical events related to drug
efficacy that occurred during the trial were
revi ewed by an independent central adjudication
committee. Clinical events related to safety that
occurred during the trial were periodically
reviewed by the data safety nonitoring board.

The key inclusion criteria for the trial
are shown here. Patients were eligible for
random zation if they self-identified as African
Anmeri can; had synptomatically stable New York Heart

Association Class Il1-1V heart failure; and were on
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standard background heart failure nedications

i ncl udi ng neur ohornonal bl ockade, digoxin and
diuretics. |If beta-blockers were included in a
patient's background therapy, the patient was
required to have been on beta-bl ockers for a

m ni mum of 3 months. Left ventricular ejection
fraction was required to be less than 35 percent or
| ess than 45 percent with a resting left
ventricul ar internal dianeter of greater than 2.9
cminR, or greater than 6.5 cm absol ute by
echocar di ogr aphy.

The key exclusion criteria for the trial
are shown on the next two slides. The exclusion
criteria applied in A-HeFT were conparable to those
used in recent clinical trials in heart failure.

The primary endpoint for the A-HeFT tria
was a novel endpoint used for the first tine in
this trial. It consisted of a score which weighted
all-cause nortality, first heart failure
hospitalization and change in quality of life at
six nonths. Each el enment of the endpoint was

assigned a score and the scores of the elenents
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were summed to yield a total score for each patient
for the composite endpoint.

An important advantage to using this
conposite endpoint was that all patients
contributed to the efficacy assessnent irrespective
of whether or not the patient sustained a clinica
event.

Let's now | ook at the scoring systemfor
the conposite endpoint. This slide shows the
primary endpoi nt scoring systemused for the trial
Death at any tinme during the trial resulted in a
score of -3, while hospitalization for heart
failure received -1. Change in quality of life at
6 months was scored between +2 for an inprovenent
of greater than 10 units and -2 for worsening in
the quality of life greater than 10 units. Based
upon this scoring system the possible score for
the conposite endpoint ranged from-6, the worst
score, to +2, the best score. |If an elenment in the
conposite score was nissing, the worst score for
that el enent was assigned in conmputing the

conposite score for the patient. Therefore,
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patients lost to foll owup would receive the worst
score, a score of -6.

Quality of life was assessed at baseline
and at 3-nonth intervals thereafter using the
M nnesota Living with Heart Failure questionnaire.
This is a 21-question patient self-assessment too
for measuring the enotional and physical effects of
heart failure. Each question is scored from 0-5,
with a total possible score ranging fromO0-105. 1In
evaluating the effective treatnent on patient
quality of life, please renenber that |ower scores
indicate better quality of life.

The statistical plan for A-HeFT is shown
on the follow ng several slides. The primary
endpoi nt anal yses were performed in the
intention-to-treat popul ati on which included al
random zed patients. Once again, in assessing
treatment efficacy, the worst possible score was
assigned for any nissing data, recognizing that the
actual benefits of treatnent m ght be
under esti mat ed when using this conservative

appr oach.
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As indicated previously, the categories
involved in the primary endpoint were all-cause
mortality, first hospitalization for heart failure
and change in the quality of life at six nonths
Statistical assessnent of the primary endpoint
composite score was made according to the
sequenti al nethodol ogy reported by Cui, Hung and
Wangi n 1999. The application of this nethodol ogy
wi Il be discussed further.

In addition to the prinmary conposite
endpoi nt, several secondary efficacy events were
prospectively defined and assessed. First,
al | -cause death was assessed, including tinme to
death as well as cause-specific nortality. Second,
hospitalization for heart failure was nonitored,
including tinme to first hospitalization, nunber of
hospi tal i zati ons and total days in hospital
Lastly, change frombaseline in the quality of life
was assessed throughout the 18-nonth trial duration
at 3-nonth intervals.

The anal yses for secondary endpoints were

performed in patients who contributed data to the
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study. Mortality and first hospitalization for
heart failure were assessed using Kapl an- Mei er
| og-rank testing. Between-group conparisons in
nortality and hospitalization for heart failure
were determned using 2-sanple t-tests. Lastly,
the change in baseline and quality of life was
determ ned using 2-sanple t-tests applied at
3-nonth intervals.

Because the primary conposite score had
not been previously used, the initial sanple size
of 600 patients was cal cul ated by applying the
scoring systemto the V-HeFT database. There were
a total of 2 prespecified interimanal yses planned
for safety and sanple size estimation. The second
interimanalysis, performed according to the Cui,
Hung and Wang net hod, was triggered at the juncture
at which 50 percent, that is, 300 patients of the
initial sanple size had conmpl eted 6 nonths of
treat ment.

It should be noted, however, that at the
time of this interimanalysis 528 patients had

actual |y been random zed. At that point in the
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study it was determined that 900 patients were
required for 80 percent power to achieve an al pha
of 0.05 and that 1100 patients were required for 80
percent power to achieve an al pha of 0.02. The
0. 05 significance was nmaintained but for robustness
of potential results the final sanple size was set
at 1100.

This slide sunmarizes the events that |ed
up to the early termnation of A-HeFT. DMortality
was not a prespecified primary endpoint in the
trial and, consequently, no boundaries for stopping
the trial based on nortality had been established
before the initiation of the study. However, the
data safety nonitoring board made the observation
that there appeared to be a treatment effect on
nmortality.

Based on this observation, boundary val ues
for mortality were established using the
O Brien-Flenmng type group sequential al pha
spendi ng function as described by Lan and DeMets.
Treatnment difference in nortality in March, 2004

fell below the value specified by these boundaries,
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pronpting the data safety nonitoring board to
recomrend an additional safety review 3-5 nonths
| at er.

Based on the positive nortality findings
at this additional safety review, conducted in July
of 2004, the committee made the unani nous
recomendation to stop the trial. After favorable
results had been shared with the steering conmittee
and unani nous recomendations to stop the tria
were received, NitroMed terninated the trial on
July 19 of 2004.

I would like to turn your attention nowto
the details of the trial conduct and the key
basel i ne characteristics of our patient cohort.

A- HeFT was conducted in 180 sites, 169 of which
random zed one or nore patients. Wen the trial
was stopped in July of 2004, 1050 patients were
random zed to BiDil or placebo. No patient was
lost to followup for vital status during the
study. The first patient was enrolled in A-HeFT on
May 29, 2001 and the study was terminated a little

nore than 3 years later, on July 19, 2004.
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There were few differences between the two
study groups. Notably, however, there were 40
percent wonen in this trial, the |argest number of
worren in any single heart failure clinical trial
There were slightly nore nen than wonen in the
pl acebo group. Inportantly, there were no
di fferences between the two study groups with
respect to causes of heart failure. However,
consi stent with what has been observed in bl ack
patients in heart failure databases, ischem c heart
di sease accounted for only 23 percent of the heart
failure in this trial. Hypertension and idiopathic
causes accounted for the vast majority of heart
failure in our study popul ation.

As you can see fromthis table of baseline
characteristics, the treatnment groups were
generally conparable with respect to henodynam cs
and conorbidities. There was a clinically smal
but statistically significant difference in
di astolic blood pressure between the groups, and a
hi gher proportion of patients in the BiDil

treatnment group were diabetic.
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This slide summari zes background
medi cati ons of the study cohorts. There are two
important findings to be observed. Firstly, there
were no differences in cardi ovascul ar nedi cations
between the two arns of the trial. Secondly, and
most inportantly, patients in this trial were well
treated wi th neurohornonal antagonists. Mre than
90 percent were receiving ACE inhibitors or
angi ot ensin receptor blockers; nore than 80 percent
were treated with beta-bl ockers; and approxi mately
40 percent were using al dosterone antagonists. A
significant proportion of the patients were al so
taking digitalis and diuretics.

The patient disposition in A-HeFT is
summari zed here, and 1050 patients were random zed
to BiDil or placebo. O those random zed, a
remar kably high proportion of the patients
compl eted the study, 91 percent in the BiD | group
and 86 percent in the placebo group. A relatively
smal | proportion of patients were discontinued from
the study and the majority of the discontinuations

were attributable to patient death. Notably, the
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vital status for all patients random zed in the
study was known at study conpletion so that no
wor st case score was assigned due to loss to
fol |l ow up

Study drug prescribed is sumarized in
this slide. Because the study was term nated
early, patients random zed in the |ater stages of
the trial did not conplete the prespecified
treatnent duration of 6 nonths, and this is
reflected in part in the drug exposure data. The
mean nunber of days of treatnent was 379 for the
BiDi|l-treated group conmpared with 355 days for
patients receiving placebo. The prescribed dosage
of study nedication was relatively consistent
throughout the trial. The nean daily nunber of
pills prescribed ranged from4.4 to 4.9 BiDil
tablets per day. Patients in the placebo group
were prescribed a conparabl e nunber of tablets
relative to the BiD | group

The nean daily dose of isosorbide
dinitrate ranged from 88-98 nmg and for hydral azi ne

from 188-199 ny, corresponding to about 4.4 to 4.9
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BiDi|l tablets per day. These doses represent
approxi mately 80 percent of the daily target doses
for the two active conponents.

Thi s concl udes our discussion of the
A- HeFT study design and popul ation. Than you very
much for your attention

Questions fromthe Committee

DR. NI SSEN. Let's take any questions for
Dr. Taylor. Jonathan?

DR SACKNER- BERNSTEIN: | would like to
ask a question focused on the conposite scoring
system | understand that it was applied
retrospectively to the V-HeFT data to show that it
did track consistently, but | ama little bit
curious about how you determ ned the weighting of
the different criteria.

My under standi ng woul d be that if you have
a scale like this that is a conposite where patient
evaluation is an inportant part of it, the only way
you can reliably interpret the information is to
know that the weighting is consistent with a

person's views. For exanple, how do you know t hat
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a patient would say that a change in M nnesota
heart failure score of 5-10 units is the sane val ue
as that patient suffering a first heart failure
hospitalization that had nmet the criteria of an
i ndependent adj udi cation conmittee that confirned
that it was a heart failure hospitalization because
you give themboth a score of 1? |If you are going
to use the patient assessnment for that M nnesota
scoring system then |I think the value of the other
conponents has to be validated, that the patient
perceives themto be of equal value, otherw se you
can't take the total number and start running it
through a statistical test.

DR. TAYLOR: Yes, the scoring system was
arbitrary. However, | think perhaps Dr. Ral ph
D Agostino could tal k about the application and the
devel opnment of the scoring systemand howit is
applied to the V-HeFT dat abase.

DR D AGOSTING Ral ph D Agostino, Jr.,
from Wake Forest University School of Medicine. In
terns of the question you are asking specifically,

I cannot probably help very much but the issue of
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wei ghting each el ement of the score in terns of how
it relates to the V-HeFT data--as Dr. Taylor has
said, this is a novel conposite and it was agreed
upon as a primary endpoint prior to the initiation
of the trial. The actual weights were mainly
deci ded on through expert opinion anong
cardi ol ogi sts as opposed to statisticians deciding
upon the relative weight of each el enent.

As you can see though, each individua
el ement was a secondary endpoint and anal yzed
separately. So, the issue of individua
contributions was | ooked at in terms of how they
contribute to the conposite endpoint. |In terns of
validating it against V-HeFT data, as has been
said, the data did not exactly match this new
conposite so we did our best, after the conposite
was derived, to see if it were applied to the
V- HeFT data what kind of variability would exist in
such a measure to hel p us understand the power and
sanmpl e si ze needed.

DR. SACKNER- BERNSTEIN:  So, when you

anal yzed statistically the result of the clinica
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conposite did you look at it as categorica
outcones or did you ook at it as continuous
vari abl es?

DR D AGCSTINGO In this case we | ooked at
it as a continuous neasure, taking the range from
-6 to 2.

DR SACKNER- BERNSTEIN: | woul d think, and
pl ease correct ne if | amwong, that if you are
using it as a continuous variable you have to know
that the individual conponents are ones where each
step of its conponent is one where that
corresponds. Therefore, without validating it in a
patient-centric way that a certain anount of change
in the scale equals a certain amount of value to
some of the other components, | would think that
any attenpt to |l ook at this as a continuous
variabl e woul d be statistically--1 don't want to
say invalid but questionable.

DR TEERLINK: Just to add to that, as we
noticed fromthe scoring system if you had a
10-point drop in your Mnnesota Heart Failure scale

and were hospitalization, that is considered as bad
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as if you died. Certainly, if sonebody asked ne
whether | felt those were equivalent to a patient,
you know, | wouldn't consider that equivalent.

DR. NISSEN. | never died so | really
don't quite know how to assess that!

DR. COHN: Let ne address that if | could
because, as Anne has pointed out, this was
arbitrary but it was based upon sone data. W had
actual |y gone back and studied a group of patients
with severe heart failure--and this paper is
published with Tom Rector as the first author, sone
years ago--in which we asked people to evaluate the
relative inportance of an inprovenent in quality of
life by 10 units versus shortened |ife expectancy,
which is as close as we could cone.

The majority of patients said that a
10-unit inmprovenent in quality of Iife was actually
more inportant than life prolongation. |In fact,
they were willing to accept a shortened life for an
i mproved quality. So, that helped us in scoring
this. Yes, death is the worst and we didn't think

that a 10-unit inprovenment was equal to death but
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we did give it a score of 2. A 5-unit inprovenent
has been docunented to be associated with a genera
i mprovenent in exercise performance and ot her
positive features of life style. So, we thought
that was worth 1. How you place hospitalization in
that--renenber that a hospitalization probably also
will influence quality of life so they are sonewhat
interactive terns.

But in the long-run it is a very arbitrary
scoring systemand this was the first tine it has
been used. W felt it was as close as we could
come to being rational

DR HI ATT: | have read the Rector article
a bit ago. Wuld you trade off that change in 10
for the rest of your life versus dying, as opposed
to at one point in tine asked on nultiple
occasions, having a blip in your worsening to then
go to -10 and then with the possibility of getting
better? So, | appreciate the attenpt at the
met hodol ogy but | think there are sone concerns.

DR. COHN: Well, | would agree and this

can be tweaked for future use. You will see the
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data and | think it is all very consistent but
there is no question this was an arbitrary attenpt.

DR. NISSEN. W are going to discuss this
further but, you know, one of the outcones al ways
of these panels is that everybody who is going to
do trials in the future wants to watch, listen and
sort of see what we can learn, and | think what you
are exploring here is a new endpoint and | think we
do have to explore it because it serves as a
precedent for others.

I amgoing to junp in for a second and
call on nyself and say that | was a little bit
surprised that you neasured quality of life at a
fixed point in tine, nanely at six nonths or
earlier if that was the |last measurement. | am
thinking out loud, and | amnot a heart failure doc
but | kind of know that quality of life is
somet hi ng one experiences sort of every day. | was
alittle surprised when | read this that what you
didn't do is repeatedly assess quality of life and
then come up with some overall measure of what

happened to quality of life during the course of
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the trial. | would like to understand for nmy own
benefit the rationale for picking a fixed point in
time and saying how you felt at that point in time
was the nost inportant aspect in the trial

DR. COHN. Well, this was a conproni se,
Steve, once again. W wanted to choose a tine
poi nt where nortality would not inpact upon the
patient population. So, we chose a tine point at
six nmonths which we felt was | ong enough to
denonstrate the differences between the treatnents
but where nortality would not overwhel mthe sanple
size so that al most everyone would be there for the
six-nonth evaluation. So, it was an arbitrary
deci si on.

DR. NI SSEN. Ton?

DR FLEM NG A question and a coment for
Jay. The question first, so essentially the
primary endpoint then is assessed at six nonths
using quality of life status at six nonths,
hospitalization and death status at six nonths?

DR. COHN:  No, no--

DR TAYLOR. Death throughout the trial
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DR COHN: Morbidity and nortality was
foll owed throughout the 18-nonth foll ow up tine.

DR. FLEM NG So, you did incorporate
sonebody who died at 12 nonths--

DR. COHN:. That is right.

DR. FLEM NG --and was scored according
to that. DR COHN: They woul d get
their death at 12 nmonths and they woul d have their
quality of life at six mnonths.

DR. FLEM NG Just very quickly to add,
because | think my coll eagues have nmade sone really
key points here, | think we always run into
conplexities of interpretation when we have
conposite endpoints. A strength of this is that
the conponents are each clinically relevant. A
weakness is that they are clearly not of conparable
clinical relevance. The words that | would use to
express Jonathan's point are that if we are now
usi ng an anal ysis of variance and | ooking at the
average increase, to what extent is there evidence,
if what we have here is a 0.3 increase, that 0.3

increase is equally clinically relevant wherever it
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occurs across the scal e?

Just froma conmon sense aspect, | would
al so endorse what was said about how we | ook at the
trade-offs. Cdearly, | understand the argunent
that quality of life mtters and sonebody m ght
wel | accept a risk or a trade-off of a somewhat
shorter life for a nuch nore substantial high
quality of life while they are alive

But just to create two scenarios, you
could have a 10-unit inprovenent for a fairly short
termand die and your score would be -1. It would
be +2 on the inmprovenent and -3 for death, versus
sonmebody who has a 4-unit inprovenent and is
hospitalized--that is one of the reasons it is 4
rather than 10--and lives are very long time.
Those two people get the sane score. | struggle
with why that makes sense, that they are the
same- - sonrebody with a very short-term survival has
a good i nprovenent versus sonebody el se who al so
has an i nprovenent and has a | ong-term surviva
woul d be the same score on this scale.

DR. NISSEN. That is why | was interested
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intrying to understand the area under the curve.
Again, quality life years is, in fact, a neasure
that we sonmetinmes use in trials. | amsure you are
nmore aware than | amof this. So, | amtrying to
get a sense of that because that is a very rel evant
consideration. |In fact, it may be the nost

i mportant consideration, that is, how nuch quality
time can we give patients that have this very bad
di sease is very, very important.

So, | was going to give you a different
scenari o, which is sonmebody who is better at the
time that this is actually neasured but they are
worse later, they are actually assigned a positive
score. You know, you are assigned a score because
you picked this one point in time and that is when
you are going to assess it. It is pretty
conplicated to think this through. Bob, did you
want to say sonething?

DR COHN: Well, let me just point out,
Tom that the other side of the coinis just as
difficult. |If you are using nortality as a primary

endpoi nt and you have a patient lying in bed on a
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respirator, but who is alive, that patient doesn't
count toward an endpoint and has the sanme score as
a person who is healthy and robust at that tinme
point. So, all of our endpoints are potentially
flawed. We have put together here a collection of
i mportant clinical outcomes that we believe give
you a little nore insight into the overall effect
of therapy. But it is flawed, of course, because
of issues that you have raised.

Each of you has raised potential problens
but you can do that with al nost endpoint that you
choose and | think there are always conprom ses in
choosi ng an endpoint that you can use.

Fortunately, we have elected also to | ook at each
of these endpoints specifically, and you will see
those data later. That, of course, is nore
powerful --the primry endpoint had to be
established in order to achieve something that we
said this is what we are aimng for; let's see if
we can get there. But in terns of clinica
insight, you will learn nore from |l ooking at the

i ndi vi dual conponents rather than at the overal
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score.

DR NISSEN: | amgoing to let Dr. Tenple
junp in for just a second and then we will go to
Bill Hiatt.

DR TEMPLE: What is novel here is not
interest in quality of Iife and inportance but
trying to put it on the sane scale with other
things, which people don't usually try to do. Al
these are inperfect and this discussion is very
useful. But every conposite endpoint has the sane
lesion. | nmean, if you conbine death with a new M
that isn't even painful, which is comonly done for
all the 2b3a inhibitors, what is that? That is
plainly 100 times worst than that but we count up
all the total endpoints.

So, it is a very good discussion. This
has been going on for a long tine and we have | ong
di scussed, you know, giving 9 points for this one
and 7 points for this one, and nobody is ever going
to be entirely satisfied with it. So, |I think the
poi nt that you can | ook at the separate endpoints

is very hel pful here. You know, conposite
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endpoints is the nane of the gane because you can't
get enough deaths in trials, or you can't get
enough of any one endpoint. So, we face this
absolutely every tine. Sone attention was paid to
trying to do it right. Wether you like the result
i s anot her questi on.

DR. NISSEN. | amgoing to go to Bil
H att next.

DR. H ATT: W are discussing the conduct
of the trial now so | have several questions about
t he DSMVB

DR. PACKER: Could we just clarify one
thing about the conposite?

DR NI SSEN: Let's make it brief though

DR. PACKER: The big concern | think the
committee has is that there are lots of other
pharmaceuti cal conpanies in the audi ence and they

are looking at this primary endpoint and they are

sayi ng, "gee, you know, maybe we should do the sane
thing." | wasn't involved in the devel opnent of
this primary endpoint. | will honestly tell you

when | saw that | thought it was really weird. But
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the reality is that the weights are arbitrary.
There are all sorts of issues in terms of time--

DR NISSEN: That is not a clarification
point. You are kind of arguing the case here so--

DR PACKER: Let nme just say if the
i ndi vi dual components didn't contribute, then there
woul d be a real issue.

DR NI SSEN. Okay. W are really trying
to get points of clarification and understandi ng
rather than debate and | want to make sure we do
that at this point in the morning. W wll debate
| ater.

DR H ATT: So, the question is
deci si on-naki ng of the DSMB | think influenced the
outcome of this study significantly. M first
question is was there an original charter designed
to just look at variance in the endpoint and then
changi ng the sampl e size based on the overall
variance, or effect size and variance? | have a
series of questions. That is the first question.

DR TAYLOR  Dr. David DeMets, who chaired

the data safety nonitoring board, is here with us
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to discuss the proceedings of this committee.

DR. H ATT: |Is it okay if we discuss the
conduct now?

DR TAYLOR  Yes.

DR. NISSEN. | think yes, that is what we
want to do. We want to nake sure we understand
this and that is why | want the questions and the
answers, not to focus on arguing the nmerits. Let's
make sure we understand it all and then we will
have plenty of chance to discuss what it neans.

DR H ATT: This is a key point of
clarification so let's begin with the first
questi on.

DR. DEMETS: | am Dave DeMets, University
of Wsconsin. | had the challenge and the
privilege of chairing and being the statistician of
the data nonitoring conmittee

As you indicate, nmpst nonitoring
conmittees are charged with nonitoring trials for
progress and safety and efficacy. This nonitoring
comrittee was given an additional charge to review

the data because of the novel endpoint and using
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the nmet hods that Jim Hung and col | eagues at the FDA
devel oped to reassess and reeval uate the sanple
size. That procedure is based not only on the
observed variability, but also the observed
difference at that point in tine and adjust the
statistics and the penalties that go along with

t hat .

DR HI ATT: So, you were |ooking at
overal | variance but also the effect size between
group A and B.

DR DEMETS: Yes.

DR. H ATT: Did you unblind yourselves to
A and B or did you conpletely unblind at the
begi nni ng?

DR. DEMETS: At that point in time, which
was March of 2003, we knew the data by A versus B.
We did not know what A and B were, although it
woul d be a stretch to say we didn't have a
suspi ci on based on adverse effects, and so forth,
but we did not formally unblind ourselves at that
poi nt .

DR H ATT: Wen you began the DSMB, did
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you start with a charter that was in place at the
tinme that the DSMB was assenbl ed?

DR DEMETS: Yes.

DR H ATT: And then somewhere in the
nmddl e after the second | ook you changed it.
Correct?

DR. DEMETS: Changed the charter?

DR. H ATT: Did you change your charter?

DR. DEMETS: | don't know that we formally
changed the charter; we introduced the issue of
monitoring the nortalities nore carefully.

DR. H ATT: Yes, so why did that happen?
Oiginally the charge was to | ook at safety and
| ook at sanple size calculations. O course, if
the differences aren't going the way you thought
and another few patients woul d change that, that
woul d make sense to nme. But then you actually
changed it to open up the possibility of premature
term nation of the trial. It is just not clear to
me why that happened.

DR. DEMETS: Well, any nonitoring

conmittee is nonitoring for both safety and
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efficacy. That is the challenge of all nonitoring
conmmi ttees.

DR. H ATT: Well, no, | will ask another
question. Was it really nonitoring for efficacy?
That is kind of a pointed distinction here. Mst
DSMBs monitor for safety and they often prespecify
at the beginning that they are going to nonitor for
either futility or premature efficacy.

DR. DEMETS: There is a statement in the
charter that tal ks about using O Brien-Fl em ng
boundaries to nonitor the conposite. They are
pretty extrene boundaries as this procedure
requires, and that was in place at the beginning
for the composite. Wien we met in March of 2003 to
do the sanple size adjustnment there were a few
deaths--1 think around 23 deaths, split 10 versus
13, as | recall--and we were again going to neet
for our final interimanalysis roughly a year
|later. So, at that point in time we had to
di scharge our sanple size duties, if you will, so
we net again in March of 2004.

When we net in 2004, as we were preparing
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for that review, it was apparent that the nortality
was picking up in terns of nunber of events, as
well as the differential nortality between the two
treatnment groups. Because the protocol was silent
about nonitoring nortality--obviously, nortality
was, you mght say, the | eading secondary
endpoint--1 felt as chair and as a statistician we
had to do sonmething at that point to guide us.
mean, | am one of those that believes that we don't
have rul es but we have guidelines and we al ways
have to use our best judgnment despite nmy passion
for statistics.

So, we put in place the nonitoring
boundaries that were used for the prinmary
composite, which is the O Brien-Fl eni ng boundary,
usi ng the nmethodol ogy that | developed with a
col | eague, Gordon Lan, that allows you to be nore
flexible, using the sanme boundary type but using
flexibility so that you could | ook when you needed
to and as often as you needed to.

So, we took the boundaries that we had

prespecified for the conposite and applied themto
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the nortality boundary, adjusting for the fact that
we were now | ooking at a different point in ting,
and used those to help guide us. Wen we | ooked at
the data at that March, 2004 neeting nortality was
certainly trending but it didn't neet the criteria
of that boundary although it was getting cl ose.

And we did all the other anal yses--safety, adverse
effects and so forth.

That was to be our last formal neeting,
but we didn't feel very confortable wal ki ng anay
fromthe trial at that point intinme with this
mortality trend, let's say, sitting there. The
trial had nine nonths to a year to go before it
woul d becone conpl eted and publicly available. So,
we thought probably we should take a | ook again
sometine in the mddle. Wth sumrer vacations, and
so forth, we finally settled on an early July
meeti ng when we could get together by a conference
call. So, that was the July 7th neeting of 2004
when we convened by a conference call. Dr. Ralph
D Agostino provided us with a report. That report

had a nortality update. It had the adverse event
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update. And we observed at that point in tine that
the deaths had now gotten even a little nore
significant and crossed the boundary which we had

i nposed at the prior neeting.

We did not at that particular conference
call have all the analyses. W did not have the
conposite, for exanple, and we didn't have sone
ot her things. So, we sort of had to adapt quickly
as to what to do so we put the neeting into recess,
sonmething that in 30 years of doing this |I have
never done before but you always learn in this
business. W put the committee into recess for 48
hours until Dr. D Agostino could have a chance to
conpl ete the analysis that we were | ooking for

Yes, the nortality crossed the boundary
but, for the reasons you suggested, it wasn't
prespecified. In sone sense, it wasn't good enough
just to look at nortality so we asked how does the
rest of the data | ook. So, that was what we were
provided 48 hours later. W |ooked at the
composite for all the pluses and so forth that you

tal ked about. It was significant. Tine to first

file:///Z|/Storage/0616 CARD.TXT (92 of 403) [6/29/2005 3:47:04 PM]



file:///Z|/Storage/0616CARD.TXT

hospitalization was significant, as well as

wor seni ng of heart failure. Then we |ooked at the
conventi onal subgroups. Most of this, of course,
is comng up in Dr. Yancy's presentation so | won't
go through all that. But we |ooked at the package.
The primary was significant even at the

O Brien-Fl em ng boundaries. The subgroups were
consistent. The other outconmes were consistent and
mortality had crossed that boundary.

So, at that point in time, on July 9th |
guess of 2004, we felt that with everything that we
had seen it was necessary to recommend to the
steering comittee that we should termnate the
trial. W were convinced it was the nortality
effect and the conposite effect, and a consistent
effect. | may have nore than answered your
question- -

DR. H ATT: No, | think the process of
your thinking is absolutely critical to understand,
and it sounds |ike you were kind of adapting as you
went along. It sounds like the nortality signa

| ooked |ike a safety signal to you
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DR DEMETS: You know, nortality and
safety are two sides of the sane coin. It is
safety for one, efficacy on the other side. So, it
is probably the only outconme you can say that
about. Right, npbst nonitoring conmittees have
certain guidelines and what you learn is that even
on the best day they are not always adequate for
everything you are going to face. So, you have to
be a bit flexible, always keeping in mnd the best
statistical principles, clinical trial principles,
conmmon sense, good physi ol ogy, good nedici ne, and
all that stuff.

DR. NISSEN. | do agree with the statenent
t hat when comon sense tells you--even though
mortality is not the primary endpoint here, when
you see sonething very strong on nortality there is
obviously an ethical and a noral responsibility to
make a decision on that, and | think that the
comrittee extended its charter because of that
ethical responsibility and | conpl etely understand
your thinking about that, and that makes some

sense. Dr. O a Wang~?
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DR OTA WANG | actually want to shift
gears. | have questions about your inclusion
criteria. It was ny understanding from previous

statenents that the underlying assunption of this
study is really looking at biological differences
bet ween your bl ack and your white sanple group and
that is why you actually devel oped the A-HeFT

st udy.

So, | have a two-part question. One, |
woul d actually like to hear nore and have you
di scuss your scientific rationale on evidence about
how your self-reported racial identity is related
to this biological assunption. Two, | amactually
wanting to hear nore reasoning for using a
self-reported racial category rather than a nore
direct biological, quantitative trait as an
inclusion criterion.

DR. TAYLOR | will answer and then | will
turn the mcrophone over to Dr. Sabolinski. Qur
hypot hesi s was not the differences between the two
races but was to confirmthe hypothesis suggested

in V-HeFT that there was particular efficacy in
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this group that self-identifies as African
Anerican. W did not have any other biologic
mar kers, other than self-identification and the
evidence in the literature which suggests that
i ndi vidual s who self-identify manifest differences
in the presence of hypertension, the target organ
damage and in the causes and outcones of heart
failure.

DR. OTA WANT: So, if | presented nyself
and said | am bl ack, would you allow ne to
participate in the study?

DR TAYLOR Yes. Self-identification was
the criterion.

DR. OTA WANG So, there is a possibility
that there are people who |look like me or other
peopl e around the table who were included in the
study based on their assunption of who they are and
not what you are presum ng they should be.

DR TAYLOR  Yes--

DR OTA WANT: Ckay.

DR. TAYLOR --we allowed only

self-identification as the criterion
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DR SABOLINSKI: | would just like to make
an additional comment. That is consistent with the
census that black and African American are both
consi dered synonynous. Also, it is consistent with
FDA gui delines with regard to collecting ethnicity
or race in clinical trials, that black or African,
self-identified African Arericans is the method of
doi ng this.

DR. OTA WANG  Absolutely. | guess since
| amat the Genone Institute as well, when we start
tal ki ng about racial classification a lot of it is
just based on what people |ook |ike and assunptions
peopl e nake. For racial categories | think people
use skin tone and the racial categories are a proxy
for skin tone, and | don't think skin tone is
necessarily a great proxy for a biological sort of
trait. What we do knowis that there is a |lot of
wi t hi n-group variation between groups. So, | guess
Il ama little wary because | amnot really sure who
you nean by bl ack.

DR. NISSEN: | was actually going to

followon with that just a little bit and naybe get
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a clarification. | asked Jay earlier about this
question about what is it that is different. |
guess what | would like to understand is whether it
is possible to test for this deficiency in nitric
oxi de production that has been tal ked about.
Qoviously, if you could actually have a direct

mar ker of who woul d benefit naybe there are sone
Caucasi an or white Americans that would have this
trait and would fall into the sane group. Is that
possi bl e?

DR. SABCOLI NSKI: The conpany is working on
direct assays for nitric oxide. There are no
predictors right now or assays avail able and we are
committed to expanding the popul ation by | ooking at
various physi ol ogi cal, functional and genom c
mar kers that woul d expand the population in the
future.

DR. OTA WANG | guess ny point is if we
start looking at the literature on evolutionary and
genetic history, depending on how far you go back,
we will all eventually originate on the Continent

of Africa. So, when we start tal king about genetic
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markers | think we need to start thinking about
what do you actually nean about howit is related
to identifiers that | think are nmuch nore socially
and politically sort of designated. So, | think we
need to keep that in mnd because | think there is
a presunption here that sonmehow this
self-identified social identifier is sonewhat
equi val ent or representative of a biologica
process, and | amnot sure it really is.

DR NI SSEN: Jonat han?

DR. SACKNER- BERNSTEIN:. As far as the
study design criteria that led to you selecting the
African Americans as a popul ation of interest, |
think it would be potentially enlightening to
expl ore one of the other subgroups that canme out--I
have seen this at least in V-HeFT Il and maybe it
holds in V-HeFT | as well--of another group that is
likely to have nitric oxide deficiency and that is
the subjects who were al cohol users, abusers, heavy
users--it has been labeled different ways in
docunents. Al cohol abuse has been reported to

deplete nitric oxide. There was a hi gher
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percentage nunerically in V-HeFT that were heavy
al cohol users than there were African Americans. |
think it was about 33 percent versus 26 percent,
sonet hing like that.

So, | wonder whether we are actually
finding out that this is a drug biologically that
is useful in patients who have a nitric oxide
deficiency but perhaps the real hypothesis is
related to al cohol use. | am wondering whet her
that was information that was collected in A HeFT.

DR. SABOLI NSKI: The signal that we
foll owed was followed fromV-HeFT | to V-HeFT 11,
as Dr. Cohn has expl ained, and was based on
survival data. W did do subset anal yses and those
anal ysi s showed that race was the strongest
predi ctor of survival. Dr. Cohn has shown this in
V-HeFT |, which was pl acebo-controlled, and in
V-HeFT Il. In A-HeFT we did not do a subset
anal ysis to generate a point estimte for al cohol
use.

DR. SACKNER- BERNSTEIN: The V-HeFT Il data

actually show the same kind of difference in
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responses by al cohol use as they do by race. So, in
patients in V-HeFT |l who were al cohol users--I
don't renmenber the exact term-there was equival ent
effect, whereas in patients who were not al coho
users the outcones were better on enalapril. The
poi nt estimates are roughly the sane.

DR. NI SSEN. Is that published stuff?

DR. SACKNER- BERNSTEIN: That is a question
| asked to the FDA when | was review ng stuff.
That was in the FDA revi ew docunent for '97

DR PACKER Was that based on hazard
rati os or a conparison of annual nortality rates?
Because prior to the recent subm ssion all subgroup
anal yses were based on the paper Jay authored that
used annual nortality rates and not hazard rati os.

DR SACKNER-BERNSTEIN: | will tell you
that in a second--these are crude nortality rates
based on race and al cohol use.

DR PACKER. Right, you have to be very
careful here. It would be rmuch better to | ook at
this based on hazard ratios. They don't come out

the sane way if you do it using hazard rati os.
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DR SACKNER- BERNSTEIN:  Well, | have the
95 percent confidence intervals on hazard ratios
too and those | ook roughly the sarne.

DR. NISSEN. That is a very interesting
point. We will conme back to that. W have no
further information here. One nore question

DR KASKEL: Right, 16 percent of the
study group and 18 percent of the placebo group had
renal insufficiency. Did you break this down into
the subgroups of the Doci criteria for rena
i nsufficiency, and do you have data on baseline
protein and m croal bumi n excretion? N tric oxide
has been shown to change in patients with chronic
kidney failure in their kidneys. This is
i mport ant.

DR. TAYLOR: No, we had only baseline
creatinines. W did not have neasurenents of
al bumi n.

DR KASKEL: Were the creatinines broken
down for the different groups for the Doc
gui delines of chronic renal insufficiency?

DR TAYLOR. No, we used separation of 2
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to indicate renal insufficiency but did not break
down.

DR NISSEN: If there are no further
questions | amgoing to ask the sponsor to nobve on
with the next presentation, which | believe will be
Dr. dyde Yancy on results and concl usions.

A- HeFT: CQut cones

DR. YANCY: Good norning, Dr. N ssen and
good norning to the panel nenmbers, and thank you,
Dr. Tayl or.

I would Iike to present the clinica
efficacy and safety findings of A-HeFT. Let's
begin with an exam nation of the efficacy of BiD|.
As you have already heard, the prinmary endpoi nt was
a conposite score derived fromnortality,
hospitalization and quality of |life data. For this
primary conposite endpoint there was a significant
difference in favor of BibDil, -0.16 in the BiDil
group versus -0.47 in the placebo group, with a p
val ue of 0.016. The difference in favor of BiDil
was apparent for each conponent of the conposite

score and, thus, all three conponents contri buted
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to the success of the primary endpoint.

As you know, each conponent of the prinmary
composite endpoint was specified individually as a
secondary endpoint. Let us | ook at each conponent,
first at all-cause nortality. Overall, during the
course of the trial 54 patients, or 10.2 percent,
in the placebo group died conpared with only 32
patient deaths, or 6.2 percent, in the BiD| group
Ti me-to-event analysis reveal ed a 43 percent | ower
risk of death in the BiDil group when conpared with
the placebo group, p equals 0.012. The reduction
inrisk was primarily related to reduction in
nortality due to heart failure deaths

When we | ook at specific causes of death,
the total nunber of heart failure deaths was
significantly lower in the BiDil group than in the
pl acebo group, p equals 0.012. There was also a
significantly higher risk for punp failure death in
patients treated with placebo plus standard heart
failure therapy. No other notable differences in
cause-specific nmortality were observed between the

groups.
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Let us look at hospitalization for heart
failure. Overall, during the course of the tria
130 patients, or 24.4 percent, in the placebo group
but only 85 patients, or 16.4 percent, in the BiDl
group were hospitalized for heart failure.

Ti me-to-event analysis revealed a 39 percent | ower
risk of hospitalization for heart failure in the
BiDil group, p less than 0.001

It is inmportant to clarify the
hospitalization data. The event rate for first
hospitalization for heart failure is significantly
lower in the BiDil group versus the placebo group
For those patients who were hospitalized, the nean
nunber of total hospital days for the duration of
the trial is not different. These data were
previously comrmuni cated to the agency and have been
presuned to nean that the difference in total
hospital days was insignificant. However, these
addi tional anal yses of heart failure
hospitalizations, including protocol specified
secondary anal yses, denonstrate the total inpact of

BiDil on hospitalization. Conpared with
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pl acebo-treated patients, BiD|-treated patients
experienced a significant reduction in the nunber
and duration of hospitalizations for heart failure.

Because death and hospitalization
represent conpeting risks, we carried out an
anal ysis of the conbined risk of death or
hospitalization for heart failure. BiD | reduced
this risk by 37 percent, p less than 0.001

Finally, let us ook at quality of life.
Pl ease renenber that a reduction in score neans an
i nproved quality of life. At 6 nmonths, the tine
poi nt prespecified for the primary analysis, there
was a 7.1 point inprovernent in the BiD|l group
conpared 3.1 point inprovenent in the placebo
group. The p value for this difference was 0.011
The benefits of BiDil on patients' quality of life
were seen not only at 6 nonths but also at earlier
visits, at later visits and at the |ast
doubl e- bl i nd observation

Subgroup anal yses for the prinmary
composite endpoint reveal ed consi stency of the

treatnment difference across subgroups not only for

file:///Z|/Storage/0616 CARD.TXT (106 of 403) [6/29/2005 3:47:04 PM]



file:///Z|/Storage/0616CARD.TXT

107
denographic and clinical characteristics, but also
for background nedi cati on use. The subgroups that
did not show a favorable point estinate were those
that were very snmall.

The sane was true for all-cause nortality.
Agai n, there was consi stency across the subgroups
not only for denobgraphic and clinica
characteristics, but also for background nedi cation
use. The subgroups that did not show a favorable
poi nt estimate, again, were those that were very
smal | .

Finally, there was consistency of the
treatnment difference for hospitalization for heart
failure for subgroups defined by clinica
characteristics and al so for background nedication
use. The subgroup that did not show a favorable
poi nt estinate was anong the small est.

This slide shows the changes in bl ood
pressure in the placebo and BiDi| groups. Blood
pressure increased by about 1 nmHg in the placebo
group but decreased by approximately 2 mmHg in the

BiDil group. However, the nortality effects of
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BiDil did not appear to be related to its bl ood
pressure lowering effects. Wen the nortality
estimates were adjusted for baseline blood pressure
and change in bl ood pressure, there was little
shift in the magnitude of the estimated treatnent
ef fect.

This slide summari zes the main findings of
the A-HeFT trial. |In this trial BiD | decreased
the risk of nortality by 43 percent; decreased the
risk of first hospitalization for heart failure by
39 percent; and inproved patient quality of life
over the duration of the trial. The benefits were
preserved or maintained in patients receiving
various iterations of standard heart failure
therapy and in patients with different conorbid
condi tions.

Let ne now sunmmari ze the safety data in
the A-HeFT trial. On this slide we have listed the
comon adverse events observed in A-HeFT, headache,
di zzi ness hypertension were nore conmpbn anong
BiDi|l-treated patients, whereas worseni ng heart

failure was nore common in placebo-treated
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patients. Wen we | ooked nore closely at headache,
di zzi ness and hypertension, these events did not
generally lead to the discontinuation of treatnent,
al t hough di scontinuations for these three reasons
were nore comon in the BiDil group

This slide tabul ates the npbst conmmon
serious events. The only event to show a
bet ween-group difference was worseni ng heart
failure which occurred nore frequently in the
pl acebo group.

The di scussi on regardi ng adverse events is
i mportant as the patients experiencing adverse
event contribute substantially to the cohort
excluded fromthe per-protocol analysis. This
limted group of protocol specified and strictly
defined patients constituted only 40 percent of the
patients studied. The findings in this group on
the conposite endpoint were not significant but,
inmportantly, the nunmber of events in this group was
too low to carry neaningful statistical validity.

In conclusion, this slide rem nds us again

of the main findings of the A-HeFT trial. 1In this
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trial BiDil decreased the risk of nortality by 43
percent; decreased the risk of first
hospitalization for heart failure by 39 percent;
and inproved patient quality of life over the
duration of the trial. BiD| was generally well
tolerated in the proposed popul ati on and for
proposed use.

Let ne renmind the nenbers of the panel
that the findings of A-HeFT are inportant. Heart
failure is a pressing cardiovascular illness and
BiDil represents a new treatnent for heart failure
as it affects African Americans. African Anericans
experience heart failure at a greater frequency and
have an unusual natural history. The disease
occurs earlier, oftentimes with nore advanced | eft
ventricul ar dysfunction and with a definite
variance in the presune etiology of |eft
ventricul ar dysfunction. O great concern is that
clinical outcones are nore troubl esonme and the
prognosis is |less favorable. BiDil, when given to
African Americans with heart failure, inproves

outcones. In ny judgrment, this is a benefit that
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we nust extend and an opportunity that we shoul dn't
m ss.

Thank you, | adies and gentlemen of the
panel. | would now like to turn it over to Dr.
Packer to conplete our presentation and to accept
your questions.

DR. NISSEN. W are actually due for a
break and | would like to actually take it. So, no
more than 15 minutes. Fifteen mnutes from now we
are going to start with commttee questions for Dr.
Yancy.

[Brief recess]

Questions fromthe Committee

DR NI SSEN. Let's conme to order. Al the
si de bar conversations need to cease and we need to
all sit down and get to work. Dr. Flenm ng and Dr.
Tenpl e, please take your seats. | amgoing to get
started. Robert Sanuels, our patient
representative has a question for Dr. Yancy.

Pl ease proceed.
MR. SAMJELS: Thank you. Dr. Yancy, as a

potential user of this new product | amvery
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curious about how do you neasure quality of life as
you put forth in your data?

DR. YANCY: Thank you very much for the
question. W use the Mnnesota Living with Heart
Fail ure questionnaire, which is a 25-question
survey that receives a nunerical score from0-125
In our study the responses to that questionnaire
gave nost patients a nmean score of 50, which is
consistent with pretty synptomatic heart failure.
That was the baseline and we neasured the change
fromthat baseline, and we did so at baseline and
at three-nonth intervals during the trial, with the
si x-nont h nmeasur enent bei ng our prespecified
measur enent that was built into our endpoint.

DR. NI SSEN. O her questions fromthe
conmmittee related primarily do Dr. Yancy's
presentation? Dr. Sackner-Bernstein?

DR. SACKNER- BERNSTEIN: | have a coupl e of
questions. One relates to sone of the data about
heart failure hospitalizations because | may just
be m sunderstanding sone stuff, but it |ooks like

the data in your slides nmight be different than the
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data in the review In the slides you report
things--and | can tell you, it is slide CE-12 that
I amtal king about where you tal k about heart
failure hospitalizations--

DR. YANCY: Sure. Can we put that back
up, please?

DR SACKNER- BERNSTEIN: --and you show
sonme very inportant things favorably affected by
the conbi nati on of hydral azi ne and nitrates,

i ncluding things such as, near the bottom the nean
nunber of days in hospital for heart failure per
patient. But if |I |look at the FDA briefing
docunent on page 20, | get a very different

i mpressi on because here days in hospital for heart
failure hospitalization per patient has a nean of
13.7 for hydralazine nitrates conpared to 15.3 for
pl acebo, with a p value of 0.54. Could you help ne
understand the differences and what | am

m sinterpreting here?

DR. YANCY: Absolutely, Dr.
Sackner-Bernstein. The data that you are referring

to in the FDA briefing docunent reflects a
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conditional analysis, the condition being having
been hospitalized. The event of hospitalization
occurred in 130 patients in the placebo group and
80 or so in the BiDil group. So, that nunber that
you see there reflects two things, one, the
duration of hospitalization for those patients who
were actually hospitalized, but it is also a nean
of the aggregate nunber of days of hospitalization
for those patients during the duration of this
trial.

DR. SACKNER- BERNSTEIN: That is great;
that is very helpful. How about data on
cardi ovascul ar hospitalizations in A-HeFT? Can you
share those data with us?

DR. YANCY: let me refer that question to
Dr. Chris O Connor who is here from our
adj udi cative events conmittee.

DR. O CONNOR: Chris O Connor, fromthe
events conmittee. Wlat is the specific question?

DR. SACKNER- BERNSTEIN: Well, the first
one was total nunber of cardiovascul ar

hospitalizations between the groups, not just heart
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failure hospitalizations.

DR. O CONNOR: Do you have that data on a
slide?

DR YANCY: Wiile they are getting the
data up, let nme just remind you that the analysis
of heart failure hospitalizations plus other
cardiac hospitalizations was |less significant, as
you have probably already seen. |t was the heart
failure hospitalizations that was nore significant.

DR SACKNER- BERNSTEIN:  And | think that
woul d be reasonable. | just want to nake sure that
it is not data going in the wong direction as
opposed to dil uted.

DR OCONNOR: | nean, if you | ook
nunerically on page 28--

DR. NISSEN. Do you have a slide? |If
everyone in the audi ence could also see woul d be
great.

DR SACKNER- BERNSTEIN: | would like to
just see the results the way you presented it,
according to CE-12 at |east, and have sone genera

i dea of that per patient. Because this, on 20, is
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for the people hospitalized and there is a
differential risk over time with some things like
that. So, on a per patient basis what were the
cardi ovascul ar hospitalizations between groups?

DR. O CONNOR  We did not prepare an
anal ysis for cardiovascul ar hospitalizations in the
same way as you have seen for heart failure
hospitali zations.

DR SACKNER- BERNSTEIN:  How about tota
nunber of days in the hospital between groups?
Again, | wouldn't necessarily expect there to be a
difference but | would like to make sure that it is
not going in the wong direction

DR. YANCY: Well, what is interesting is
that if you |l ook at the analysis of total days of
hospitalization that actually is statistically in
favor of BiD| treatment.

DR. FLEM NG Just on this point, it would
be very hel pful to see--if you don't have it now,
to get it over the lunch break, to be able to show
us a slide that gives time to hospitalization,

al | -cause hospitalization and total days of
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al | -cause hospitalization.

Just to followup on Jonathan's point, it
is not that we woul d expect statistica
significance there, but I would just want to nake
sure that the nagnitude of the difference isn't
diluted. If we went back, for exanple, to |ast
year's oncol ogy drugs advisory committee for review
of Aynpta[?] in lung cancer, the sponsor focused
on febrile neutropenia-related hospitalization and
showed a big difference, but when you | ooked at al
hospitalizations it was the same. So, | just want
to be reassured that if we are going to infer from
these data a quality of life benefit through a
reduction in the hospital, as you are correctly
noting, the signal for that is probably nost
sensitively addressed by | ooking at heart failure
hospitalization days. And | just want to nake sure
that total hospitalization days doesn't neutralize
t hat .

DR NI SSEN: Actually, it is interesting
you shoul d suggest that because, | nean, every now

and then we see that there are conpeting risks
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where a drug will reduce hospitalization for one
cause and increase it for another, and we need to
know that. W have actually seen this severa
times at this very commttee. So, you know, it
just nakes us nore confortable when we have all the
data and we can look at it very carefully and
convi nce ourselves that we are not nissing
sonmething, and it is our job to probe you
Jonat han?

DR SACKNER- BERNSTEIN: On slide CE-22
where you show changes in bl ood pressure over
time--

DR YANCY: Can we put CE-22 up again,
pl ease?

DR. SACKNER-BERNSTEIN: | think we are
given the inpression that the bl ood pressure goes
up with hydral azine relative to BiDil by this
graph. But that was certainly not your intention
in showing the slide. Right? Because bl ood
pressure actually is | ower over time. Those p
val ues you are reporting are just conpared to

baseline. Right?
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DR. YANCY: They are conpared to baseline.

DR TEERLINK: | was noticing--

DR ARCHAMBAULT: Tad Archanbault, from
Virtu Stat. A point of clarification, | think
those p values are for between treatnent
compari sons at each tine point and what is shown on
this slide is the change at each tinme point.

DR N SSEN. Okay. Dr. Teerlink

DR. TEERLINK: | am |l ooking at page five
of the statistical review, and the comment there is
that there was no statistically significant finding
on any of the other five secondary endpoints, which
| presune include the echocardi ographic, structura
renodel i ng endpoi nts and the BNP endpoints. But |
don't see any of the data for that anywhere. Are
we to presune that those were negative? The
statistical reviewer said there were no changes in
t hose.

DR SABOLI NSKI: There was agreenment with
FDA that ejection fraction and BNP woul d not be
part of this file and would be submitted at a | ater

dat e.
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DR NI SSEN: Ton?

DR. FLEM NG But does that mean that we
shoul dn't at |east discuss the nature of the
results if there is no data avail able on those
measur es?

DR. NISSEN: | think we can certainly ask
the sponsor to see the data. It nmay not be part of
this official filing but it is certainly part of
the study as prespecified | think

DR TEERLINK: Dr. Cohn has al ways been a
bi g proponent of kind of putting together the
pat hophysi ol ogy changes- -

DR NISSEN. No, | nean is it okay if we
ask for that? There were some secondary endpoints
that were in the original design that we don't see
here and several people are |ooking to see that.
Even t hough we understand that you agreed that it
woul dn't be part of this official filing, if the
data are available | think it is reasonable for us
to see them

DR. SABOLINSKI: If | may, the informtion

or the conclusion that you referred to is in Dr.

file:///Z|/Storage/0616 CARD.TXT (120 of 403) [6/29/2005 3:47:04 PM]

120



file:///Z|/Storage/0616CARD.TXT

121
Hung's review. W have not conpl eted those
anal yses and they are not available for ejection
fraction and BNP.

DR NI SSEN: You know, | understand,
although it is alittle puzzling in that the trial
was conpl eted sonetinme ago and BNP is a | aboratory
measure that we actually get in five mnutes at the
bedside in our CCU and even in the |aboratory they
get it back in an hour. So, it is not difficult
and it makes us unconfortabl e when we have
prespecified endpoints and we don't get to see the
data. Tom 1 don't know how you feel about that.

DR FLEM NG Yes, | amvery pleased that
t he sponsor has put forward what | woul d consi der
to be the nost clinically rel evant neasures here,
the neasures on nortality and hospitalization and
even quality of life. These other measures are
predom nantly biomarkers. Neverthel ess, having
said that, | would generally expect much greater
sensitivity on the bionmarkers than on the clinica
endpoi nts and when the statistical review says

these weren't significant it just sends up a bit of
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red flag to ne as to what is happening with those
bi omar ker s?

DR. SABCOLI NSKI: Once again, those data
were not presented to the statistical reviewer. |If
I may, our analyses are not conplete. W have
| ooked at the overall trends. W do see an
i mprovenent in ejection fraction directionally in
favor of BiDil at six months, and we do see a BNP
decrease in BiD|-treated patients when conpared to
pl acebo at six nonths. W do plan on subnitting
these data to FDA when our anal yses are conpl et ed.

DR. NI SSEN: The other reason we like to
| ook at these things is that some of us actually
t hi nk--Tom doesn't but sone of us think biomarkers
are occasionally useful. Wen you do a study |ike
this, which is really a kind of a |andmark study,
it helps us to validate to understand, you know,
whet her bi omarkers are sendi ng us consi stent
signals that we can look at in other pilot studies
in other hypothesis generating ways. So, it is
just useful for the scientific comunity when we

have those anal yses. Norman?
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DR STOCKBRI DGE: Just a suggestion, the
ot her reason why you might care a little about this
is that you may want to pick one of the secondaries
to pay specific attention to, and understandi ng how
what the rules were for interpreting the secondary
endpoi nts may be inmportant to you

DR NISSEN. Well, i was getting to that
actual ly because there is a multiplicity issue
here. | knew Tomwould raise it even if | didn't.
You know, | have a view to how one reports clinica
trials, and one of the views that | have is that if
you predefine an endpoint as prinmary, secondary or
tertiary, then when you report the trial you report
all the endpoints, the good with the bad and the
indifferent, and you get a nore conplete picture of
what actual ly happened. So, that |evel of
transparency always nmakes ne nore confortable and
then | can do whatever statistical corrections, or
ask ny friend, Tom Fl emi ng who can do nore on the
back of an envelope than | can with a conmputer, to
actually conpute all of this. And we don't get

that opportunity here and that is a probl em
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DR TEERLINK: | think the other reason
was bringing it up is that we are being asked to
basically interpret this on the basis of one trial
So, the kind of consistency of the evidence, the

direction of all these things would have been

useful and supportive. |If, in fact, they weren't |
am now kind of left--1 amnot sure how to interpret
t hem

DR. ARCHAMBAULT: A point of
clarification, in the statistical review, on page
five, the sentence that was read that there were no
statistically significant findings in any of the
other five secondary endpoints--1 think we took
that as Dr. Hung referring to his review and
addi tional anal yses that we had perforned and not
necessarily identifying the secondary anal yses that
had been pointed out in the protocol. Those
secondary anal yses were perforned, nmany of which
were considered sensitivity anal yses, and those in
fact were statistically significant in favor of
BiDil. W don't want people to get the inpression

that all secondary anal yses failed statistica
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significance

DR NI SSEN: No, | understand but we are
not seeing it all and, you know, part of what goes
on at these panel neetings is that other people who
are devel opi ng drugs want to listen to what went on
here because it does tell you what a conmttee |ike
this likes to see and why it is that we want to see
as conplete a picture of the results of a trial as
we can. | think the disconfort of the committee
shoul d be not ed. It doesn't necessarily nean that
it is an approvability issue, but it is a
confidence buil der when you get to see everything
and | think that this should be duly noted by

everybody. O her questions?

DR. SABOLINSKI: Well, if | my go back to

the question that you asked about hospitalization
and directionality, we do have a slide for that and
I would like to call it up.

| amsorry that it is in this format but
it is taken fromour clinical study report and it
is not in either briefing document. Wat it shows

is that for hospitalizations for all-cause you see
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a p value of 0.4. It is in the direction of
favoring BibDil.

For hospitalizations for other cardiac
causes we do see a p value of 0.5. It toois in
the direction of favoring BiDil. For
hospitalizations for other or non-cardi ac causes we
see a p of 0.7 and nomnally the nunbers do favor
BiDil. Overall, there are no statistically
significant differences but this does show the
trends whi ch you asked about.

DR. FLEM NG Could you clarify, just so
we can put this in context with what you showed
earlier? Earlier you gave us data on heart failure
hospitalizations and you were addressing, | think,
in that context an issue raised by the FDA revi ew
when they said the total days in the hospita
weren't different. |If | followed, you gave an
appropri ate response to say the average days in the
hospital when you had a hospitalization weren't
different but the total days were different because
you had fewer hospitalizations--

DR SABOLINSKI: That is correct.
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DR FLEM NG --and you gave a statistic
that was 173 versus 2517

DR. SABOLI NSKI :  Yes.

DR FLEM NG How does that relate to the
202 and 221? Because, in fact, those nunbers, when
you go to all hospitalizations, you would expect to
be larger than the 173 and 251 nunbers.

DR. SABCLI NSKI: These are patients.

DR. FLEM NG The other nunbers weren't
patients? So, it was just total nunbers of heart
failure hospitalizations.

DR. SABCLINSKI: That is what the other
anal ysis showed, and in the nmiddle portion of the
slide we do show days in hospital, days per
patient--

DR. FLEM NG For the noment | just want
to kind of drill down on one issue at a tine. So,
the nunbers that you gave us before were then tota
nunber of heart failure hospitalizations, not tota
number of people with a heart failure
hospitalization?

DR SABOLI NSKI: W have actual |y shown
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things two ways. One way was by showi ng the
patients who had a heart failure hospitalization
and all the days that they were hospitalized--

DR FLEM NG No, | understand--

DR. SABOLINSKI: --and showi ng a nean.

DR. FLEM NG So | can put this nunber
into context, | amjust |looking for if you gave us
the total nunber of people with heart failure
hospitalization because the 173, 251 you are now
saying are the total nunbers of heart failure
hospitalizations. Wat is the nunber of people by
treatment armwith heart failure hospitalization?

DR ARCHAMBAULT: It is 85 and 130, 85 for
Bi Dil and 130.

DR. FLEM NG So, 85 and 130. So, as we
| ook at that data--1 am headi ng somewhere--down t he
road, to ne, this is going to be a critical aspect
in my own judgment about strength of evidence. How
strong is the evidence beyond nortality
specifically on quality of life interpreted through
hospitalization? And those data are, in ny view,

stronger than the nortality data, and it is 85
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against 130 so it is a differential of 45
hospitalizations for heart failure and, yet, the
critical nunber you are telling us is that the 85
grows to 202 when you | ook at all-cause and the 130
grows to 221. So, this excess of 45 is cut in half
when you | ook at all people who have
hospitali zations.

DR. ARCHAMBAULT: May | point out though
that on the first one where we did heart failure
hospitalizations, the 85 versus the 130 was
statistically significant. The conditiona
anal ysis for those patients who were hospitalized
in terms of nean nunber of days was not
significant. Here you have pointed out that the
increase from85 to 202 seens large relative to the
135 to 221. However, the conditional analysis here
on the average nunber of days in hospital for these
patients is now statistically significant which
count erbal ances that to a certain point.

DR. FLEM NG Basically, | amjust sinply
trying to |l ook at your primary endpoint, time to

first heart failure hospitalization, and the
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correspondi ng nunber of people with a heart failure
hospitalization at 85 and 130 which, to nmy way of
thinking, is the strongest signal for efficacy that
you have in this trial. But then | amtrying to
say in the context of all-cause--1 don't care if it
statistically significant; | just want to know t hat
that excess is maintained. |t appears that half of
the excess is maintained. |t appears that way.

DR. ARCHAMBAULT: It is 202 to 221. The
mean days of hospitalization is 13 conpared to 17.7
and that is statistically significant at 0.12.

DR. FLEM NG But an order of magnitude
| ess significant than your analysis of tine to
heart failure hospitalization

DR. ARCHAMBAULT: That is correct.

DR, PACKER. Tom you al so have the issue
of conpeting risk of nortality.

DR. FLEM NG Sure, | understand

DR. NISSEN. Qher conmittee questions? |
amsorry, Tom Pl ease go ahead.

DR. FLEM NG Just one other feature of

this, as | amtrying to get a nore global sense of
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the inpact beyond nortality, unschedul ed ER

Vi sits--can you show us those results?

DR. YANCY: Are we able to pull up the

unschedul ed ER visit data? Wiile that is com ng

up, | think you have data in front of you that
demonstrates that that was not significantly
different.

DR. FLEM NG Par don?

DR. YANCY: | think you have data in front

of you that denobnstrates that the unschedul ed ER

visits were not statistically significant.

DR. FLEM NG So, while you are pulling it

up maybe | can go to another question and we can

cone back to it after you pull it up. As |

under stood the anal yses--just to come back to

Steve's point--1 interpret p values--in fact, there

is only one p value | understand--only one, and

that is the p value that corresponds to the

prespecified primary analysis of the prespecified
primary endpoint. If that is 0.25 less, then what

I amsaying is that that is something sufficiently

unlikely by chance alone if there was no effect
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where | can infer causal benefit or
treatnent-i nduced effects. Everything else is not
irrelevant but nuch nore difficult to interpret.

Am | correct to understand that the actua
prespecified primary anal ysis was a per-protoco
analysis, or was it in fact the ITT anal ysis?
am aski ng because it was raised in the FDA review.
Could you clarify this per-protocol versus ITT?

DR. SABOLINSKI: Yes, in conjunction with
FDA we did agree on the conposite score and that
conposite was the primary efficacy analysis in the
trial and the population is the intent-to-treat
popul ation. So, that was the prespecified primry
ef ficacy endpoint and the primary conposite score,
made up of three conponents, was the primary
endpoint in this study for the intent-to-treat
popul ation, all 1050 patients.

DR. FLEM NG So, |looking forward to a
question that we are going to be asked to answer so
that you can help with the insight for that, it
says, however, the sponsor's prespecified

per-protocol analysis is not significant, p of
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0.46. Wiy were 60 percent of people excluded from
the prespecified per-protocol analysis? As we
prepare to answer that question, can you provide us
clarity as to your insights about this?

DR SABCLINSKI: Well, first | think that
had we shown results that were statistically
significant in the per-protocol popul ation and not
in the intent-to-treat popul ation we probably
woul dn't be having this conversation

DR. FLEM NG You are absolutely right.

[ Laught er]

--Wiile | conpletely agree, | just want to
understand the context of what you planned and what
you saw. So, so we can answer this FDA question,
can you clarify exactly what you had said you woul d
do with the per-protocol and then what actually you
saw with the per-protocol?

DR. SABOLINSKI: | believe that Dr. Yancy
did show the slide that referred to the nunber of
events, deaths and heart failure hospitalizations,
that were elimnated. There were approxi mately

300. Gven the small nunber of patients that were
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|l eft in per-protocol and the small nunber of
events, the p was not significant. However, it was
in the sanme direction

DR. FLEM NG So the per-protoco
popul ati on does, in fact, delete--we see 41.7 and
40 so it does del ete about 60 percent of the
peopl e.

DR, SABCLI NSKI :  Yes.

DR. FLEM NG Two questions, exactly what
did your protocol state the role of this
per-protocol analysis to be and, secondly, can you
show us at | east what the results |ooked |ike for
that analysis? | knowthe p is 0.46 but when you
say it wasn't significant, |ack of significance can
occur because you see a nice difference but the
sanpl e size is inadequate or because there isn't,
in fact, a suggestion of difference. So, what
exactly did you say in the protocol was the
intention in the per-protocol ?

DR SABOLINSKI: First, | just would Iike
to nmake a comment regarding the criteria used.

They were a conbi nation of inclusion, exclusion,
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and al so inportant factors on case report forns. |
would like to turn this over to Dr. Lloyd Fisher
who coul d probably provide a nore conpl ete answer
to your statistical question.

DR. FLEM NG Lloyd, | really need just
two answers. | just need to know exactly what the
protocol said per-protocol would be and what did
the results show.

DR. FISHER: There is a need to describe
to you what went on, and | think you will like it
because it is a great teaching exanple of how not
to proceed and | also think the clinicians may |ike
my answer because it shows what happens when you
ignore clinical realities.

First, as you can see on this slide, there
were a nunber of people who turned out to be
elimnated--1 think it was 10 percent or
so- - because the study stopped early. | nean, it
had nothing to do with the protocol; it had to do
with the DSMB decision. Then, there were another
10 or 11 percent where they were supposed to have

an LV echo within 6 nonths. It turned out a | ot of
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people were stable, had had it a little bit earlier
and they waived themto go out to 9 nonths. Then,
there were 21 percent in the BiDi| group who

di scontinued their study drug due to adverse
events. So, all of these things add up

But the nobst inmportant thing, to nmy m nd
and | felt good because | brought it up, is that
when they | ooked at the discontinuations--the
bottom sentence on this slide, out of 86 deaths
there was only 1 included in the per-protoco
group. Let me state that again. It seens really
astounding. CQut of 86, they had 1 left--

DR. FLEM NG Sure. Because patients that
died didn't live to a point where they could get
the examrequired for the per-protocol

DR FISHER. No, no, because if you died
before the examyou were in there. O 301 first
hospitalizations for heart failure only 39
remai ned. So, basically, the real data--forgive
me, quality of life people, but to ne the nost
i mportant data were elimnated fromthis anal ysis.

I don't have the figures with ne but quality of
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life, by the way, was in the correct direction
al though with very little power.

Heart di sease is a continual progressive
di sease. Heart disease patients get worse, and
know this frombeing on a | ot of DSMBs and how nany
Ill's went to IVs, and so on and so forth. Well,
what do you do if you are treating a heart failure
patient, the synptons increase, the patients are
unhappy, and you are supposed to sonehow adj ust
things and they are on blinded nedi cation?

I will give you a little evidence why this
m ght be true but we don't have quite the right
data to totally prove it. M theory is you say,
well, | don't want to mess around with a |ot of
different drugs and dose rangi ng when | don't even
know what the patient is getting. So, you take
them of f the study nedication and then you adj ust
it. O the people who were permanently
di sconti nued and had a subsequent event, 30 percent
of those subsequent events were the day before or
the day of the event--in really close proximty to

the events. If you went out to | think it was 30
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days--1 don't have the figures on this slide but |
think that accounted actually for about another 6
percent of the people.

My conjecture is, and this is just a
conj ecture because they didn't ask for reasons for
per manent drug di scontinuation--my conjecture is
that a lot of the rest of the people that had the
drug permanently di scontinued but, believe it or
not, the cardiologists really were able to treat
these people and bring them back to an acceptable
stable level so you didn't have an event. They
weren't hospitalized for it; this was done on an
out pati ent basis.

DR. FLEM NG This is genuinely
interesting to ne, what you are saying, because
think you are beautifully illustrating why such
analyses like this are highly flawed or have high
risk of selection bias. Just in the interest of
time, while | would like to hear a |ot nore about
it, this issue, while inportant, isn't worth a | ot
of time on the conmittee.

So, | just wanted to drill down on the
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i ssue--1 raised it because of the principle you
tal ked about, Steve. | just want to understand
what the results were relative to what was
specified in the protocol. So, | just need two
sinmpl e answers here, exactly what did the protoco
say the role of the per-protocol analysis would be?
I will even step away fromthe second answer which
is what did the results actually show?

DR. FISHER: It was supposed to be a
sensitivity anal ysis.

DR FLEM NG So, it was in the protoco
purely as a sensitivity analysis?

DR FISHER: Correct.

DR FLEM NG Al right. | think we can
go on.

DR FISHER. | was going to start saying
that in ny mind this is a red herring--

DR. FLEM NG  Yes.

DR FISHER. --and it only came up because
of the first FDA question. In nmy opinion, it would
have been nice, if there had been enough

di scussion, to just throw it out.
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DR. NISSEN. The only thing | care about
is the intent-to-treat analysis, as | think the
rest of the commttee does. But, you know, we
al ways | earn from anal yzing studies like this and
we try to apply that learning in future trials. |
think with your probing here we did | earn sone
|l essons. | certainly did and | think we maybe can
nmove on fromthere.
DR FLEM NG O we might say we just had

rei nf orcenent of --

DR. NI SSEN. What we al ready knew.

DR. FLEM NG --understood | essons, yes
DR. NISSEN. | was being polite.

DR. FLEM NG One nore question, if

coul d.

DR. NI SSEN. Pl ease, go ahead.

DR FLEM NG  Agai n coning back to | essons
|l earned in the past, and this relates to m ssing
data, could you show us the slide on the quality of
life changes--and | know this is in the briefing
docunent - -by out come and ni ssingness? | want to

get at the inpact of m ssingness here.
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DR YANCY: If we can pull up our quality
of life slide, it is 0369-12 nonths?

DR. FLEM NG \Wiile you are getting it,
the conmittee can | ook on page 32 of the briefing
docunment in the nedical review In there, the
results are presented for change from baseline and
quality of life at 6 nonths by level, 2, 1, 0, -1,
-2, and it appears you did follow your algorithm of
assi gning worse score to missings, which | would be
cautious about. It is conservative on a patient
level; it is not conservative on a treatnent effect
| evel unless all the mssings are in the treatnent
arm At least, it does appear that there are nore
m ssings in the treatnment than control so if there
is a bias here, it looks like it is not biased for
an exaggerated treatnment effect. But when | add up
the nunbers | don't get the total nunber of people
inthe trial. So, it is unclear to me. There
appears to be additional mssing data. Wen | add
up the nunbers on page 32 | get 472 people on BiDil
and 500 on pl acebo, rather than 518 and 532

DR. YANCY: There are several explanations
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and a nunmber of us will coment. |[|f you | ook at
the aggregate patient population, and this is in
the FDA review, there is, in fact, an inputed worst
case scenario or score for the mssing data. |If
you use the |l ast observation carried forward, which
is demonstrated on the slide that was previously
up, there are 10 patients in the study in whom we
had no quality of life assessnment. So, if you | ook
at the colum to the furthest right, that is 1040
patients, the |l ast observation carried forward
analysis is there and you see that it is
statistically significant.

At each of the 3-nonth increnents where we
are | ooking at paired data where data are avail abl e
at baseline and at 6 nonths, then we have an
additional quality of life assessment which is in
the direction for each assessnent and mi sses
statistical significance only at 12 months, with a
trend at 15 nmonths. | will let Dr. Sabolinski make
further conments.

DR. SABOLINSKI: If | may have slide

EF-21? What the slide | ambringing up will show
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is the percentage of patients that have conpl ete
quality of life assessnent at each tinme point. It
is the sister slide to what Dr. Yancy just had up

Dr. Fleming, the table that you were
referring to was the categorical scoring system of
-2 to +2 where mssing values were inmputed. Al
pati ents shoul d have been included in that
tabulation, and if you count themup you will see
that they were. |In fact, there were 81 patients
with missing quality of life. Either they didn't
have a baseline, or they had a quality of life
wi thout a baseline, or a quality of life that was
not within the 6-nonth period of tine.

DR. NISSEN. Tom | would guess here that
this is an artifact related to the early
term nation because the study termi nated before
patients reached the 6-nonth quality of life tine
and, therefore, they would have no assessnent.

They are not truly mssing. Don't you think, Bob,
that is what is going on here?

DR. TEMPLE: | amnot sure | amfollow ng

all of this, but one of the things that happened is
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that the inmputation rule, if you didn't have a
final value, was to give you a worst case anal ysis.
So, the fact that a |lot of people didn't finish the
study as planned gave a | ot of people a worst case
anal ysi s which sort of equalized everything. So,
the analysis that did that, we thought--we were
tal ki ng about this a couple of days ago--was
probably flawed and we have actually asked for
further anal yses month by nonth.

DR. NISSEN. | amgoing to guess that what
is going on here is that this is an artifact of the
early term nation, don't you think, Ton®

DR FLEM NG It may be. | think it is
clear to ne what is happening here now that you
showed that slide. You tal ked about an LOCF
met hod. So, were you using LOCF here or were you
actually inmputing worst case if you didn't assess?
On page 32 it looks like if it is mssing you are
i mputing -2.

DR SABCLINSKI: There are two different
anal yses for two different purposes. Again, for

the primary efficacy endpoint, |ooking at the
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quality of life as a conponent of the conposite, we
used a categorical scoring systemwhere it was
prespecified in the protocol that a -2 would be
imputed for mssing data. That calculation is
provi ded both by the sponsor and in FDA's briefing
book. What that was intended to do was to show the
relative weight of quality of life in the overal
conposite score. Wat was prespecified in the
protocol was a secondary anal ysis | ooking at
quality of life overall in the study at the tine
points that were shown in Dr. Yancy's slide. Those
data were done by paired quality of life scores.
Those patients, at each tinme point that had a
baseline and a quality of life score at each
prespecified tinme point, were included.

We al so prespecified in the statistica
pl an that they would be conpared by a 2-sanple
t-test. We used the Mnnesota Living with Heart
Failure scores in this case which is a continuous
scoring system and we took the difference between
the tinme point and baseline and did the 2-sanple

t-test.
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DR FLEM NG So, in your analysis of the
quality of life change at 6 nonths, | believe you
reported the p value--well, you tell me, what is
your reported p value for that conponent alone in
the analysis of quality of life?

DR. YANCY: Can we bring that slide up?

DR SABCLINSKI: It is 0.011

DR. FLEM NG And in that analysis the
specific way you handl ed ni ssing observati ons was
LCOCF or inputing worst val ue?

DR. SABOLINSKI: Neither. It was done by
paired tests where you had baseline and you had a
score at the 6-nonth tine point, as defined in the
pr ot ocol

DR FLEM NG If that score wasn't
avai | abl e?

DR. SABCOLI NSKI: Then the patient was not
included in that scoring system

DR FLEM NG | see, so you deleted that
patient.

DR SABCLINSKI: That is correct. And

did show the slide, | think it is EF-21, which
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shows the percentage of patients at each tine point
that had paired scores

DR. FLEM NG Can we presune that the
nunber that were deleted then corresponds to this
nunber, this 81 total? |Is that right, 46 and 35 or
817

DR SABCLINSKI: At the 6-nonth tine
poi nt .

DR. SACKNER- BERNSTEIN: Could | just ask
for a clarification about that?

DR NI SSEN: Pl ease.

DR. SACKNER- BERNSTEIN: So, are you saying
that 46 and 35 patients--that is all that didn't
make it to the 6-nonth tine point? Because that
doesn't make sense. That is inconsistent with the
rest of the data.

DR. SABOLINSKI: There are sone patients
that did die and those patients certainly were not
i ncluded and did not have the score inputed.

DR. SACKNER- BERNSTEI N:  Looki ng at these
docunents and al so the design paper that was

publ i shed, what | don't see any evidence for is the
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strategy that | think you have used based on the
fact that the study was stopped early. It says al
the way throughout that the quality of life
conponents will be based on 6-nobnth outcone and
t hat anybody who doesn't have data woul d get the
wor st rank.

DR SABOLINSKI: As a secondary endpoint.
M nnesota Living with Heart Failure scores were
used and the difference was taken fromthe point in
time neasured and conpared to baseline, and
bet ween-group differences were conpared by the
2-sanple t-test.

DR SACKNER- BERNSTEIN: Okay. But for the
primary anal ysis--

DR. SABCLINSKI: For the primary analysis
the conponent was used using the categorical -2 to
+2 scoring system

DR. SACKNER- BERNSTEIN:  Now, for people in
the trial as far as the primary outcone is
concerned who did not get to 6 nonths, ny
i mpression is that what you did was you used the

3-month quality of life outconme; you used that as
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the | ast observation carried forward and put that
into the primary endpoi nt analysis. Wereas, if
that is correct, if that is what you did, | don't
find documentation that took into account that that
is what you would do if the study ended early.

DR. SABOLINSKI: What we did in the
statistical plan, once the study was stopped early
and prior to unblinding, we stated that we would
use the last score after baseline and that was
carried forward to the 6-nonth period of tine.

DR. SACKNER- BERNSTEIN:  What was the
result of the study without that change so that
anybody who didn't have a 6-nonth quality of life
out cone gets assigned a -2? What would the score
| ook I'i ke then?

DR SABCLINSKI: We haven't done that
anal ysi s.

DR. SACKNER- BERNSTEIN: Well, that was the
prespecified anal ysis--

DR. SABCOLI NSKI: Actually, the
prespecified analysis in the final statistical plan

was to use the post baseline score and carry that
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forward

DR. SACKNER- BERNSTEIN: | don't know
whether this is a concern or not but it sounds |ike
you created a statistical plan alteration after you
knew that there was sonme outconme in the trial--

DR. FISHER: May | make a qui ck conmment ?

DR NI SSEN: Pl ease.

DR FISHER: In order to get different
types of data, two parts which were really
time-to-event data, survival and first
hospi tal i zation, and then you have this quality of
life questionnaire score--in order to conbi ne those
in some way things were categorized
Statisticians, at |east non-epi dem ol ogi st
statisticians, do not |like to throw away
information so you will notice that death for the
conposite is just yes/no, it occurred or not. Yes,
we have presented survival curves with a | og-rank
whi ch was the prepl anned analysis for the surviva
data because you don't throw away all that
i nformati on.

Simlarly, there was categorization of the
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quality of life questionnaire which throws away a
lot of data. It is a continuous scale, as you
heard, from 0-105 and it was grouped into those 5
intervals in order to get this conposite. But for
a statistician, it sort of offends your soul to
throw away i nformation that is relevant to the
deci sion you are naking. So, before unblinding the
plan for the analysis of those data was the
2-sanple t-test, not to work with the
categori zation that had been used for the conposite
score.

Simlarly, for first hospitalization it
was given a score as a conponent of the conposite
but the analysis of those data, when anal yzed al one
where you have the tine-to event-data, is the
| og-rank statistic, tine to event.

DR. SACKNER- BERNSTEIN: | am not sure
woul d react any differently if | saw the data
because | think that doing the analysis based on
the way it was initially prespecified, as opposed
to the finally prespecified version, would

necessarily change how | would interpret things
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because, of course, the study has a bias if you are
going to automatically assign anybody who doesn't
get a 6-nmonth assessnent, because of the early
term nation, the worst rank. But it is inportant
to have the transparency, as Steve was talking
about before. If it even went just kind of in the
sanme direction but was nowhere near a statistical p
val ue, that would be very reassuring to ne as
opposed to the change to a | ast observation carried
forward even though it was prespecified in the
final analysis plan.

DR. ARCHAMBAULT: It was al ways
prespecified in the protocol --al ways prespecified
in the protocol that if the 6 nonths quality of
life were not available the 3-nonth quality of life
woul d be used, in other words, an LOCF. That was
prespecified in the protocol

DR. SACKNER-BERNSTEIN: But it is not in
t he documents.

DR. ARCHAMBAULT: The statistical analysis
pl an, which was finalized prior to the study even

endi ng, said that we would use LOCF for any
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subsequent to baseline quality of life. Can we

pul | that slide up?

DR. NISSEN. | want to namke sure that we
understand it. | amgetting confused here and | am
not a statistician, | amjust a poor cardiologist.

But what | think we are trying to get at is after
you knew that the data safety and nonitoring board
had stopped the trial were the statistical nethods
then nodified and there was a new statistical plan?
If so, how were they nodified? Wat | think
Jonat han, Tom and others are getting unconfortable
with is that once you know t he outconme of the trial
that has been stopped, if you then change the
met hods you are using for analysis, that has sone
implications. So, what | want to know is did you
anend the SAP after you knew that the trial had
been stopped by the data safety and nonitoring
boar d?

DR ARCHAMBAULT: No. The answer is no.

DR. NI SSEN. Good.

DR. ARCHAMBAULT: May | see that slide? |

woul d Iike to point something out on that slide,
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EF-22? Thank you. The top portion shows the
second bar, the 6-nonth bar and Dr. Yancy's slide
that showed each of the 3-month quality of life.
The top one is just paired data so we have 369
patients and 371 patients during the change from
baseline in the actual Mnnesota quality of life
score. So, there was a nean 7-point reduction in
the BiDil group and a mean 3-point reduction in the
pl acebo group.

The bottom half of the slide, which I am
sorry is kind of hard to see fromhere, shows the
6- nont h assessment using LOCF but again using the
entire Mnnesota Living with Heart Failure
questionnaire and LOCF was i nplenented this way:

If a patient did not have a baseline, and there
were 10 patients who did not have baselines, they
were not included because there was nothing to
carry forward and how could you do a change if you
didn't have a baseline?

Per haps we coul d have gone back and done
next observation carried back, or sonmething |ike

that, but there were 10 patients w thout baseline.
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So, you see that the sample size is 512 and 528
rather than the 518 and 532. There were 6 patients
on BiDil and 4 patients in the placebo group who
did not have a baseline quality of |ife perforned.
Al'l of the remaining patients are included in
t here.

So, what did we do for patients who
through the 6-nmonth time point had a baseline but
no subsequent value? |In doing the |ast observation
carried forward, we assumed that the score was the
same so the change in score for each of those
patients would be a score of zero. There were a
total of 81 inputed scores for the conponent in the
conposite score. So, that left 71 scores of zero
that were in there anong the patients in the BiDil
and pl acebo group, and with LOCF we do, in fact,
have still nearly an 8-point reduction and a 3.4
reduction, and the p value is nore significant than
just at this particular tine point.

So, by including nore patients using LOCF,
whi ch we don't think biases things here because

there were nore zeroes that were stuck in on the
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BiDil side, in fact we still have statistically
significant results. W are hoping that this
addresses the issue as to whether or not quality of
life is reasonably well supported at 6 nonths
either with only the patients that have paired data
at that point or with an appropriate techni que for
carrying forward observati ons.

DR. FLEM NG Just a very qui ck conment on
that, it obviously is an intrinsically conplicated
situation when you are trying to assess effects on
quality of life, and it is admrable that you are,
and what you have is the ability to assess about 73
percent of the people--that is what this figure
says, 73 percent or so of the total sanple size is
actually assessed at 6 months. So, you are having
to do sonething about that 27 percent, and there
are sone traditional approaches, each of which or
all of which are very dissatisfying: Wwrst case,
very dissatisfying because it is clearly biased.

It may not be biased in favor or against treatnment.
It all depends on the nature of who it is that is

m ssing. Another is LOCF. |Is that rational? Most
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of the time LOCF is not rational

So, ny point here is the placebo armhas a
decline over time so natural history is a decline.
The best way to make a treatnent | ook good,
therefore, is to stop follow ng people on the
treatment arm soon and inpute LOCF. That neans you
are inputing no change in a scenario where people
are declining. So, LOCF, to ny way of thinking, is
never a good thing but it is aterrible thing in a
setting where you are trying to get stabilization
where there is decline.

Now, | am not saying that you are getting
tremendous bias here fromthat because there is
LOCF-ing in both arns, but there is alittle nore
LOCF-ing in the BiDil arm The bottomline is a
lot of this mssingness is due to deaths as well,
and we shouldn't be trying to factor that out.
Deat h shoul d be included, given sone type of worst
score.

M. Chairman, | am guessing that we
probably don't need to discuss at a | ot greater

| ength, except to say | think this mssingness is
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sonet hing that is worth understanding and reali zing
that it provides sone conplexity in being able to
interpret the signal

DR SABOLINSKI: If | may just come to a
point and clarify, as we have all seen, the primary
composite score was made up of death, quality of
life and first hospitalization due to heart
failure. Each had a categorical scoring system
That was used to determi ne the primary conposite
score. For secondary endpoints, statistica
met hods were used and prespecified so the
Kapl an- Mei er curve with the |og-rank test was
prespecified because it used all the data. For
first hospitalization due to heart failure,

Kapl an-Meier with the log-rank test used all the
data. For quality of life, we said that it would
be M nnesota Living with Heart Failure
questionnaire score change from basel i ne and
conpar ed between groups overall in the study.

So, | think it is inportant to distinguish
what was a contribution to the primary efficacy

endpoi nt and how t hat was neasured, and how quality
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of life was intended to be neasured throughout the
trial.

DR. FLEM NG W understand that, and
think Lloyd Fisher clearly nade those points
earlier. The essence, the bottomline here is for

any neasure you want to cone very close to

achi eving complete followup. |If | think across
di sease areas, cardiologists do extrenmely well in
bei ng able to achi eve that goal overall. Sone

nmeasures are harder to follow uniformy than
others. Fortunately, for your heart failure
hospitalization you only have 24 people

m ssing--not perfect but a relatively small nunber.
Here we have 81 and | amnot even sure if it is not
more than that in terms of the way it | ooks here.
It |ooks like about a third or 27 percent that
weren't fully assessed at 6 nonths.

So, the bottomline here is any time you
are not making a conpl ete assessnent of your
endpoi nt there are significant risks of bias and,
hence, conplications in interpreting the results,

especially when you get up to 27 percent that
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aren't assessed at 6 nonths.

DR. SABOLINSKI: Well, actually, nmany
patients didn't make it to 6 nmonths in order to be
assessed, and that was due to the early stopping of
the trial. But |I would like to nake two points.
First, the placebo group does not deteriorate over
tinme. Second, with the increased death rate in the
pl acebo group, what you are left with is basically
sicker patients or potentially sicker patients in
the BiDil group and that is a bias against the
BiDil group for assessing quality of life.

DR NI SSEN: W understand that. We
understand it very well. | amalnost ready to quit
on this one but | have one nore thing | just have
to point out. Put up CE-15 again because | do
think that, again, we are trying to |l earn what we
can and | think there are sone things to |earn.

Now, earlier on | asked the question why
did you pick the 6-nonth tine to assess quality of
life. | have to point out to you what woul d have
happened if you had arbitrarily picked 12 nonths to

assess quality of life. You see that the p value
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at 12 nonths is 0.13. Now, trends are all in the
sane direction and that doesn't necessarily mean
that there is not an effect, but it is arbitrary
and when you nmake an arbitrary selection |ike that,
you know, one could argue that you got |ucky here
that you picked the right time frane because there
is some variance here fromtinme to tine.

So, a learning here m ght be--and | don't
know whet her there are good statistical measures
for doing this, but I amkind of interested in
under st andi ng what the quality of life is over the
course of time the patient is on treatnment. You
see that here. |If you look at it, there is a
consistent effect but there is sonme variance at
single tine points. | don't know whet her the
agency cones up against this in other trials, but
it seems to me that a nore useful clinical neasure,
if there are good statistical ways to report it, is
al nost as an area under the curve kind of
measur enent where you are | ooking at the tota
quality of life over the course of the trial. Bob

did you want to comment ?
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DR, TEMPLE: Well, only that | am sure
that 6 nonths represented sone attenpt to be
persuasive that it was |ong enough to matter and
not so long that you have a | ot of dropouts. So,
by the tine you get to 12 nonths there are fewer
patients; the point estimates don't | ook quite as
good but |ater on they do | ook good. W know what
those things nean? And, we tend to be inclined to
believe the one that, for better or worse, they
pi cked.

But the whol e question of howto do
quality of life--1 nean, nillions of people do
quality of life assessnents and hardly any of them
are ever persuasive enough to get into the | abel
This is a very useful discussion. It is not at all
clear howto do it.

Even when Tom says he doesn't |ike LOCF
it is very inportant for us to know what he does
Iike--1 assune sone nodeling approach that takes
into account that people weren't there and tracks
the fact that they are declining. W worry about

that in many other areas. 1In all of the
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psychotropic drugs LOCF is standard operating
procedure for depression trials and everybody hates
it. We don't quite know what another way of doing
it would give you and whether it would be different
but we are actively exploring those things. W
have whol e conferences on how bad LCCF i s.

DR. NISSEN. | amjust comenting on sone
di sconfort in picking an arbitrary point in tine
and saying that we are going to | ook to how you
feel at exactly 6 nonths into treatnment and that is
quality of life. |If you think about it fromthe
poi nt of view of a patient, which is obviously what
we have to do, what they like to know is that every
day, every nonth, every week, every year that they
feel better is contributing to their quality of
life. As aclinician, | wuld like to understand

for any drug what the effect is on the overal

quality of life during the course of therapy. If
there are ways to do that, | think that is very
i mportant.

DR. TEMPLE: It is all true. Quality of

life is always, let's say, nmuted if there is a
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survival benefit because only the better people
manage to stay in and give you a score. So, you
| ook at all that and you say that is despite the
fact that the dead people aren't contributing. It
is also tenpting to give people who die sonme score
that you carry further but then, you know, you
argue about how big the score should be. | don't
know a sinple way. Tell nme if this is crazy, but
what is at least slightly reassuring is that al
the bars sort of |ook simlar over time, even
though that is a different popul ation every tine
and, of course, people who have dropped because
they were hospitalized repeatedly are gone. People
have dropped out because they are dead or gone.
And it still seens to be there. | guess | would
say that is reassuring but that is not a very
quantitative statenent.

DR. NI SSEN: Actually, it is very
reassuring and that is one of the first things
noted. But the day nay come when we sit around
this table, or our successors do, and we see a

situation where the quality of life is better for
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the drug at 6 nonths and worse at 12 nonths but the
prespecified was 6 nonths. So you get all the
points for prespecifying it but then you ask, as a
clinician, what did we do of the patient? W nade
them better for 6 nonths and we nmade them worse for
6 nonths and that is not neaningful. So, you have
to put on the hat--you know, it is not a
statistical question; it is a clinical question
So, what reassures nme here is when | see consistent
di fferences, regardl ess of the p values. For each
assessnent the bar for BiDil is better than the bar
for placebo. Now, it is not a statistica
argunent, it is a clinical one, but it does help
ne.

DR. TEMPLE: W woul d think of those as
suppl enenting the fact that they got |ucky and
succeeded on the thing they prespecified, which is
sort of critical. |If that had not been
prespeci fied and you just | ooked at bars we woul d
be nore nervous.

DR. NI SSEN: Well, you are going to have

to wite the | abel here and one of the questions,
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obviously, for all of us to think about is, is
i nprovenent in quality of life--did they achieve
significance for |abeling purposes? | think we
woul d like to discuss that.

DR, TEERLINK: This is just a point of
clarification on how the primary endpoint was
calculated. At 3 nonths you had an increase in
your score by 10 or an inprovenent in your Living
with Heat Failure score by 10, and then died at 4
months. Wth the technique that was enpl oyed for
the primary endpoint analysis did you get an
i mproved score? What was your score for your
quality of life if you died at 4 nonths but had an
i nproved quality of life for 3 nonths for your
6- nont h endpoi nt ?

DR SABOLINSKI: For the primary efficacy
endpoi nt, since it was specified that |ast
observation carried forward woul d be inpl enent ed,
the i nproved score--

DR TEERLINK: So, if you died at 6
nmont hs- -

DR SABOLI NSKI: Negative 3 for death--

file:///Z|/Storage/0616 CARD.TXT (166 of 403) [6/29/2005 3:47:04 PM]



file:///Z|/Storage/0616CARD.TXT

167

DR TEERLINK: Negative 3 for death and
t hen- -

DR SABCLI NSKI: Then whatever the
categorized version. |If you said it was 10 points
then, you know, | am not sure whether that was the
+2 break point.

DR TEERLINK: The +2 break point.

DR. SABOLINSKI: So, it would be +2. So,
it would be -1 and then one would have to know
whet her or not one was hospitalized or not.

DR. SACKNER-BERNSTEIN. | need to just
followup on the primary endpoi nt anal ysis because
once again | am confused by what | am hearing and
what | amreading. In the NitroMed briefing
docunent it points out that if a post baseline
quality of life assessnent was not avail able the
pati ent was assignhed a worst score of -2. Yet, |
think fromthe |last question | asked there were
sone 81 patients, or sonething along those I|ines,
who were assigned a rank of zero if they had a
basel i ne but they had nothing el se after that.

That is what | thought was said.
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DR SABOLINSKI: No, for the conponent
those 81 patients who had mi ssing data were
assigned a negative 2

DR SACKNER- BERNSTEIN: Good. The second
part of that is that the FDA docunent, page 26,
5.1.10 says post hoc changes, after the term nation
of the study the sponsor requested the addition of
anal yses, terned sensitivity anal yses, in which
m ssing data were to be handled differently than
originally planned. This is what | was getting at
before when I was trying to understand whet her
there was a change in the statistical plan for the
primary endpoint. M inpression fromthese
docunents is that anyone who didn't nmake it to the
6-nonth visit to have a quality of life assessnent
performed should have had a -2 included in their
score in the primary analysis in the
intent-to-treat population. | need to be reassured
that that is a ms-inpression. Wth it is or
isn't, | still would like to see the results with
those patients who didn't have a 6-nmonth score

given a -2.
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DR SABCLINSKI: First, it is a
m s-inpression that the statistical plan and the
prespecified primary efficacy endpoint did not
change. What was done post hoc was the definition
of sensitivity analyses, and these anal yses i nputed
scored in various ways. The three anal yses were
shown. Each of themis statistically significant.
The first is with no heart failure hospitalization
i mputation. The second is with last known quality
of life carried forward. And, the last is the
anal ysi s done on only those patients that would
have had the opportunity to have conpleted 3
mont hs, that is, when the study was stopped. This
was | ooked at as bei ng perhaps the purest
popul ati on and the one that would have had all the
data that was intended when the protocol was
witten. But these are sensitivity anal yses only
and were intended to show the consistency of
results when conpared to the prespecified primary
endpoint in the study. The primary endpoint in the
study did not change; was prespecified and was the

basis for the analysis that Dr. Yancy showed as his
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first data slide

DR NISSEN. Al right, are there any nore
committee questions? Jonathan?

DR SACKNER- BERNSTEIN: Do we want to talk
about sone of the safety data now or do you want to
get through the particulars and discuss that |ater?

DR. NI SSEN. Maybe we can do that |ater
Let's see if we can't get through the fina
presentation. W are obviously running a little
sl ower than had been originally anticipated but
that never surprises ne. So, let's hear the
conclusions. | think we are going to have Dr.
Packer, who has spent a lot of time with this
committee over the years. MIlton, tell us what you
t hi nk.

Concl usions: From V-HeFT | to A-HeFT

DR PACKER Thank you very nuch, Steve.

I would like to briefly highlight the key Iines of
evi dence supporting the approval of BiD | for the
treatnent of heart failure and provide an
opportunity to answer any questions about the

trials and the specific drug. | want to
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specifically focus on the issue of strength of
evidence that Dr. H att and Dr. Flenm ng addressed

The evi dence supporting the approval of
BiDil is derived, as you have heard, fromthree
mul ticenter, controlled clinical trials that have
eval uated the effects of isosorbide dinitrate and
hydral azine in chronic heart failure. The two
V-HeFT trials enrolled patients who had primarily
mld to noderate heart failure, who were treated
only with digitalis and diuretics. 1In contrast,
the A-HeFT trial enrolled patients who had
primarily noderate to severe heart failure, who
were treated with ACE inhibitors, beta-blockers,
al dosterone antagonists in addition to digitalis
and diuretics. Wrmen were only enrolled in the
A-HeFT trial and white patients were only enrolled
in the V-HeFT trials.

I want to note that these trials do not
contribute equally to the assessnent of the
efficacy and safety of BiDil for the treatnent of
heart failure. As enphasized in the briefing

docunent and throughout today's presentation, the
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key trial here is the A-HeFT study which was the
only one in the three trials carried out according
to currently accepted standards for protoco
devel opnment, hypothesis testing and data
collection. The V-HeFT trials, however, played a
key role in generating hypotheses that were tested
in the A-HeFT trial, but they also provide an
opportunity to confirmthe findings in the A HeFT
trial.

So, let's rem nd oursel ves what the
prespecified prinmary endpoint in A-HeFT was, as was
described in the original protocol, agreed upon
with the FDA before the start of study, was a
clinical conmposite score with three conponents:
death due to any cause, hospitalization for heart
failure and quality of life.

Now, you have already seen that BiD | was
superior to placebo on this prespecified primry
endpoi nt according to the prespecified primary
anal ysis, and this superiority is a key elenent in
supporting the approval of BibDil for the treatnent

of heart failure in black patients.
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Now, as the FDA and as this conmittee has
enphasi zed on numerous occasi ons, whenever you have
a conposite endpoint it is inmportant to nake sure
that each conponent contributes inportantly to the
success of the endpoint. You have already seen
fromDr. Yancy's presentation the effect of BiDil
on death, on the left; on hospitalization for heart
failure, in the mddle; and quality of life of
life. And each of these contributed inportantly
and separately to the primary endpoint's success. It is
important to notice that the origina
protocol also specified that the effect of BiD|l on
each of these three conponents was to be anal yzed
i ndividually, and the protocol gave weight to these
i ndi vi dual anal yses by designating themas the
| eadi ng secondary endpoints in the trial. The
i ndi vi dual anal yses of each conponent not only
allow us to confirmthe i ndependent contribution of
each conmponent to the success of the A-HeFT trial,
but they also allow us to | ook for confirmation of
simlar benefits in the black patients enrolled in

the V-HeFT trials.
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Let's first look at nortality. 1In the
bl ack patients enrolled in A-HeFT BiDil reduced the
risk of death by 43 percent. You can see the p
val ue of 0.012. You will see, just out of
interest, that the curves began to diverge perhaps
at around 6 nonths in this study.

This finding is strikingly simlar to the
effects of isosorbide dinitrate and hydral azine in
the V-HeFT trial which reduced the risk of death in
bl ack patients by 47 percent. The p is 0.04.

Agai n, the curves began to diverge at about 6
months. Cbviously, in this study this was the
hypot hesi s generating observation confirned in
A-HeFT but, in fact, when we take A-HeFT and we
| ook for confirmation the subgroup analysis in
V- HeFT does provide for consistency across the
trials.

The sane principle applies to
hospitalization. In the black patients enrolled in
the A-HeFT trial BiD| reduced the risk of a heart
failure hospitalization by 39 percent--very small p

value. This is in spite of the problem and issue
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of conpeting risk with nortality. You will see
that the curves separate early and nmaintain their
separation. Remenber, the follow up period here is
18 nont hs.

This finding is concordant with the
findings on hospitalization in the V-HeFT trials.
Renenber, the issue of hospitalization in
V- HeFT- - non- adj udi cated, nor recorded at the tine
of event. But despite these inportant limtations,
you still can construct tinme-to-event anal yses.
They are far nore inprecise for V-HeFT than they
are for A-HeFT. If you look specifically at the
first 18 nonths, you can see that treatnent in
these two trials with isosorbide dinitrate and
hydral azi ne in black patients was associated with a
| ower risk of heart failure hospitalizations when
conpared with placebo in V-HeFT I, and when
compared with enalapril in V-HeFT Il. Renmenber
that enal april has been shown to reduce the risk of
a heart failure hospitalization when conpared with
pl acebo.

Finally, let's look at quality of life.
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The comm ttee has already gone through this to a
substantial degree. The prespecified tine point
for analysis here was 6 nonths but all other tinme
poi nts were prespecified as secondary anal yses in
the trial. There is consistency across the effect
and that is true in the first 3-6 nonths, which is
the conventional tine period for |ooking at quality
of life in heart failure trials. But it is also
true later in the trial when the issue of conpeting
risk of nortality becones an issue, and because
there are higher risk patients in the BiDi|l group
because of their lower risk of death, the anal yses
towards the end of the trial are actually biased
against BiDil. |In spite of that, the separation
between Bi Dil and pl acebo i s maintai ned.

It is interesting--Jay would be able to
conment on this--there aren't too many trials in
the history of heart failure where we have seen
this kind of consistency in ternms of benefit of
quality of life across all tinme points across the
prespeci fied duration of the study.

These findings on quality of life in
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A-HeFT are concordant with those in V-HeFT Il. Let
me enphasi ze that the reason | picked V-HeFT Il is
that it is the only one of the V-HeFT trials that
actual |y assessed quality of life. Quality of life
wasn't assessed in V-HeFT I. In the black patients
enrolled in V-HeFT Il the combination of isosorbide
dinitrate and hydral azine had effects on quality of
life that were at |east as favorable as those
produced by enalapril. Remenber, |ower scores are
better quality of Iife. You can see that
i sosorbide dinitrate/ hydral azine group in yellow
and the ACE inhibitor enalapril group in orange.
Renmenber, this is a conparison versus an active
control which has favorable effects on quality of
life.

Thus, if one looks at the totality of
avail abl e data, there is really very good
concordance within and across the controlled
clinical trials with BiDil. These trials enrolled
bl ack patients with mild to noderate heart failure,
treated with digitalis and diuretics, as well as

bl ack patients with noderate to severe heart
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failure, who were also treated with ACE inhibitors
bet a- bl ockers and al dost erone antagoni sts. The
concordance of the benefits across three clinically
rel evant endpoints, all prespecified as the
conmponents of the primary endpoint in A-HeFT, would
support the proposed indication which states: BiDil
is indicated for the treatment of heart failure as
an adjunct to standard therapy in black patients to
i mprove survival, prolong tine to hospitalization
for heart failure, and inprove quality of life.

I will be happy to take any questions.

Questions fromthe Commttee

DR NI SSEN. Questions for Dr. Packer?
think we will also try in the tine we have before
lunch to address any additional questions related
to Dr. Yancy's presentation. | think Jonathan, you
had sonme questions about AEs. So, questions for
Dr. Packer?

DR H ATT: Thanks. | really appreciate
the overview. Two questions, one is on the
strength of evidence. W are left with a p value

around 0.1, not 0.00125. One wonders, had the DSMB
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not stopped the study, whether group separation
m ght have continued to broaden. Certainly, we
respect that decision and understand the clinically
notivated reasons to do that. So, you m ght just
conment on the strength of that p val ue.

My second question, which we haven't
really tal ked about and | would |ike your
i npression about this, is when you | ook at
combi nation products usually you have an A and a B
and each has to beat placebo, and then A plus B has
to be better than A or B. W don't have that here.
VWhat are your thoughts about that? It is a fixed
dose combination. W are kind of stuck with not a
| ot of dose-ranging information here, another sort
of mssing piece that | |look for in drug approval
So, those are ny two big questions.

DR PACKER Let me take the first
question. If you look only at the primary anal ysis
of the primary prespecified endpoint, | agree with
you. We are |looking at the strength of evidence
around 0.01. You have to feel better about it than

just 0.01 because you have now all three conmponents
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contributing. Each of those conponents actually
reaches statistical significance in its own right
in spite of the fact that two of the conponents are
bi ased because of the conpeting risk of nortality.
And, you |l ook then at V-HeFT. Renenber, V-HeFT
and V-HeFT Il were hypothesis generating for
nmortality but you have not only nortality data in
that study which is nmeaningful. But you have
hospitalization data; it has sone issues. You have
quality of life data.

So, you can not only |l ook at the primary
component, 0.01, you can |l ook at the consistency of
its components. You can | ook at the consistency of
those conponents within A-HeFT over tinme. It is
durable. Then you | ook at the consistency of each
of those conponents agai nst V-HeFT and you have
consi stency. There you get up to a strength of
evi dence which is the conventional standard of two
trials. It is not a mathematical way of getting
there; it is an intuitive way of getting there.

DR. H ATT: The second question was the

different conponents. W are stuck with fixed
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doses. W don't know really what drove these
results. Your inpression about the weakness
i nherent .

DR PACKER. The real problemis that we
just don't have a whole lot of evidence saying that
i sosorbide dinitrate al one or hydral azine alone is
effective in the treatnent of heart failure. The
trials summarized in the briefing docunent are not
awful trials but they never have shown the
bet ween-group difference in favor of either drug
used as nonotherapy. So, there is no way that
anybody can say that either of these drugs works as
nonot her apy.

Now, the trial here used a fixed dose
combi nation. The only thing that can be said is
what you see is the result of use of the fixed dose
conmbination. It is inpossible to tease out what
the contribution mght be of each conponent.

DR HI ATT: Bob, other drug devel opnent
programs require this. Wy is that not an issue
her e?

DR. TEMPLE: Good question. There is
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actually a regul ation called 300.50 that says that
two drugs may be conbined in a fixed conbi nation
when each makes a contribution to the clained
effect. It doesn't say how you have to denpnstrate
that but, as you know from your question, the usua
way you do that is to conpare AABwith A and B and
be better than either

We have grappled with this over the years
and considered the kind of data that m ght go into
a conclusion that the conmbination is better than
the conponents. You have heard fromMIton and
fromthe presentation that there are sonme arguments
for explaining why neither one al one would do the
job but that is not like having a trial showing it.

We have been confronted with the potenti al
for this in the past and, in the formof an old
meno from 20 years ago that Marian Finkel wote,
and based on some thinking now, we also worried
about the situation where you have data that would
make it unconfortable, to say the |l east, to explore
whi ch of the two conponents maekes this

contribution. In other words, if you wanted to
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concl ude now that they have nmade a m stake by doing
the conbinati on and you wanted to find out which
one contributes, you would have to do a trial to
show t hat peopl e on one of those drugs die. There
m ght be circunmstances in which you did that if one
of the drugs was very toxic, or something like
that, but one of the things that you all have to
help us grapple with is whether you really want to
tell people that they have to do a study in which
you wi Il discover which of the two conponents saves
your life by showi ng that people who don't get that
component die nore frequently or do very badly nore
frequently.

But we have said that sone judgnent
applies to this in the past. W are actually
rewor ki ng our conbination policy rule, and we stil
think that you have to be reasonabl e on some of
these things if you have an inportant endpoint.
This wouldn't apply to minor synptonatic benefit,
but if it is a najor endpoint you have to ask
whet her you can still do the study in question

DR. NISSEN. | wanted to ask you, you
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know, we tal ked about the sort of evidence question
and the p value, and maybe Tomis going to coment
on this as well, but there is obviously an
adjustnent for the interimanalyses. You know, in
terms of howthat is done in this trial, how was
that done? | need to understand that a little bit
better. Can anybody explain that to nme?

DR D AGOSTING Ral ph D Agostino, Wake
Forest University. | performed the interim
anal ysis that provided the sanple size cal culation
Are you asking a question about that or the
ultimate, final p values?

DR NI SSEN. Yes, the adjustnent for the
interimlooks.

DR. D AGOSTING Tad can probably speak
better to that.

DR. ARCHAMBAULT: W adopted an
O Brien-Fl em ng boundary with two interimlooks and
a final. So, the total number of |ooks was
scheduled to be three. They were scheduled to be
at 25 percent, 50 percent of the original patient

accrual which would be 300 patients at six nonths,
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and then a final look. Wth the sanple size
re-estimation that was done at the second
one--well, first of all, the original p value for
the third |l ook was to be 0.48 using the
O Brien-Fl emi ng boundary. So, the overal
probability or type-one error would be bounded
above by 0.05. So, the last | ook was to be done at
0. 48.

By doing the sanple size re-estimation we
could keep the sane nom nal p value but there was
an adjustnent to be nmade to the statistic according
to the Cui, Hung and Wang nethod, and that is what
we did.

DR. NI SSEN. So, the adjusted p value is
not 0.01.

DR HI ATT: No, it is not. |In fact, if
you | ook on page 32 of our docunent, there are
three p values. There is unadjusted, 0.011;
sponsor's adjusted, 0.016; FDA' s adjusted, 0.021

DR NI SSEN: Yes. | kind of knew that but
I wanted to make sure we kind of got that out on

the table, that the strength of evidence is not
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i mportant but we do these things for a reason and
wanted to make sure we all understood that. So,
the final adjusted p value is 0.021

DR. ARCHAMBAULT: Well, there is some open
di scussion relative to that. W feel that 0.016
that we provided is appropriate. Dr. Hung feels
that 0.021 is appropriate. And a third nmethod of
calculating the statistic, which includes all of
the interimanalysis to patient data in the first
portion of the statistic, is the one that provides
the 0.011.

DR. NI SSEN. Tom Fl emi ng, what is the
right method for doing this?

DR. FLEM NG Well, there is alot nore to
say. W will discuss it when we get to the issues
later on. But | don't accept any of those three.

[ Laught er]

DR. NI SSEN. Having worked with you for
five years, | kind of knewthat. | want to be
enlightened. | nmean, we have to do due diligence

here so I amlooking for help here. Bob?
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DR TEMPLE: | just want to nention one
other regulatory issue that has been touched on
As you know, we agreed at a nmeeting with the
conpany that a study entirely in a black popul ation
woul d be okay. It is worth considering that whole
issue and then | will tell you why we m ght have
t hought that.

There is trenmendous interest in
i ndi vi dual i zation of therapy now and whenever you
try to identify the population in which a drug is
going to be effective there is always the question
of how much information you need about what you
m ght call off population, the group you are not
going to study. It is hard to know what i s enough
If a drug works Iess well in that popul ation,
provi di ng convincing evidence that it doesn't work
requires a massive study. So, how nuch do you
need? | introduce that to say that we have not
wor ked that out.

There are other exanples. Lotronex was
approved for irritable bowel syndrone in wonen and

there was sone evidence that it didn't work very
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well innmen. But | think if you asked a | ot of
gastroenterol ogi sts, they would say hm |'mnot so
sure it doesn't work in men. So, that is an
ongoi ng debate.

Mlton didn't enphasize at all the results
of the V-HeFT | and Il in the non-black popul ation
and, you know, that may be a point of nassive
sensitivity and everybody wants to stay away from
it. But one of the features of the V-HeFT | and |
is that in both of those studies the white subset
of the popul ation, or the self-declared wite
subset of the population is |arger than the bl ack
popul ation and it certainly doesn't look |ike there
is much going on. That is what we thought and that
is why we agreed that it was reasonable to study
primarily the black population. But that is a
poi nt that ought to be at |east somewhat discussed.

We don't have a firmpolicy yet, | don't
think, on what do you do if soneone just sets out
and says okay, I'mgoing to work this up in this
popul ation and | don't really care about the other

popul ati ons because | want to do this. W have
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never said that is out of the question but it nakes
you unconfortable. Obviously, you want benefits to
go to all people. So, it is very clear we expect
at | east some kind of evidence in the other
popul ati on and one of the questions here is how
persuasive is that, and | don't want to hide it, we
obvi ously thought it was at |east convincing enough
so that we would accept a trial in the black
popul ation. | just want to put that on the table.
Mlton didn't really address it when he sunmari zed
V-HeFT | and Il and perhaps it ought to be
summari zed

DR NI SSEN: Bob, we have sat around this
tabl e and conpl ai ned nmany tinmes about getting
trials where we don't have enough wonen and we
don't have enough minorities to come to sone
conclusions, and | think that one of the prices
that you have to pay for getting that information
is to accept that this kind of exploration is
desirabl e, that having nore information about
groups that are going to respond, particularly when

they are groups that are under-represented in a | ot
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of clinical trials, is a public policy advantage in
havi ng that information.

So, we will discuss this and | will opine
about this in the afternoon about whether you give
points for the fact that you have done a study in a
group that we need nore information about; that
suffers a lot of burdens fromthis disease. | wll
of fer ny own personal opinion about that, but |
think it is relevant, as a society, that we talk
about these issues, and probably this panel is a
good thing, that we actually think that through and
talk out loud about it with a lot of people in
attendance. So, | will have nore to say about that
| ater.

DR. SACKNER- BERNSTEIN: In the V-HeFT I
and V-HeFT Il studies were there any Asians or
H spani cs enrol |l ed?

DR. PACKER: There were very few | think.

DR ARCHAMBAULT: Excuse nme, we did post
hoc sub-1ooks at it. For race in both of them
both V-HeFT | and V-HeFT II, the classifications

were bl ack, white and other. "Oher" was not
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specified but | think in one of the trials it was 9
patients and in one of the others it was a very
smal | nunber, perhaps 10-12

DR SACKNER- BERNSTEIN: | just wonder
where those ethnic groups would have been fit in if
they woul d have participated in the trial. There
were very snall nunbers according to the nunbers
have seen and that may be relevant to try to
identify howto apply that data as we try to
integrate that.

| amalso curious a little bit about AEs.
Maybe this should go to Clyde. | note that there
are sone adverse experiences reported--1 amtalking
in general, not necessarily the serious AEs--that
are reported across the different trials with
hydral azi ne nitrates at sonewhat different
frequencies. | |ook at headache and di zzi ness and
there is not that nuch of a difference between the
side effects in African Americans in the V-HeFT
studi es versus A-HeFT. For exanple, headache was
in 72 percent in V-HeFT studies; in A-HeFT it was

49.5 percent. Both of those were a little higher
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than in the placebo. Dizziness, 67 percent; in
A-HeFT it was only 32 percent.

That may go to differences in the
popul ati ons and the assessnent, etc. | think it is
interesting that when you have a group of patients
in A-HeFT who were treated with other drugs that
tend to | ower bl ood pressure, even though the
exposure to the study drug is shorter because the
followup is shorter, dizziness is | ess frequent.

I am finding that sonewhat surprising.

Then, what really struck me in a drug that
is known to produce a lupus-like syndrome in a
smal | proportion of patients as you | ook at sone of
the things that nay be reflections of |upus, for
exanple arthral gia--now, | can't say that
arthralgia is lupus and | would not want to have
anybody infer fromthis question that | think that
way but that is the closest AE that | can find on
the list to that syndronme, and in the V-HeFT
studi es the African Anericans on hydral azi ne and
nitrates had arthral gi a--65 percent of the patients

had arthralgias and in A-HeFT 1.5 percent had
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The reason that stands out in ny nind so
much is that here we have a drug where the FDA
approved product insert for its hypertensive
i ndi cations suggests pretty strongly that there
shoul d be bl ood tests | ooking for the serol ogic
evi dence of a lupus-like syndronme. There were no
such bl ood draws done in A-HeFT. | think it is
very interesting that there is |lack of evidence for
a concern in this population in this disease state
with this drug, l|argely because it wasn't | ooked
for.

I also would point out that the literature
gives ne the inpression that if a |upus-1like
syndrone was going to develop with hydral azine it
tends to develop after six nonths; tends to be dose
related; and there is at |east one report, without
terrific data but the best | could find, that wonen
could be up to four tines at higher risk for the
syndr one.

So, | would like to be reassured that in a

study that was stopped early, certainly with great
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basis for doing so, it is the right thing for us to
do to be satisfied with no information about
whet her this drug conbination that coul d pose the
risk mght actually be exposing people to risk

DR. PACKER: Jonathan, let me take part of
that question and then | will hand the rest of it
over to Clyde. There are two real big differences
between the AE data in A-HeFT and the AE data in
V-HeFT. One big difference is the duration of
followup. The duration of followup in V-HeFT is
meani ngful Iy | onger than in A-HeFT, and that
accounts | think alnost entirely for the greater
frequency of reports in V-HeFT than in A-HeFT.
Peopl e could report anything for up to five years,
whereas in A-HeFT they could report only up to 18
nont hs.

Second, if you renenber, in A-HeFT AEs
were recorded according to what mght be called
current policy. They are all spontaneous reports,
patients to investigators. In V-HeFT there was a
checklist of AEs that the investigator filled out,

which nakes it sonetines a little bit hard to
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conpare adverse effects across the two. O course,
there is this big category of AEs in V-HeFT called
"other" which we have very little further detai
on.

Lupus, however, was a big focus of safety
in V-HeFT. They really drilled down on it.
Renmenber, V-HeFT had a greater capacity to | ook at
it because of duration. You could argue they had
| ess capacity because they elimnated wonen and
worren are four tinmes nore frequent, but they really
tried everything they could to see if there was a
hydr al azi ne-associ ated | upus syndrome in V-HeFT.
And the sumary of all of their work and
deliberations is in the briefing docunent and there
really isn't much there

DR YANCY: Jonathan, let ne add two nore
observations. The first is that, as you point out,
the risk of |upus drug-induced from hydral azine is,
in fact, dose dependent and doses achieved in
A-HeFT were significantly less. In fact, the
maxi mum t arget dose was 225 of hydral azi ne and the

dose achieved was less than that. Secondly, in
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terns of reported cases of lupus in a trial, it was
incredibly small, in the single digit range.

DR. SABOLINSKI: | would like to just cal

up a slide, please. On the left you see the
adverse events for V-HeFT | and V-HeFT Il in bl ack
patients. The third row shows arthral gias. W see
that the I/H group had 65 and pl acebo had 61 and
enal april had 72. So, what | wanted to point out
is that arthralgias were basically conparable in
the isosorbide dinitrate/hydral azine group and the
pl acebo group for both those trials.

DR. H ATT: Let ne foll owup on what
Jonat han was saying. | think this is actually
really an excellent point. First of all, wthout
dose ranging, we know you are at a relatively
decent dose. M recollection is that 200 ng of
hydral azine is kind sort of bordering on the unsafe
zone and 400 is out there.

Secondl y, you don't have the power to pick
up these kind of rare events, and we have been
burned before in this very area. So, this would

speak | think--maybe this afternoon in talking
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about postnmarketing surveillance and net hods--t hat
may be if a nore rigorous nethod had been applied
to pick up what is potentially a significant risk
in this population--1 amnot reassured by the
absence of data. There is one case report in your
safety section that tal ks about a patient who night
have had it but that doesn't reassure ne at al
because you just don't have the power, and the
confidence interval around that is huge. So, we
are not excl udi ng anyt hi ng today.

DR. PACKER: | don't disagree. | should
menti on, of course, that concern about rare events
and the wide confidence intervals around that is
really a big concern when you are considering the
approval of a drug based on a surrogate. But here
you are considering a drug based on reduction in
adverse outcones, many of which are far nore
frequent than the adverse outconme that you are
specifically concerned about.

DR H ATT: | appreciate that fully.
These are not synptomatic therapies. | totally

appreciate that. But | think that relative to
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ot her kinds of recent discussions, there should be
the consideration of a nore formal nechanismto
pick up the signal. W are not going to have, you
know, controlled data to do that going forward

DR. SACKNER-BERNSTEIN: In terms of the
comrents, | realize that the issue | amraising has
| ots of caveats but | don't think the followup is
purely what accounts for differences in arthralgia.
It may just be the way people are reporting it but
there is sone inbalance in A-HeFT with arthral gi as.
It is about a four tines higher rate, even though
the nunbers are very small, 1.5 versus 0.4 percent
in A-HeFT. So, yes, arthralgias seemto be simlar
over time in the bigger study with | onger
foll owup, but the followup difference is 379 days
versus 812 days. So, while it is twice the
followup, | think it still falls into the category
of concern that this is a risk that could increase
over time. That is what the literature says,
al t hough even the figure of 200, which | have seen
witten, is one that seens to be based on soneone's

experience rather than actual data.
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Wil e the nmean val ue was 169 ngy bel ow t he
threshol d, now we are tal ki ng about an issue where
potentially wonmen woul d be taking the drug and,
fromthe point of view of the risk that m ght be
hi gher, fromthe point of viewthat their size in
general tends to be smaller and, therefore, a toxic
effect may be a higher risk, | realize that these
kinds of rare things are not going to be the focus
of devel opment but there are serologic markers that
are linked exquisitely closely to identifying a
hi gh risk population. And those serum narkers
weren't even | ooked at.

DR PACKER. Two points. | want to
enphasi ze that the biggest driving force for the
difference in frequency of arthralgias in V-HeFT
was actually not the duration of the trial, 60
percent versus the snmall nunber here. It is
because in V-HeFT there was a checklist and
patients were actually asked about each of those
AEs at each visit and that is a materially
different kind of procedure than asking patients to

spont aneousl y report AEs.
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The 60-odd percent of evoked arthral gias
probably speaks to the fact that a | ot of people
have nuscul oskel etal pains every day and woul dn't
necessarily report themas an AE unl ess soneone
says are you having it. So, it is a difference in
terns of how the data were coll ect ed.

These are the actual specific data in
A-HeFT. Let ne enphasize that 40 patients in
A- HeFT were wonen so, you know, there is a
meani ngf ul proportion of wonen here. These are al
of the arthritis-related AEs in the safety
popul ation. | amnot going to go through this.

You can look at this and see if this raises a
signal of provides reassurance.

DR. H ATT: Well, arthral gias are conmon
and this is not unlike the statin-induced nmyopat hy
di scussions. You know, there is a |ot of
disconfort out there in patients taking statins and
there is very, very little docunented rhabdom So,
once again, | don't think we can answer this
question today. W just can't. As Jonathan has

poi nted out, there is no biomarker evidence of what
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is going on. But | do think the commttee shoul d
consi der going forward on how to address these
relatively rare but clearly drug-induced safety
concerns. | don't think we can resolve that with
the current data sets so we have to have sone plan
or discussion about how to go forward.

DR. NISSEN. Duly noted. It is now about
12: 05 or 12:10. W are due for a lunch break. |If
people want to continue for a little bit |onger, we
can certainly do that and shorten our |unch break
| amtrying to keep us on a tinme course today.
Certainly, if the conmttee has questions they want
answered right now we can do that. But ny
inclination is to break for lunch. W want to be
back here at one o' clock sharp because we wll
undoubtedly have a very lively open public hearing.
I amlooking at the list of participants. So, | am
going to start us at one o' clock exactly so if you
want to hear what people have to say, you ought to
be back here.

[ Luncheon recess. ]
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AFTERNOON PROCEEDI NGS
Open Public Hearing

DR. NI SSEN: W are going to get started.
We are actually a little bit late. | said | was
going to start at one o'clock pronmptly and | broke
my prom se by being about three minutes late. W
are about to enter the open public hearing portion
of this discussion and | have a statenent to read
fromthe FDA:

Both the Food and Drug Admi nistration and
the public believe in a transparent process for
i nformati on gathering and deci si on-maki ng. To
ensure such transparency at the open public hearing
session of the advisory conmittee neeting, FDA
believes it is inmportant to understand the context
of an individual's presentation

For this reason, the FDA encourages you,
the open public hearing speaker, at the begi nning
of your witten or oral statement to advise the
conmmittee of any financial relationship that you
have wi th the sponsor, its products and, if known,

its direct conpetitors. For exanple, this
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financial information may include the sponsor's
paynment for your travel, |odging or other expenses
in connection with your attendance at this meeting.
Li kewi se, FDA encourages you, at the begi nning of
your statenent, to advise the conmittee if you do
not have any such financial relationships. If you
choose not to address this issue of financial
rel ati onshi ps at the begi nning of your statenent,
it will not preclude you from speaking.

First up, we have Congresswonan, the Hon
Donna Christensen, who is Chair of the
Congressi onal Bl ack Caucus, who has requested time.
If you would step up to the mcrophone, we would be
pl eased to hear fromyou

DR. CHRI STENSEN: Good afternoon, nenbers
of the conmttee. | amhere before you this
afternoon as Chair of the Health Braintrust of the
Congr essi onal Caucus, and | want to say to you that
today, |adies and gentlenen, you have before you an
unpr ecedent ed opportunity to significantly reduce
one of the major health disparities in the African

Ameri can conmunity and, in doing so, to begin a

file:///Z|/Storage/0616 CARD. TXT (203 of 403) [6/29/2005 3:47:05 PM]



file:///Z|/Storage/0616CARD.TXT

204
process that will bring some degree of equity and
justice to the American healthcare system

Every day nore than 200 African Americans
die frompremature causes. The | eading causes of
those deaths is heart disease which we suffer nore
di sproportionately fromthan any other racial or
ethnic group. Heart failure anobng African
Americans is expected to increase from 725,000 to
900, 000 in the next five years, and 50 percent of
those patients survive less than five years after
di agnosi s.

St udi es have suggested that deficiencies
innitric oxide play a role in congestive heart
failure in African Americans, and the nedication
that we are discussing today, BiDil, w dens bl ood
vessel s by increasing nitric oxide. Through the
A-HeFT clinical trial with its 1100 African
Ameri can men and wonen participants, it was found
that the drug showed a renarkabl e 43 percent
reduction in nortality, a 33 percent reduction in
hospitalizations fromheart failure, and an overal

i mprovenent in their quality of life.
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It is inportant to note that the drugs
which are included in BiDil are not new nedici nes.
They have been standard treatment for heart disease
and hypertension for decades. It is the specific
conbi nation of these drugs, known as BiDil, when
used with other medici nes which have proven by
thensel ves ineffective in reducing nortality or
inmproving quality of life, it is that conbination
that is before the panel today. So, | think we can
assune that it is not the safety of the nedication
which is in question. |In fact, the Anerican Heart
Associ ation lauded BiDil as one of the top ten
advances of 2004.

Nei t her woul d our concern be the A-HeFT
itself because | think it could be considered a
nodel trial for its nethodol ogy and the fact that,
unl i ke sone recent cases of nedication already
approved, the trial was stopped after 18 months
because of higher nortality in the placebo group

So, let me focus the rest of nmy remarks on
the i ssue of the approval of the indication, the

approval of BiD | for the treatnent of congestive
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heart failure in patients of one race, African
Anericans. Wen | spoke to the principa
investigators last year | applauded them and the
Associ ation of Black Cardiol ogists and NitroMed for
being willing to take what everyone knew woul d be a
controversial step.

I didn't say this then but | also fee
that to ignore the positive results in the few
African Americans who were in the initial study
woul d have been negligent. Today, because they
took that risk having confidence in their product
and ensuring that every care was taken to protect
the interests of the cohorts, we are here asking
for your approval for a drug that will save
countless lives of African Americans, a drug we
woul d not have had if they had ignored those
findi ngs.

So, why are we hesitating? This drug
woul d not likely be approved for the |arger
popul ati on because it did not prove efficacious in
whites who nade up the vast majority of the first

trial. Further, approving it for blacks today does
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not prohibit further studies from being done in
other groups. Neither does it pass any negative
stigma on African Anericans because it would be
indicted specifically for us. W have been | ong
stigmati zed by any nunber of false assunptions and
superficial traits where stigmatization is
per petuated even today and works to our
di sadvant age, denial of our rights and even death
beginning, with the sinple color of our skin.

Woul d you deny a life nowto us rather than do what
the evi dence shows can and shoul d be done?

I have read some of the opponents' papers
and | think many of the points of concern they
raise are legitimate and offer sone protections for
future drug investigations and trials. W know
that all of us, no matter what the col or of our
skin or race or ethnic origin, are 99 percent the
same genetically. Approving BiDil as a drug for
African Americans doesn't change that. Nowhere
have | read in the study or subsequently heard that
the choice of cohorts in the A-HeFT trial was based

on genetics or any specific alleles. The
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identification as black was sel f-described and that
term as we all agree, connotes not just |ess than
one percent difference but it appears to override
the far nore genetic differences that exist anobng
African Anericans and bl ack and sel f-described
woul d al so include all of the "social" forces and
bi ol ogi ¢ feedback | oops that Dr. Troy Duster
adnoni shes us to understand.

The position at the CBC on the approval of
BiDil is clear and unequivocal. It should be
approved and indicted for use in African Anmericans.
We are only cognizant of the nany social, politica
and economi ¢ variance which define being an African
Anerican in the United States today. Addressing
these in elimnating the disparities that exist in
al | aspects of our lives is our highest priority
until those gaps are closed. Their continued
exi stence despite our best efforts nust not be used
to deny treatnent to those for whomtreatnent has
been deni ed and deferred for 400 years. Today this
panel is being asked to reverse that history.

Knowi ng t hat di seases are expressed
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differently in different racial and ethnic groups,
the challenge is not to avoid research but to act
appropriately when this research is conducted and
reported, and to commt to the continuous education
of physicians and patients so that these drugs can
be appropriately used. It is also critical that we
continue the kind of research that was inherent in
the pronise of the decoding of the hunan genone
wher eby we nove cl oser and cl oser to identifying
targeted treatnments and nore preci se neasures than
race for determining the effectiveness of a
treat ment.

Finally, it is our hope that the
experience of A-HeFT and BiDil will encourage w der
inclusion of mnority patients and women in
clinical trials, a position that the CBC has | ong
encouraged and advocated. The results of A-HeFT
could not be clearer in denonstrating that BiDil
can save thousands of |ives and reduce untold
suffering for African American heart failure
patients and their famlies.

I commend the FDA for encouraging the
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i nclusion of people of color in clinical trials.
We encourage the FDA to do nore. W also appl aud
their role in helping to design the A-HeFT trial to
assess the safety and effectiveness of BiDl|l to
treat heart failure in African Arerican patients.
I ask that you consider our perspective, the
perspective of African Anerican elected officials,
in your review and decision on BibDil. Thank you

DR. NI SSEN: Thank you very nuch.

DR CHRI STENSEN. And thank you for
allowing me to conme out of turn so that | can keep
up with my schedule. Thank you very mnuch.

DR NISSEN. Al right. W are going to
move right along. Each of the speakers, by the
way, has five mnutes and | would like to ask you
to stay within the five-mnute allotted tine. CQur
next speaker is Dr. Gary Puckrein, who is with the
Nati onal Mnority Health Foundati on

DR PUCKREIN. Cood afternoon. First of
all a disclosure, the National Mnority Health
Foundati on has received an unrestricted educationa

grant to undertake epidem ol ogi cal research on
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chronic heart failure patients from N troMed.

The efficacy of BiDi|l has been researched
over two decades, beginning with the Veterans
Affairs vasodilator heart failure trials which were
conducted in the Veterans Admi nistration hospitals
from 1980 through 1999, culmnating with the
African American heart trial which ended in 2004.

As evidenced by the A-HeFT results,
approval of BiDil will have an i medi ate and
positive inpact on the health and quality of life
of many patients with heart failure. Further, the
| essons | earned fromthe A-HeFT trial protocol wll
contribute to the experinental base required to
advance progress towards personalized nedicine and
i mprove the quality of healthcare for all
Ameri cans.

In supporting the approval of BiD| based
upon the A-HeFT trials, asserts no absolute or

inmplied correl ati on between social, race, genetic

type and the efficacy of BiDil. | support BiDil
because it will extend the life of many Anericans
with heart failure. | support it because it wll
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inmprove the quality of Iife of these patients.

| understand for the purposes of the
A-HeFT trial self-identified social race was used
to define African Anerican patient popul ation. And
analysis of the A-HeFT trial results denonstrates
that a subset of the patient popul ation responded
favorably to BiDil. It is my understandi ng that
the A-HeFT researchers do not assert that African
American heart failure patients will be the only
ones to benefit fromBiDi|, nor that the A-HeFT
denonstrates that BiDil will not be effective in
any ot her popul ati on groups that can be categorized
by social race.

The results of the trials cannot be read
to nean that it works only in African Anericans of
that it will not work in Caucasians or other racia
groups. Further, it is ny understanding that
A- HeFT al so denpnstrates that adverse clinica
effects were not presented in the patient
popul ation. Access to BiDil will reduce nortality
rates and inprove the quality of life for so many

Ameri cans, as well as |ower the personal and
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soci etal cost of heart failure. Conversely, |ack
of access to BiDil has the potential to create
unavoi dabl e human and physi cal resource demands on
the healthcare delivery system and, nost
inmportantly, to unnecessarily conpronise health
status for thousands of Anerican.

To attain this goal, BiD | nust be part of
the standard armanentarium of the treatnent
nmodal i ti es avail abl e to physicians who treat
patients with heart failure. W all recognize that
the race and ethnic categories that we are
currently using are not anthropol ogi cal, meaning
they are not scientifically based. Those
categories described the sociocultural construct of
our society. New science is conpelling us all to
del i neate nore precisely when and how t hese
constructs can be evoked. For the purposes of the
A-HeFT trial the conpromise is made to those
soci ocul tural constructs to identify a patient
popul ati on who will have benefit fromthis new
medi ci ne.

Sone geneticists and social scientists
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denounce the conbination as unscientific, but they
cannot offer an immedi ate alternative to identify
this population. hers suggest that we should
wait until we have better categories. Qur position
is that we cannot allow people not to have their
medi cations. It is inmportant that this new
nmedi cation be nade available to all

Wth that, | would like to offer ny
strongest endorsenent for BiDil. Thank you

DR NI SSEN. Thank you very nuch.

[ Appl ause]

Qur next speaker is Dr. Wiine Kong, who is
the CEO of the American Association of Black
Cardi ol ogi sts. Wi ne?

DR. KONG Thank you and good afternoon
The Associ ation of Black Cardi ol ogi sts co-sponsored
the trial and, as such, received funding for the
staff support that we lent to the study, and al so
recei ved funding for various projects that we have
been undertaki ng since the study was conpl et ed.

As was indicated, nmy name i s Wi ne Kong.

| have been the CEO of the Association of Bl ack
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Cardi ol ogi sts for the past 18 years. The ABC was
founded in 1974, dedicated to the preposition that
good health is the cornerstone of progress. The
ABC is firmy resolved to nake exenpl ary heal t hcare
accessible and affordable to all in need; dedicated
to lowering the higher rate of cardi ovascul ar
disease in mnority populations; and comitted to
advocacy and diversity. W are guided by high
ethics in all our transactions and strive for
excellence in our training and skills.

The ABC recogni zes the inportance of
partnerships in order to elimnate the
cardi ovascul ar healthcare disparities, nmade worse
by | ower soci oeconomi c status, access to and cost
and quality of healthcare, and significant
under-representation in clinical trials. The
ABC-Ni troMed partnership was initiated in 2000.
The decision to partner with NitroMed was a source
of much discussion at the ABC. However, after
exam ning the available data and determ ning the
potential benefits, we obtained consensus that we

shoul d nove forward with this partnership.
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We supported the study in the nane of
science. Qur nenbers felt that by direct tria
participation, including principal investigator and
subj ect recruitnment, we would be able to confirm
the data's validity for the nmedical community,
particularly those caring for African American
heart failure patients. W believed that the ABC
woul d be doing a great disservice to the African
Anmeri can conmunity by not obtaining the answer as
to whether BiDil would reduce hospitalizations and
nmortality, as well as increase quality of life in
our patients with heart failure.

Here is the background that nade our
partnership with NitroMed conpelling. Heart
failure affects approximately five mllion
Americans and nore than 750,000 of themare African
Ameri can. Between the ages of 45 and 64, African
Anericans suffer fromheart failure 2.5 tinmes nore
than whites. Black patients are diagnosed with
heart failure at a much younger age and di e sooner
than their white counterparts. Wen African

Ameri cans are diagnosed with heart failure, their
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prognosis is generally poor, with 50 percent of
themdying within five years.

The ABC contributed our expertise and our
relationships with recruiting principa
investigators. W helped to recruit patients. W
organi zed and hosted community mneetings to explain
the study and to obtain the support of the
community to nmake the trial successful. W are
proud of what we have acconplished and what the
study, in fact, taught us.

A- HeFT proved that significant nortality
benefit can be gained in African American heart
failure patients. W broke new ground in the
pursuit of targeted treatnents for specific
popul ations and that will potentially save the
l'ives of thousands.

In closing, the ABC is dedicated to
assuring that children know their grandparents.
This will not happen if we do not significantly
i npact on the nortality rate for cardi ovascul ar
di seases. That being said, the ABC strongly

supports the approval of BiD | for the sake of our
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children so that they can grow up knowi ng their
grandparents. Thank you.

[ Appl ause]

DR NI SSEN. Thank you, Dr. Kong. OQur
next speak is Debra Lee who was a patient in the
A-HeFT trial.

MS. LEE: | would like for the committee
to know that | am being reinbursed for ny travel
but no one is paying me to speak today.

Hello. M nane is Debra Lee. | am 48
years old and | have congestive heart failure. For
those of you who don't know what this means,
would Iike to tell you nmy story. In 1999 | had a
heart attack. There was blockage in nmy heart. A
stent was inserted. |In early 2003 |I noticed
changes in ny health--coughing continuously; being
visibly short of breath; wal king short distances
tired nme out; waking up in the mddle of the night;
sleeping in a chair because | felt as if | would
suffocate if | laid down. The doctors tested for
various conditions.

In June, 2003 | failed a stress test,
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showi ng the problemwas ny heart. In August of the
same year it was confirmed. | had congestive heart
failure. |In Septenber, the doctor offered nme a

chance to participate in a blind study, the African
Anerican heart failure trial. | quickly said yes.

More recently, in 2004, | was asked if |
woul d participate in an extended version of that
same study. Again | accepted. How do | feel now?
| feel fabulous--no nore shortness of breath; | am
able to wal k and exercise without resting; | can
sleep in ny bed at night; | amworking nore hours
at the Indianapolis Museum of Art; | have nore
ener gy.

What | do contribute as the cause of this
turnaround? It is ny strong faith in God and a
little pill called BiDil. | believe this pill is
hel ping ny heart to punp stronger. A normal heart
punps strong and steady. Patients with congestive
heart failure, our hearts sonetines punp slower and
irregular. In ny opinion, this pill has changed so
many things for me, given me a new |l ease on life.

| have set new goals for nyself. | know that
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congestive heart failure and di abetes sonetines go
hand-i n-hand and one of my first goals is to
control nmy diet and | ose weight. | believe | have
anot her 40 years or soto liveny lifetoits
fullest.

Just knowi ng that there is a pill that
could help your heart to punp stronger--inagi ne how
many t housands of patients this could help.

Knowi ng that ny nother had congestive heart
failure, know ng she di ed because her heart was so
weak it just gave out, | find myself wondering what
woul d have happened if she coul d have had the
benefit of this pill? Could it have hel ped her
heart to punp stronger? Wuld she have lived a
little longer? | feel | have been given an
opportunity that ny nother never had. | believe
there are no mistakes; there are no accidents. |
know God is working through this with ne. | am
sharing nmy story with you today because | fee
BiDil can help other patients who live with the
fear that your next breath will be your Iast.

| take 23 pills a day but ny joy cones
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fromknowi ng that nmy nedication is truly working
its best to correct sonething that can't be fixed,
my heart. |If you would ask ne, Debra Lee, how do
you feel? | feel fabulous and | have to tell you
know | am bl essed and CGod has bl essed me with
BiDil. Thank you for your tinmne.

[ Appl ause]

DR NI SSEN: Thank you. Qur next speaker
is Dr. Shomarka Keita. Dr. Keita is an
anthropol ogist in the District of Colunbia.

DR KEITA: Good norning. This talk is
entitled "BiDil: Patenting Bl ackness.” | am
concerned about the | abeling of this drug as a
bl ack drug, sonmething that | think will invariably
happen and has al ready happened. | dedicate this
tal k, because it is June 16th, to Mark Bl och who
was executed in 1944 on this day. He tal ked about
the idyll of origins and he said in any study there
| urks the danger of confusing ancestry with
explanation. | also note that today commrenorates
the uprising in South Africa, where |abeling has

cost many |lives of many people.
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Next pl ease. Principles--nedications work
at the | evel s of pathophysiol ogy, clinica
phenot ypes and i ndivi dual s and not on
soci odenogr aphi ¢ categories, groups or nystical
identities. The African American group does not
consi st of uniformindividuals or biologically the
same, due to geneal ogical uniformty, or even
environnment insult. The race concept does not
apply to nodern humans. All aspects of adult
bi ol ogy are not inherited.

The formal correct race concept,
subspeci es concept, refers to particular |evels of
specific differentiation and evol utionary
divergence. It differs fromthe incorrect
col l oqui al use of race in sociopolitical and
bureaucratic discourse. It does not apply to
I'iving humans.

Next. M position for recomrendations is
i dentifying the specific pathophysiology, clinica
phenot ype on which the conponents of BiDil work and
their pathways using the conponents of BiDil to

treat the susceptible clinical phenotype in any and
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all individuals who have it irrespective of origin;
usi ng the clinical experience of those who have
successfully used the conmponents of BiDil in the

past. They are not new drugs and sonme institutions

have experience. Approving BibDil only if the

| abel i ng does not state that the drug is a race,

bl ack or African American, drug.

My position is against are |abeling of

BiDil in this manner. Approving BiDil in this

fashion is scientifically unjustified in terns of

popul ati on biol ogy, |eads to equating a social

designation with a particular nedicine as if

otologically connected. It ignores the clinica

experience of those who have had experience with

these drugs and assumes that the devel opnenta
| ater environmental causes of disease, nanely
social inequality, the biology and the poverty,

will persist.

Next. Reasons agai nst group | abeling of

BiDil--it has not been shown that the clinica

phenotype that BiDil works on is exclusive to

African Americans. | say presumably Afro North
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Americans. W see to forget about Afro Lati nos.
Is it a connotation for all blacks? Wat about
those from Morocco, Algeria, the Sahara, etc.? Al
adult biology is not inherited and group

geneal ogically specific. The assunption when the
words "race" or "genetic" are evoked to explain
group differences--we nust not ignore the

devel opnmental origins of disease or the later

envi ronment al and soci oeconom ¢ factors that

i nfluence clinical phenotype. There is no |inkage
of genes responsible for traits like variations in
skin color with genes possibly connected to
particul ar causes of heart failure.

Final slide. BiD| should not be approved
if the labeling clearly states that it is not
race--black, or African Anerican--drug. This would
be intellectually dishonest, anpbngst sone ot her
things. Thank you.

DR. NI SSEN. Qur next speaker is Dr.
Jonat han Kahn, from Ham ine University School of
Law.

DR, KAHN: Thank you. | have no financia
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interests one way or another in this.

First, I would like to commend the efforts
of the many nedi cal professionals involved in
A- HeFT, and urge you to recomend approval of
BiDil, but with one inportant caveat, approve BiDil
for use in the general population wi thout regard to
race. There are several inportant reasons why
Bi Dil should be approved for use in the genera
popul ati on without regard to race.

First, the data from A-HeFT support no
clains that BiDil works differently or better in
African Americans than in any other racial or
ethnic group. This is because the trial enrolled
only self-identified African Anericans. There was
no conpari son popul ation. There was, therefore, no
scientific basis on which to claimrace-specific
efficacy for BiDil. Indeed, even the A-HeFT
i nvestigators concede that BiDil work in
non- Afri can Ameri cans.

Second, argunents that data from V-HeFT |
provi de additional support for race-specific

approval are unsupportable on several counts.
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First, V-HeFT | enrolled only 180 African
Anericans. Second, an earlier version of this
committee found, in 1997 when review ng the V-HeFT
data, that the statistics associated were too
nmuddl ed to support a clear finding of efficacy one
way or the other. A post hoc retrospective
subgroup anal ysis of 20 year-old data cannot
rectify this original statistical problem

In this regard, it should be noted that
several inaccurate clains regarding statistica
di fference between black and white nortality from
heart failure have often been put forward to frame
the BiDil application. dCains that blacks suffer
mortality fromheart failure at a rate twi ce that
of whites are wong. As | have shown in an
article, published in Perspectives in Biology and
Medi ci ne, current data fromthe CDC indicate that
bl ack/white ratio of overall age-adjusted nortality
fromheart failure is approximately 1.8:1.0.

Clains that in the age range 45-64 bl acks
suffer nortality at a rate 2.5 tines that of whites

are accurate, but such clains | eave out the fact
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that that age group captures only about 6-7 percent
of overall nortality fromheart failure. In the
age group 65 and above, where about 92 percent of
nortality occurs, the ratio again approaches 1:1

Third, under these circunstances approving
BiDil| as a race-specific drug would ratify the
claimthat race of the A-HeFT subjects was a
rel evant biol ogical variable in assessing the
ef ficacy of the drug, but the trial design produced
no evidence to support such a claim

I would Iike to enphasize that such a
designation is fundanentally different from ot her
| abel i ng designations that suggest different
dosages of varying degrees of efficacy based on
probabilistic correlations with race of ethnicity.
These | atter designations serve nerely as guides to
i ndi vi dual physicians in calibrating drug dosage
and adm ni stration.

A race-specific label for BiDil as a drug
to treat heart failure in African Americans,
however, woul d have far different consequences.

First, rather than supplying information to guide
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drug adm nistration to particular individuals, it
is adirective to doctors that this drug is for use
only in African Anericans. Any use of the drug in
a non- African American would constitute off-1abe
use.

Second, the argument that off-label use is
a conmon practice and the drug will be readily
available to all ow doctors to prescribe it to
non- Afri can Americans nerely indicates that BiD I,

i ndeed, shoul d be approved regardl ess of race.

Third, a race-specific indication for the
drug woul d | ead sonme doctors, quite reasonably, to
think that this drug is not appropriate for many
non- Afri can American patients who, in fact, night
benefit greatly fromit.

Fourth, a race-specific indication mght
have a substantial inpact on avail abl e insurance
rei mbursenent for the use of BiDi|l, further
restricting access to patients who m ght benefit
fromit.

Finally, nost drugs on the market today

were approved by the FDA based on trials conducted
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al nost exclusively in white patients, but these
drugs are not desighated as white drugs, and
rightly so. Neither should BiDi| be designated as
a drug for African Americans. Wen approving drugs
tested in white popul ations the proper assunption
of the FDA was that the category "white people" did
not differ in any meani ngful way fromthe category
"human being." The sane assunption should apply to
a drug tested in an African American popul ation.

It is a sinple idea that if the results of
a trial conducted in a white popul ati on are good
enough for everybody, then a drug tested in a black
popul ati on shoul d be good enough for everybody too.
Thank you.

[ Appl ause]

DR NI SSEN. Qur next speaker is Dr.
Charles Curry, fromthe International Society for
Hypertensi on in Bl acks.

DR CURRY: Thank you very nuch. Good
aft ernoon, everybody. | could al nost say anen to
what Dr. Kahn just said and sit right down. But

must first say that the International Society of
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Hypertension in Bl acks vigorously supports the

approval of this drug. W feel that this is the

nmost i nmportant advance in the care of black people

that we have seen in ny lifetine.

But | eaving the issue of the Internationa

Soci ety on Hypertension in Blacks and noving to
Charles Curry, | nust say, first of all, that |
a speaker for NitroMed and | was one of the

investigators in the A-HeFT trial. | becane an

investigator after evaluating all the data and al

the information that we have covered today, and

concluded that, first of all, there could be no

harm and probably woul d be very, very good for the

bl ack community.

| have been around | onger than nost

cardiologists. | was chief of cardiology at Howard

University for 25 years. In that period of tine |

have seen an enor nbus nunber of heart failure

patients at Howard University Hospital and D.C.

General Hospital and | amvery much happy to have a

drug like this cone around. But during ny years,

have al so been able to see the devel opnent of
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cardi ol ogy because it seens |ike everything started
to happen when | happened. That is, | left Duke
Uni versity and canme to Howard in 1970 and studies
started junping.

But remenber, think about this, the
Fram ngham study is a very old, honored and
respected study. There were al nost no bl ack people
in the Fram ngham study but we have used that data
and we have hel ped bl acks and all races of people
by using the data fromthe Fram ngham study that
hel ped us understand t he pathogenesis of
cardi ovascul ar di sease. At one point they used to
say that blacks did not respond to anti hypertensive
drugs. So, a hypertension detection and foll ow up
program was done. |In that study there was a group
of people referred to the community and a group
studied at university hospitals and, | o and behol d,
bl acks did just as well as whites. It was found
basically that once you elimnated the
soci oecononi ¢ barriers, in some cases when provi ded
the medi cation blacks did well.

The 4-S trial is atrial that proved to
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us--there were nany doubters before the 4-Strial,
that |lowering cholesterol was a great thing to do
The Scandi navian--1 forget what it is called--well,
once that study was done the Anerican cardi ol ogy
community junped on the statin drugs and they are
really pulling themon now, and | think justifiably
so. But would you restrict the results of the
Scandi navian trial to Scandi navian people? | don't
think so.

In my hand | hold a book whi ch many of you
have probably forgotten. It is "Clinical Practice
Quideline: Heart Failure Evaluation and Care of
Patients with Left Ventricular Systolic
Dysfunction.” It was published by the agency for
Heal thcare Policy and Research in 1994. On page
60, they tal k about hydral azi ne/i sosorbi de
dinitrate and they highlight the statenment that
hydr al azi ne/i sosorbide dinitrate is an appropriate
alternative in patients with contraindications or
intol erance to ACE inhibitors. This was not drawn
up for black people. WMany doctors, | will bet you

in this room have been using this conbination for
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many years, particularly since these guidelines
came out. | rmade sure all ny students had a copy
of these guidelines, and it greatly hel ped reduce
the nortality rate of heart failure patients, |
thi nk, at Howard University Hospital

So, | think you can tell where I am going.
| really think that it would be unfortunate if this
drug was not approved, and it would be even nore
unfortunate if white patients and other ethnic
groups were not allowed to have the advantages this
drug seens to offer.

I want to close by saying a couple of
things. One is that the A-HeFT trial | don't think
shoul d be expected to establish the mechani sm by
which the drug works. | don't think we really know
for sure how the drug works, but what we do know is
that there is a 43 percent reduction in nortality.
Any doctor who treats sick patients cannot turn
away fromthat.

The last thing | want to say is that over
my many years | have seen dozens, or literally

hundreds of trials conparing blacks and whites, but

file:///Z|/Storage/0616 CARD. TXT (233 of 403) [6/29/2005 3:47:05 PM]



file:///Z|/Storage/0616CARD.TXT

234
al nrost invariably the groups are not well matched.
The bl ack popul ation generally woul d have been sick
| onger with di sease nore well established and, yet
they were the sane age, with the same bl ood
pressure and they said we have matched controls.

So, the black popul ati on doesn't do as well. |
think that is true in npst studies you see when you
conpare African Anericans wi th other popul ati ons.
Thank you very much.

[ Appl ause]

DR NI SSEN: Qur next speaker is Basil
Hal liday, with the BDH dinical Research Services.

MR, HALLI DAY: Good afternoon. M/ nane is
Basil Halliday and for the last ten years | have
served as president and CEO of BDH dini cal
Research Services. W specialize in doing
ethnic-specific clinical trials. W participated
in the A-HeFT clinical trial by providing a nunber
of sites that had patients that participated in the
clinical trial. | would like to offer a statenent
of support for BiDil, however, | would like to do

that within the larger context of mnority
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participation in all clinical trials, not just the
A-HeFT clinical trial

Next slide, please. 1In so doing, | have
entitled ny talk "evidence that demands a verdict:
BiDil as a case for increasing mnority
participation in clinical trials.”

Next slide. As we |ook at the current
picture, and | think in particular the industry
view of the current picture, we find several things
over and over. Frequently as we | ook at the
package inserts we find that "no data is avail abl e"
is frequently cited. As | have tal ked to project
managers over the last 20 years--these are the
peopl e who are actually conducting the clinica
trials, they say over and over we can't find them
Interestingly enough, we find them when we want to
put themin prison

Thirdly, as | have gone up the | adder of
phar maceuti cal conpanies and tal ked to the senior
executives--and this is a direct quote, "we get our
drugs approved anyway, so why bother?" The fact of

the matter is when you put all this together we
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have that mnority participation in clinical trials
averages less than five percent in trials
supporting drug safety and efficacy, and it is time
that we changed that.

Next slide, please. As we |ook at the
same picture fromthe mnority conmunity
perspective, frequently what we hear is "I don't
want to be a guinea pig." That is often fueled by
negative experiences with the healthcare system and
an intense distrust of the industry, fueled by its
poor image in the nedia.

Next slide, please. As we have talked to
the FDA over the last 20 years, tine and tinme again
| have heard the statenent "the FDA supports it;
the FDA encourages it. W would like to see nore
of it." Yet, no nandate currently exists for
increasing mnority participation in the clinica
trials process. Again, that is sonething that we
nmust change.

Next slide. |n understandi ng why we
shoul d all be concerned, nobst of us would agree

that lack of mnority participation in the clinica
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trials process affects product devel opnent,
standard of care, as well as outcones. It also
af fects product approvals, even those based on
non-U. S. data. At the very least, it ignores and
rejects the question as to whether or not race and
ethnicity do matter in pharnacol ogi cal treatnent.
In short, it creates a vicious cycle.

Next slide, please. |If you have poor
trial recruitnent and retention, it then forces you
to overlook the differential inpact of diseases by
race, gender and ethnicity. Because clinica
trials formthe basis of modern nedical practice,
this overl ook then forces a healthcare systemthat
is unresponsive to the needs of the people that it
i s supposed to be serving. This perceived | ack of
responsi veness is then perceived as a | ack of
caring which then affects trust. You nix all this
t oget her and what you end up with is the stuff of
health disparities. | subnmt to you that with
approval of BiDil we can at |east begin to break
this cycle.

Next slide, please. Wen a physician
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wites a prescription for a patient in his or her
of fice, he basically has answered five questions
for that patient: 1s the product safe? |Is the
product effective? |Is the dose correct? 1Is this
the best therapy? But nost inportantly for me, not
necessarily sonebody el se but for me, | submt to
you that with approval of BiDil for the treatnent
of congestive heart failure in African Anerican
patients doctors will have a stronger confidence
that the answer to all five of these questions is
in fact yes.

Next slide, please. In the case of a drug
where you have evidence that demands a verdict, |
submit to you that BiDil denobnstrates that race
does, in fact, matter in pharmacol ogi cal treatnent;
that, in fact, a representative sanple was key to
identifying superiority of BiDil in African
American patients. BiD Il wll save African
American lives and reduce health disparities.

In approving BiDil the FDA has a rea
opportunity to make avail able a drug that has been

shown to benefit African Anericans with CHF, a
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popul ation at high risk of disparate outcones,
including premature death. NitroMed's successfu
attenpt to recruit African Americans in the A HeFT
clinical trial should serve as a nodel for
considered efforts to recruit mnorities usually
unrepresented in clinical trials.

In supporting the approval of BiD I, |
al so ask that we take a | ook at the bigger picture
and | ask that we all do a couple of things. From
the mnority comunity perspective, | ask that we
become informed and consent to participate in the
process not only as patients but al so as
investigators and al so as advi sory panel nenbers.
We need to becone our own experts.

Nunber two, fromthe pharmaceutica
i ndustry perspective, increasing mnority
participation in all clinical trials is good
business. It should not sinply be a matter of |ips
service or tokenism

Thirdly, fromthe FDA perspective, if we
| ook at the data over the last 100 years it wll

point to us over and over again that there can only
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be one answer to increasing mnority participation
inthe clinical trials process, and that is to
mandate it, nmandate it, mandate it. Thank you for
your time.

[ Appl ause]

DR. NI SSEN: Thank you. Qur next speaker
is Charles Rotim, fromthe National Human Genone
Center at Howard University.

DR. ROTIM: Thank you very nuch
Li stening to Debra Lee stand here and give her what
I consider testinmony to what BiD | has done for
her, | just wanted to junmp up and say "hall el uj ah".
And also listening to Prof. Curry and the way he
presented the case froma historical perspective,
absolutely agree with his position that it would be
tragic not to approve this drug and it would be
even nore tragic just to approve it for African
Anmeri cans.

Wth that, | want to informthe audience
that we have a position paper that we have
distributed to the nenbers of the panel, and if you

are interested we can provide it. It will probably
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present a nore coherent picture than | am about to
di spl ay here.

But | would like for us to put this in the
| arger perspective in terns of health, not just the
absence of heart failure. | think that if we do
that we nmay appreciate sone of the dilemm that we
face in the way this process is going for BiDil
approval for a specific drug for a particul ar
et hni ¢ group.

Next, please. | think if we |ook at the
way the story is playing out in the nedia, it would
be extremely naive on our part that this is not
pl aying out in our own social notions of
self-identity and group identity and what has put
the minority populations in the United States at a
huge di sadvantage over the years. Nobody has stood
up here and asked why do we have health disparity.
Wy do we have nore heart failure in African
Ameri cans? Wiy do we have nore hypertension? Wy
do we have nore di abetes?

I came fromN geria in 1981 to study in

the United States and | have been here since there.
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I married an African American. And it is extrenely
instructive for me to see that just for about all
the conditions that | have studied as an
epi dem ol ogi st African Anericans are tw ce or
hi gher risk. Wy is that? Are they just
sel ectively acquiring bad genes? | don't think so.
There nust be sonething in our social environnent
that drives health, that drives people towards poor
health, and it is only by addressing that that we
can truly reduce health disparity. That is the
first point I want to make.

Also, this is the way it is playing out in
the newspapers, that BiDil sone day is going to
| ead us towards individualized nedicine. How can
we say that when, indeed, we are doing the very
opposite? W are using group as a definition for
the people that BibDil would be effective for

Next slide, please. So, the first
question that came to ny nmnd when | heard the
story about BiD |, | asked nyself who is black?
How do you begin to identify that? Even the

concept of African American? At Howard University
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ininteracting with ny colleagues | said that for
me, the only way | can truly define that is the
descendants of the ugly history of slave trade, of
the m ddl e passage; | don't have any genetic way
that | can consistently draw a cycle of how all
African Americans are in that cycle. Therefore,
the | abel that we use is sociocultural and is
derived fromthe ugly history of slave trade. |If
we are not conscious about that in this process we
are going to exacerbate that whol e soci al
phenonmenon, that group identity is confused with
ancestry and that African Anericans have multiple
ancestry, and we nust consider that when we are
tal ki ng about bi ol ogy.

Next, please. W are going from African
Ameri can and we are now using the concept of black
Black is a big experience, a global experience,
more than the United States. So, if my nother
conmes to the United States or a cardiologist in
Ni geria wants to use BiDil they would define it as
it is okay, she is black; you can put her on it.

Has that been tested within this structure? No.
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The whol e concept of group | abeling msleads us in

bi onmedi cal research. For exanple, that data that

is shown there shows that in N geria hypertension

is about 7 percent, whereas in the Caribbean it is

about 21 percent and anobng African Americans it is

about 34 percent. These are nmen and wonmen who are

25-34 years of age. So, clearly, the environnent

you find yourself drives the phenonenon.

Next slide, please. This is recently
reported neta-anal ysis by Richard Cooper and co.
When you hear a discussion of heart failure,
hypertension and all that business in the United
States you begin to think that there is sonething
uni que about the African American experience. What
you see here is that the African Anerican is right
in the mddle of the distribution of hypertension
in the global context. So, there is no uniqueness
there. You have bl ack popul ations in different
parts of this distribution.

Next, please. It is the same story with
ACE inhibitors. Cdearly, if sonebody was

interpreting the ACE findings froman unbi ased
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posi tion, who has not been polluted by the socia
context within which we are trained, would say that
nmost peopl e respond to ACE inhibitors.

Next slide, please. These next two slides
really indicate what our positions are. W
advocate that if BiDil is going to be approved it
shoul d be approved for everybody, with a clear
indication that it does not replace all therapy and
that it may work, indeed, for different popul ations
because it wasn't tested in this study.

BiDil, again, should not be | abeled as a
bl ack drug. Gay? The point is that Prof. Khan
made earlier, that it |ooks |ike we have come ful
cycle in bionedical research. W used to do only
white mal es and that drug applied to everybody.

Now why are we changing the paradigmfor the black
population? | think it is a critical question we
must ask.

Next slide, please. So, pronoting our
health is what we should concentrate on, not just
absence of disease. What good is a drug that

reduces nortality fromheart failure by 43 percent
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i f, because of patent, the drug becones
i naccessi bl e because of increasing cost? Wuld it
result in increase in hypertension and associ at ed
conplications, including heart failure, due to
i ncrease in psychosocial stressors? |s bionedica
research down the wrong path by suggesting without
proper scientific justification that the so-called
raci al categories are biological? Thank you very
much.

[ Appl ause]

DR NI SSEN: Thank you. Qur next speaker
i s Charmai ne Royal, also fromthe National Human

Genone Center at Howard University.

DR ROYAL: | have no financial interests
to declare. | have two slides, and | entitled ny
comments the "Illusion of Inclusion.” | am hoping

inny five mnutes to challenge us all to | ook
beyond the surface of inclusion. Wen the A-HeFT
the trial ended | ast year and the debate really
started, | began to think that the di scussions
about the drug and whether the drug shoul d be

approved for African Anericans. In nmy opinion, it
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centered around this whole issue of inclusion. The
devel opnment of the study, the planning of the
A-HeFT trial seened to address the issue of
i nclusion of African Anericans and other minorities
inclinical trials. It also seened to address the
i ssue of health disparity.

Then, when the study ended and the genera
community cel ebrated, the African Anerican
community, many people in the African American
community were thinking finally we have our drug;
sonet hing for us. Sonebody is paying attention to
us, the whole issue of inclusion being part of the
process, finally being part of the process.

Then, the advocacy groups were saying
approve BiDil. It works for black people; let's
approve this drug. Then | imagine for the FDA is
al so the issue of inclusion--we heard it already
this nmorning about inclusion and what that means
and BiDil and the A-HeFT trial being responsive to
t hat .

I want us to look a little below the

surface. On the surface, of course, inclusionis a
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great thing and is sonething that should be
appl auded, and the organi zers and investigators of
the A-HeFT trial certainly need to be appl auded for
pl anni ng and i npl ementing that study. But one of
the first things | amgoing to talk about in terns
of inclusion and what | see as part of this
illusion, particularly if BiDil is approved as a
drug to treat heart failure in African Anerican, is
the issue of truth-telling. W have heard a | ot of
di scussi on about what we know about popul ati ons and
that genetic variation is overlapping, is
continuous. W don't have di screte boundaries
bet ween groups and | abeling the drug as a drug to
treat African Americans inplies that, that there is
somet hi ng about this group of people that we cal
African Americans that makes them different from
anot her group of people and so we need to focus on
t hese peopl e.

I think the FDA eval uation process, and
ot her agencies too, need to hold investigators
accountabl e for conveying the truth about what we

know about popul ations. Certainly including
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popul ations is good, but what do we with the
results that we get? That is where we are with
BiDil. The study has shown efficacy in this
popul ation, but do we market it as the drug only
for African Anericans?

Jon Kahn and ot hers tal ked about the
departure or the seem ng departure fromwhat we
have done in the past with approving drugs, and the
whol e i ssue of studies being conducted in one group
and being applied to others. Over tine, the
ethical theory of utilitarianismis what has gui ded
much of what we do--the greatest good for the
great est nunber of people. Certainly, limting
BiDil to African Americans will not allow us to
acconplish that. And, why should BiDi|l be a
departure fromthe way we have done this before in
terns of benefiting all people for whomthe drug
coul d work?

The whol e issue of access, how much will
Bi Dil cost as opposed to the conponent of BiDil
whi ch ot her physicians have been using for a | ong

time? In ny conversations with sone physicians the
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cost of BiDi|l probably will be three to four tines
the cost of the components that they have been
using over time. WII the African Anericans, the
target group, be able to afford this drug?

Then, what about other people from other
groups for whomthis drug may work? Are we going
to deny those people the benefit that would heard
Debra Lee tal k about, the benefit of this drug?

Last but by no neans |east, how are we
going to inplenent this in the clinical setting?
Who is African Anerican? How are we going to
identify African Amrericans? How is the decision
going to be made about who is black? Are we going
to allow people to self-identify? |s the physician
going to be the one that says you are black? The
question about identity is one that is critica
here. Are there going to be criteria, nationa
standardi zed criteria for how people identify
i ndividuals for the treatment of BibD|?

I really hope that the FDA and that all of
us here will really think critically about what

wi || happen, and the ram fications of approving

file:///Z|/Storage/0616 CARD.TXT (250 of 403) [6/29/2005 3:47:05 PM]



file:///Z|/Storage/0616CARD.TXT

251
this drug for the treatnment of heart failure only
in African Americans, because in think about
inclusion, in nmy mnd, will be just an illusion
Thank you.

[ Appl ause]

DR. NI SSEN: Thank you. Qur next speaker
is Aivia Carter-Pokras, and that is also listed as
Kendrick Gwnn so | suspect there will be two
peopl e invol ved.

MR KENDRI CK: CGood afternoon. | am here
representing my mentor, Dr. divia Carter-Pokras
and we have no financial obligations.

I would first like to thank the nenbers of
the advisory committee for allow ng ne the
opportunity to provide conments on BibDil. | am
here today to present the results of a research
study that | did that is currently under revi ew and
is relevant to your deliberations.

As a student at the University of Mryland
School of Medicine, | study how race and ethnicity
is used for clinical trials, marketing and dosage

recomendati ons for cardi ovascul ar drugs prescribed
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to African Americans.

During her work for the review of federa
standards for racial and ethnic data, Dr.
Carter-Pokras | earned that the package insert for
an anti hypertensive drug that reconmended tw ce the
dosage for blacks than for whites. The executive
director of Project Race, a nultiracial advocacy
group expressed concern about how physicians will
care for nultiracial children.

When Dr. Carter-Pokras brought this to ny
attention we started a three-part research project.
First we exam ned the "Physician Desk Reference"
for any references to race and dosage
recomendat i ons and adverse events. Physicians are
advi sed to foll ow the recomendati ons cont ai ned
within these materials in treating their patients
but are not restricted fromdeviating fromthese
gui del i nes.

Several core cases have upheld the PDR as
the |l egal standard of care. Second, we reviewed
public coments submitted to the FDA regarding the

2003 draft guidance for industry on the collection
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of racial and ethnic data in clinical trials.
Third, we conducted in-depth interviews to obtain
views on the definition of race and ethnicity in
the pharmaceutical industry. W obtained it from
the University of Maryland School of Medicine's
institutional review board. Qut of 135
cardi ovascul ar agents, only one ACE inhibitor had
dosage recomendations that varied by race,
suggesting 2 ng for blacks and 1 ng for non-bl acks.
In addition, we found nention of a higher incidence
of angi oedema anong all ACE inhibitors for al
bl acks.

W interviewed 11 informants who remain
anonynous but who represented the FDA, the Nationa
Phar maceuti cal Council, Association of Bl ack
Cardi ol ogi sts and a broad range of research fields.
W asked them seven questions. How do you define
race and/or ethnicity? Howis race and ethnicity
used by pharnmaceutical conpanies? Wat are the
reasons for these uses? Do you think that the
know edge fromthe Human Genome Project will change

conpani es' use of race and ethnicity? How should
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race and ethnicity be used in recruitnent for
pharmaceutical clinical trials? Wat are your
views regarding clinical trials that include only
one racial group? Wat are your views regarding
mar keting specific drugs for African Anericans?
What do you think the role of the pharmaceutica
industry is, if any, in elimnating health
disparities?

Phar maceuti cal conpani es al so addressed
their views in the public comments to the FDA draft
gui del i nes. Dougl as Leasepoint[?] of Abbott
Laboratories stated that the designation of
race/ethnicity categories as sociocultural rather
than anthropologic, while politically correct,
weakens the utility of genetically influenced
di fferences between popul ati ons.

Qur informants agreed on the definition of
race as a sociopolitical construct. They were
i nconsi stent on whether the Human Genone Proj ect
woul d i npact how drug conpani es use race. One
informant noted that clinical trials with only one

raci al group should be the exception and not the
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rule. They urged that clinical trials include
menbers fromall races and ethnicities. Informants
al so agreed that certain racial groups should only
be targeted for marketing of drugs if there is
scientific evidence to support it. Finally, key
informants felt that pharnaceutical conpanies do
have a role in elimnating health disparities

In summary, we found that the use of race
and ethnicity for cardiovascul ar agents prescribed
to African Anericans is inconsistent with the
social view of race. Although the 11 in-depth
interviews we conducted is considered a reasonable
nunber for qualitative research, we cannot say that
the views expressed by our participants are a ful
representation of the diversity of views in medica
research and pharnmaceutical communities. W
recomrend that a pilot study be replicated to get a
broader view of these issues. Thank you

[ Appl ause]

DR NI SSEN: Thank you. Qur next speaker
is Lucille Norville Perez. Dr. Perez is the NAACP

nati onal health director
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DR PEREZ: Thank you. Ladies and
gentl enen of the Cardi ovascul ar and Renal Drugs
Advi sory Conmittee, thank you for the privil ege of
continuing and participating in this inportant
process, and | ditto just about everything that I
have heard thus far so ny remarks will be short. |
have been constantly crossing out but not
di m ni shing their inportance.

As has been said, | amDr. Lucy Perez and
I am a past president of the National Medica
Associ ation and the organi zation for which | am
al so speaking this afternoon on behal f of over
30, 000 African American physicians and hundreds of
t housands of African Americans burdened with heart
di sease all over the nation, | would like to thank
you for having open-ni ndedness in considering this
prom si ng therapy.

Many previ ous speakers spoke of the
importance of this today. This is ny nother's
birthday. M nother died 23 years ago and she died
because of complications of diabetes and heart

di sease. So, this is personal
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The NDA in question, 20-727, quotes
of ficial FDA correspondence to NitroMed in 2001,
wherein it stated the following: G ven the subset
finding and the overall trend toward a surviva
effect in V-HeFT I, we believe a single, clearly
positive study in a black congestive heart failure
popul ati on would be a basis for approval of BiDil
for the treatnent of heart failure in blacks.

Per the FDA suggestion, such a trial has
been conducted and the results are now a nmatter of
public record. W have spent all day discussing
it. And, | think it is inportant to point out that
this nodel study noved us closer to what we shoul d
have been doing with all drugs a long tinme ago.

As you have al ready heard, patients
receiving BiDil in addition to current standard
t herapi es conpared to patients receiving current
t herapi es and a pl acebo experienced a 43 percent--a
43 percent reduction in nortality; 39 percent
reduction in first hospitalization for heart
failure; and, as we heard from Debra Lee, a mnuch

i mproved quality of life.
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G ven that the p values are statistically
significant and they were established w thout
question, and given that this trial meets the
standard set by the FDA of a single, clearly
positive study in a black congestive heart failure
popul ation, this study's results should not be
obscured by invalid ethical concerns of perceived
political objections.

G ven that you are convinced that given
the di sproportionate inpact of cardi ovascul ar
di sease on African Anmericans, anything short of
approval of BiD | for use in this popul ati on cannot
be justified and woul d be tantanount to the FDA
di savowing its witten and totally sound commit ment
in 2001. The National Medical Association,
therefore, urges this conmittee to recomend to the
FDA that BiDil be approved. W join several other
organi zations in this request, including the
I nternational Society of Hypertension in Bl acks,
ABC, the NAACP, the Alliance of Mnority Medica
Associ ations, the National Mnority Health

Foundati on, several others are also aligned with us
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in supporting the approval of BiDil.

African Americans continue to die, as ny
mot her and ny father, fromheart disease at the
alarmng rate of 78,000 a year. This nunber could
be significantly reduced if BiDi | is brought to

mar ket as soon as possible. | intend, as you heard

fromDr. Kahn, to do the electric slide at ny

great - gr eat - granddaughter' s weddi ng. My children

wi || know t heir grandnother.

[ Appl ause]

DR. NI SSEN. Thank you, Dr. Perez

have one final speaker and the | ast word goes to

Donna Wells, who is a patient fromthe A-HeFT

trial.

MS. VELLS: Good afternoon, | adies and

gentlenen. | am D anna Wlls, a participant of the

A- HeFT study. | identify nmy progress on BiDil

the measurenents of a football game. | have nade

several touchdowns and field goals. | becane

short -wi nded when wor ki ng around the house or

simply wal ki ng down the street. Today |I can wal k

up and down stairs and | al so do nornal housework
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with ease. This is a major touchdown. At night I
had to sleep on three to four pillows propped
behi nd ny back and neck and when | woul d get
confortable I would end up waking up 30 m nutes
| ater gasping for air. Now | can sleep on one
pillow This is a first down. | experienced
excessive bloating. M clothes fitted tight. |
was forced to wear a larger shoe size. | went to
the emergency room where the doctors were even
pl anning on cutting ny jeans off because they were
so tight fromall the swelling. After being
m sdi agnosed with bronchitis and the flu, | was
di agnosed with heart failure in the energency room
As an inpatient in the hospital, the doctor was
considering a heart transplant and | wasn't ready
to accept this option.

| was unable to work, and after a few
months on BiDil | have returned to work. | also
volunteer at the library and | work at a food bank
This was a field goal that turned into a touchdown.
Every gane has a referee with colorful flags. W

side effects were minimum The dry skin is the
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yel low flag. The headaches fromthe BiDil is the
red flag. | renenber the quote, "I amthe naster
of my faith and captain of ny soul.” | use this
phrase to overcone the fear of being a heart
failure patient.

| studied and | al so sel f-educated nysel f
on ny illness. | contacted the New York Chapter of
the American Heart Association. They informed ne
of the study called A-HeFT. | later contacted ny
doctor, who is Dr. Martin Burke. Having the option
to use this drug is better than waiting on a hot
transpl ant which will usually cost over $55, 000.
Taking this pill for the rest of my life will cost
less. It will nean a continued, productive life.

I can't imagine ny life without BiDil. Please take
this into considerati on when you are naki ng your
deci si on.

I would Iike to thank the BiDil sponsors
and al so thank you for this tine to speak. As a
m nor note, | amonly being reinbursed for ny

travel expenses. Thank you

[ Appl ause]
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DR NISSEN: | want to thank all of the
speakers. It is actually very helpful to the
committee to hear different perspectives and
under stand where particularly patients are com ng
fromand the ethical issues raised are certainly
very inportant and have to be considered by the
commi ttee.

Now | would like to nove us, if it is the
pl easure of the committee, unless there are burning
questions for the sponsor, into the question
session, and so just everybody understands the
ground rules, this session is for the conmttee.

So, we are not going to entertain any coment from
t he sponsor or fromthe audi ence unless we are
asked to do so by the conmmittee. Before | do that

I want to nmake sure that the committee has all the
questions that you want answered fromthe sponsor
So, before | close out that portion of the nmeeting,
are there any burning questions for the sponsor,
clarifications that we need before we nove forward?
Pl ease go ahead, if you have them John?

Questions to the Sponsor
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DR TEERLINK: | do actually have a
question for the sponsor and it is in regard to the
compound nature of the drug. On the one hand, we
are given isosorbide dinitrate as a venodilator and
the hydral azine as an arterial vasodilator, which
is the one kind of way to spin it, in which case
one woul d think that those woul d be reasonably
appropriate to any kind of group I think. Then,
the other kind of way to | ook at is that you have
conpl enentary effects where you have the nitrate
donor aspect of isosorbide dinitrate that is then
preserved by this concept of hydral azi ne preserving
the nitric oxide aspect of isosorbide dinitrate.

The different roles of this agent, and
understanding the different roles of this agent,
could potentially have inpacts on how broad of an
i ndi cation you believe it is appropriate to give.
As has been suggested | believe in the sponsor's
prespecified, if you believe that within African
Anericans there is an enriched group of people who
have this nitrate intolerance, then if, in fact,

you believe that this works by maintaining the
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nitrate bal ance pathway, then it would be nore
likely to work better in that population. [If, in
fact, you think it is a balanced vasodil ator and
that this is yet another study of bal anced
vasodi lators, then there is | ess reason to believe
that it would have an ethnic specificity.

I would be interested in hearing what the
sponsor's viewis of this in terns of how we shoul d
be | ooking at the agent fromthis perspective.

DR WORCEL: Manuel Worcel, from NitroMed.
| agree with you that fromwhat we know fromthe
literature the two components of the BiDil
conbi nati on behave in the way you described. You
get the vasodilating properties of isosorbide
dinitrate and the conmpl enentary effects of
hydral azi ne which is an arterial dilator. It has
the potential to actually protect the
met abol i zation of nitric oxide and then really
conpl enent nitric oxide availability in cases of
nitric oxide dysfunction

Thi s being said, you asked us what we

bel i eve as sponsors--
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DR TEERLINK: And what the clinical data
is to support that.

DR. WORCEL: Essentially, this is what |
was di scussing, that we believe in the data we
submitted to the advisory comrmittee today and what
we consider supports the indication is the tota
dat abase on the data and reports presented to the
committee. W believe that the mechanismis
different fromjust being two vasodilators. But
fromthere to interpret the clinical data is a way
that | wouldn't go.

DR NI SSEN: For evidence, is that what
you- -

DR TEERLINK: No, | aminterested. There
was a very nice article done in 1980 by Dr. Cohn
who | ooked at 3-nonth admi nistration of ora
nitrates. Actually, the title is "Sustained
Henodynani ¢ Effects wi thout Tol erance During
Long-Term I sosorbide Dinitrate Treatnent of Chronic
Left Ventricular Failure." So, | aminterested in
seeing that article that suggested that there is

not tolerance to oral nitrates in heart failure
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patients. W have all assuned that there is
tolerance in heart failure patients to ora
therapies. | have seen a lot of articles in
regards to intravenous adm nistration of nitrates.
Then, in addition to that, | would |love to hear
ki nd of what the evidence is that hydral azi ne
reverses that tolerance effect, or is this really
just the two bal anced vasodil ators?

DR. PACKER: John, | can try to address
part of your question. W actually did, a long
time ago, a study |ooking at the devel opnent of
tolerance to isosorbide dinitrate conparing tw ce
daily dosing, three tines daily dosing and four
times daily dosing in patients with heart failure,
usi ng i nvasi ve henodynani ¢ nmeasurements. W
actual ly published this as an abstract. | am
enbarrassed to say that we never translated it into
a full manuscript.

Havi ng said that, the doses we used were
40 ng 4 tinmes daily, 40 ng 3 tinmes daily, 40 ny
twice daily, and we showed that the only reginen

where there was no attenuation as 40 ng every 12
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hours. Wen | say twice daily it was every 12
hours. And 40 ng every 8 hours produced an
attenuation; 4 nmg every 6 hours produced an marked
attenuation. And that is probably the best data
that exists, using different regimens of nitrates,
showi ng that nitrate tol erance occurs with frequent
adm nistration in people with heart failure.

DR TEERLINK: Dr. Cohn's data with 40 ny
g.i.d. at 3 nonths still decreased pul nonary
capil lary wedge pressure, decreased nean arteria
pressure, decreased system c vascul ar systens.

DR. COHN: Well, | think this is a very
i nteresting discussion obviously, John, but not
pertinent really to today's regulatory issues. But
let nme just address a couple of your questions. In
the data you refer to, we did give a holiday
overnight so that we were studying the effect in
the morning so there was a wi ndow of about 8 hours
before after they had taken their |ast dose when
they were still responsive to the next dose. So,
it is probably not too dissimlar fromthe kind of

data that M Iton provided.
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But you asked several different questions
here. One inportant observation is that
mai nt ai ni ng henodynam c ef fect does not necessarily
inmply that you are maintaining efficacy based on
the long-termactivity of the drug. | think the
best example really is V-HeFT | with prazosin,
which is also an arterial and venodil ator and
produces the sane henodynamic effects really as
i sosorbide dinitrate and hydral azi ne, which is why
we included that in the V-HeFT | trial. The bl ood
pressure effects of prazosin persisted throughout
the entire foll ow up period, suggesting that that
drug nmintained its henodynanmi c effects.
| sosorbide dinitrate and hydral azi ne did not have a
sust ai ned bl ood pressure lowering effect in V-HeFT
I. The blood pressure did not change. Prazosin
had no influence on nortality or on |eft
ventricul ar renodeling despite its clear-cut
arterial and venodilator effects. N trate and
hydral azi ne i nhibited renodeling. The ejection
fraction went up and stayed up and, as you have

seen, had a rather profound effect on survival
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So, | don't think one can equate
henodynani ¢ effects with long-termefficacy. Not
all drugs which dilate will have a favorable effect
on outcorme. And drugs which have a favorable
effect on outcone, |ike beta-blockers, do not
dilate. So, | believe we are | ooking at drug
specific effects and at the nonent what we know is
that the conbination of isosorbide dinitrate and
hydral azine, as in the BiDil preparation, is
effective on both renodeling of the left ventricle,
and we haven't been able to present that data
today, and certainly on all the outcone
nmeasurenents in heart failure. | don't think we
can go back and | ook at the conponents. | think
Bob Templ e suggested that earlier. W renain,
obvi ously, not certain about that.

DR TEERLINK: Yes, | was just |ooking for
some gui dance to hel p us decide to whomto give it
if we did decide to approve it.

DR. NI SSEN. Jonathan, | think you wanted
to ask some questions of the sponsor.

DR SACKNER- BERNSTEI N:  Just one ri ght
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now. | amjust wondering if you can provide
i nformati on on how many of the patients in each of
the treatment groups had been treated with
vasodi |l ators, specifically hydral azi ne and
nitrates, at sone point intinme in the past prior
to study enroll ment as opposed to the baseline
medi cati ons.

DR. TAYLOR. That was a specific exclusion
criterion. So, if the patient required hydral azi ne
or nitrates ongoing any tinme in the past they were
excluded fromthe trial. | would ask if we have
data on the past history to reflect usage in the
past. We don't.

DR NISSEN: It sounds like it was an
excl usi on.

DR TAYLOR  Yes.

DR. NI SSEN. O her questions, factua
questions for the sponsor? | want to nake sure you
get your questions answered.

DR. PACKER: Steven, with respect to the
general policy of the commttee, do you want us to

address question two?
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NI SSEN:  No.

PACKER  Ckay.

3 3 3

Nl SSEN: Bob?
DR TEMPLE: As | said a nunber of tines

to no response, it seens entirely relevant to the

question being raised, and it was rai sed by sone of

t he peopl e who spoke about a possi bl e broader
indication in the absence of any specific evidence,
to go back and |l ook at V-HeFT | for the results in
the white sel f-designated population. M
impression of it is that if anybody found results
like that in their Phase Il studies they would
abandon a drug, but maybe | am exaggerating how
strongly negative they are. So, maybe the
committee doesn't feel it needs any nore
information on that, in which case tell ne and
will withdraw the question. But if that is
relevant, all MIton presented was the results in
the bl ack subset which, arguably, supports A-HeFT
but does not go to the question of the |ack of

evi dence for, say, carrying out a study in a white

popul ation, at least at that tine.
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DR. NI SSEN. | guess the reason | hadn't
asked for it is that there wasn't a statistically
robust effect in the entire group and since the
bl ack group had the greatest benefit one can infer
that there is not nuch effect in whites.

DR. TEMPLE: Well, not nuch but it may
turn out to matter given the coments that people
have made how strong that is.

DR. NISSEN. If you have it and we can do
it quickly--

DR, PACKER. | amjust going to sunmarize
very quickly that what you see is the point
estimate in white patients. Bob's question about
whet her a pharnmaceutical conpany woul d devel op the
drug is sort of an interesting thought experinent.
Let nme just put out two pieces of information. 1In
white patients in V-HeFT | there is a 12 percent
poi nt estimate reduction risk, w de confidence
intervals. Wat you need to put al ongside of that
is that in V-HeFT Il in white patients there is a
39 percent greater risk conpared to enalapril. So,

just put those two together in terns of the
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t hi nki ng process.
Commi ttee Discussion and Questions

DR. NI SSEN:. O her factual questions from
the conmittee or may we get into the questions?
am concerned because we do need sone tine to
di scuss the questions but | don't want to cut
anybody off. Let's get into the questions, into
the nmeat of things. Again, | amgoing to enforce
keeping the discussion to the commttee so we have
adequate tine to discuss this anongst oursel ves.
But if you want to call upon the sponsor, you can
but I am not going to encourage it.

The commttee is asked to opi ne on whet her
V-HeFT |, V-HeFT Il and A-HeFT adequately support a
claimthat BiDil, hydral azi ne plus isosorbide
dinitrate, inproves outcone in patients with heart
failure. The advisory committee previously
reviewed V-HeFT | and Il as a possible basis for
use of BiDil in the treatment of heart failure.

Cl ains based on A-HeFT: The prinmary
endpoi nt was a conposite of all-cause nortality,

hospitalizations for heart failure and response to
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the M nnesota Living with Heart Failure
questionnaire. By the sponsor's and the
statistical reviewer's intent-to-treat analyses,
BiDil was associated with an inproved conposite
risk score, p value equals 0.021 by the
reviewer--that is the FDA reviewer. However, the
sponsor's prespecified per-protocol analysis is not
significant, p equals 0.46

1.1.1, why are these results so
di screpant? Anybody want to take that? Tom you
have drilled down on that.

DR. FLEM NG The per-protocol analysis
that was done, as we are noting here in 1.1.2 and
as the sponsor confirnmed, excluded 60 percent of
the I'TT population. As you woul d expect and was
clearly confirmed by Lloyd Fisher, these exclusions
were not at all at random The potential for mgjor
bias in directions that aren't always easy to
predi ct can be antici pated when you have such
substantial exclusions. So, it really renders any
such anal ysis uninterpretable and the only

criticisml would nmake is why the sponsor even
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proposed this in the first place. But to defend
the sponsor, fortunately, it wasn't one of their
primary analyses; it was one of their sensitivity
anal yses.

So, the bottomline is | think this issue
is not a key issue. | think the per-protoco
anal ysis, as you woul d expect and certainly in this
case, is essentially uninterpretable.

DR. NI SSEN: Let me also just chime in and
say that | amreally not terribly interested in the
per-protocol analysis either. The intent-to-treat
analysis is the valid analysis, the one that should
be used and | focus ny attention on it. | think
that the reasons that you stated also answer 1.1.2
and, unl ess anybody has any additional coments, is
that adequate from your point of view? You know, |
think we recognize that sensitivity anal yses are
sometinmes useful but this one is particularly
col ored by the 60 percent exclusion which gives it
very little power.

Let's move on to 1.2. Subjects enrolled

prior to the second interimanalysis, when the
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sanple size as re-estinmated, conprised 30 percent
of the total patients and 24 percent of events, and
they showed a 7 percent nom nal lower risk of death
on BiDil. Subjects enrolled after the second
interimanalysis had a noninal 62 percent |ower
risk of death on BibDil. How troubling is that
difference? How conforted are you by, 1.2.1., nore
continuous analyses of nmortality by tine in study?

That is really sonewhat of a statistical
question but, Tom | think you m ght be a good
person to answer that.

DR. FLEM NG 1.1. was easier. Can
answer that one again?

[ Laught er]

DR. NI SSEN:  No.

DR FLEM NG Well, this one is a tougher
i ssue and one that | do want to spend a little tine
comrenting on and give a little bit of background
in the response. | am pl eased Dave DeMets is here.
In fact, | amvery pleased that the DMC was able to
be gui ded by his experience | eadership to address

t hese ongoing conplicated i ssues that often occur

file:///Z|/Storage/0616 CARD. TXT (276 of 403) [6/29/2005 3:47:05 PM]



file:///Z|/Storage/0616CARD.TXT

277
intrials, as did occur in this case.

There are a few places in the FDA revi ews
that | amfocusing on here in my comrents. The
first of these places is page 26 in the nedica
reviewer's summary where the nedi cal reviewer
provi ded, in essence, kind of a description of the
chronol ogy of what happened during the course of
the monitoring of the trial and Dave was in essence
expandi ng on sonme of this.

Essentially, while the trial had
originally been planned to have three | ooks, the
monitoring comrittee essentially appears to have
had approxi mately four or five key neetings during
the course of the study. |In March of '03 they
initially met and then five nonths later they had
their first look. | would have argued at that
poi nt the DMC shoul d have been unblinded. Then, in
the March of '03 analysis neeting they had their
second | ook. According to what is identified here,
inthis meeting in March of '03 the comittee
unexpectedly unblinded itself for a second | ook and

it was concluded that the treatnent difference was
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smal | but favorable to BiDil.

Now, we understand this is when there was
an adjustnent in sanple size and, in essence, the
process that was used--and it gets back to Bill's
questions earlier on today--has inplications in how
we interpret the data. It is very appropriate and
at this point, with the refined nethodol ogi es that
exist, totally straightforward to address the fact
that if you target a certain treatnent effect size
for a given power at a given fal se-positive error
rate that defines the sanple size. But it is based
on an understandi ng of what the variability is in
your estimates. |If that variability estimate is
not correct you can use the data to address that
variability inaccuracy and adjust the sample size,
and that is not problematic at all.

In atime-to-event trial it would be
synonynous to saying what is fixed in the trial is
the nunber of events. So, if you were targeting a
50 percent reduction with 80 percent power with an
0.25 fal se-positive error rate, that would set the

speci fic nunber of events, which | think in this
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setting here woul d have been about 8. But what
isn't known is the exact sanple size and that is
what you can address as you are nonitoring the
dat a.

What becones problematic is if you al so
adj ust the sanple size based on the energi ng event
treatnment differences that you are seeing. So, it
t hen becones, in essence, in sone |evel data
driven. One has to factor that in, and I will come
back to that in a minute.

The conmmittee then net again a year |ater
and then, seeing differences energing in survival,
recogni zed that it could readily be a case where
early term nation might be ethically and
scientifically indicated because of those energing
survival differences, and they inplenented a Lan
and DeMets inplenmentation of O Brien-Flening. That
is post hoc. Wuld that concern ne? Yes, it would
except the fact that it is pretty ubiquitous, i.e.,
that would be |like saying we forgot to say what
test statistic we are going to use for

time-to-event data; oh, let's make it |og-rank
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Well, since log-rank is the normit would bother ne
relatively little if sonebody forgot to specify the
met hod and then specified the one that is al nost
al ways used. So, the post hoc inplenentation of
Lan and DeMets inplenentation of O Brien-Flem ng
doesn't bother me greatly but | will come back to
t hat .

The conmittee then met three nonths |ater
and then recommended term nation. That was
unexpected but with the flexibility of Lan and
DeMets that is, in fact built in. That is
acceptable. So, in essence, to a great extent what
was done under the data nonitoring commttee's
gui dance made sense, and it made sense for patient
protection as it made sense for ethics. What is
problematic is that, froma perspective of
interpreting statistical strength of evidence,
there is a considerable risk is that there is a
conplication in that interpretation when we are
using the data part way through the course to
essentially refine the hypothesis. You are not

refining the hypothesis when you change the nunber

file:///Z|/Storage/0616 CARD. TXT (280 of 403) [6/29/2005 3:47:05 PM]



file:///Z|/Storage/0616CARD.TXT

281
of participants to get a targeted nunber of events,
but you are changing it when you change the nunber
of events.

Essentially, what has energed are what are
call ed adaptive nethods, nethods that have been put
forward to try to address this issue. There are a
nunber of different ways to do it and | amgoing to
try not to take a lot of time here but at |east |
want to describe sone of the core elenents of the
thinking so that people have at least a little
intuition.

Inthis trial initially there wee 300
patients and they were supposed to get 300 nore.

If you |l ook at the statistical review and | ook at
the FDA gui dance docunent on the statistica

review, on page 15 you can see the reviewer's
summary of the data that exist at that time of that
second | ook, which is when the relative risks were
| ooked at and sanpl e sizes were changed and the
data that occurred after that point. This is page
15 in the statistical review.

Now, in a nutshell here, what is
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happeni ng--so, as you are trying to get 600 people
you got 300. You look at the data. Suppose the
treatment effect size is nore nodest than you had
hoped so that you would have |iked to have had a
bigger trial so let's just add another 600 so we
now make it 1200. That is not quite what they did;
they added 500 but | amjust going to nake it even
nunbers here. So, you add another 600. In
essence, the effect size that you see in the first
part is critical here. The effect size in the
first part, you notice the relative risk is 0.93.
VWhat we are really estimating is the | og-hazard so
the negative log of 0.93 is 0.07. Gkay? In the
second half it is 0.38. So, that effect size, when
you take the negative log is 0.97. Essentially,
the effect size, as statisticians are estimting,
is 15 times larger in the second half than the
first half.

What we know fromnultiple testing is that
you can't enroll a sanple size and test, and if it
is not significant add 30 and test, add 30 and

test, add 30 and test. In fact, if you do that
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eventual ly, even when there is no effect with
probability 1, you will eventually achieve an 0. 05.
So, we know we have to adjust so adjustments can,
in fact, be achieved. One way to adjust is to
recogni ze that if you enroll the first 300 you are
| ocked in. Your intention was that was to be the
first half of the information so you are |ocked in
to keep that, the first half of what you use. You
have to give that half the weight. So, if you add
anot her 600 so you have 900 in the second half
normal |y we would give three-quarters the weight to
the second half. You have to still give that half
the weight. |Instead of giving only a quarter of
weight to the first half, you are still |ocked in
to giving it half the weight.

That is overly sinplistic but it is
essentially the principle. That is how you can
| ook at the data and make refinements but you are
not able to down-wei ght or de-enphasize what you
have already seen. So, in sinmplicity, if you
estimated an effect of 1 in the first half and 15

in the second you are inclined, because it is
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three-quarters of the people that you gave 15, to
estimate the effect as 11.5. No, the answer is 8.
You have to give half the weight to the first half,
hal f the weight to the second half.

So, it is nore conplicated here because,
in essence, in this setting it is nunbers of
events, it is not nunbers of people. Essentially,
inthe first half there were 36 events. |In the
second hal f the nunber of events is actually |arger
than what they saw because there was early
termi nation and there were 50 events. The
potential events, by my cal culation, were 68.5.

So, without taking you through what was
about a 3-hour calculation here a few nights ago,
essentially one is in a position that the weight
that you are giving to the second half is

substantially | ess because of the fact that you

used a data-driven change in md-course. In
essence, | get that the weight to the first half
shoul d be just under--let's see, | will go back and

be really specific--the weight to the first half

shoul d be just about 45 percent. |In fact, the
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weight to the first half should be about 54 percent
rather than 46. So, it turns out that you shoul d
give about a 1 to 1 rather than a 1 to 1.5.

The bottomline is it doesn't have a huge
effect but it does have sone effect on your
estimate of survival. Wth a relative risk of 0.55
it becones closer to 0.61. The al pha | evel as well
has to be adjusted. By my count, the al pha | eve
is probably closer toward 0.04 to 0.44 rather than
the reported 0.012.

The other issue is that the infornmation
fraction is not as it was reported, 1050 over 1100
because the | ast 150 people largely weren't
foll owed. You see that on page 16. You only see 3
of their events. So, the information fraction is
cl oser to about 88 percent by ny crude cal cul ation,
whi ch neans the OBrien-Flemng with Lan-DeMets
isn't as high as was reported, about 0.44; it is
somewhat | ower.

Consequences to all of this are not huge
but they are not irrelevant. Instead of saying you

are clearly across the boundary, | would say you
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are right around the boundary, in fact possibly but
not quite at it.

The question is do you have to do this
adjustnent at all? The adjustnent, in theory,
m ght have been said to have been nmade on the
composite endpoint. Survival is a secondary
endpoint. Well, the reality is survival is part of
the primary endpoint and treatment effect on the
primary endpoint is not independent of treatnent
effect on nortality. |In fact, a principal reason
that the primary endpoint | ooked better in the
second half than in the first half was because
nmortality was draggi ng down the primary endpoint in
the first half. So, | would argue you definitely
do have to adjust for the fact that, even though
the sanpl e size adjustnment was made on the prinmary
endpoint, nortality is correlated to that prinmary
endpoi nt and adjustnent, therefore, has to be nmade.

The bottomline is the alternative to this
is you design the trial initially. For exanple, if
you were targeting a nortality size of a 40 percent

reduction, you would have designed it to 110
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events. If you design it to a 50 percent
reduction, you design it to 55 events. That is
roughly the contrast of how this study changed from
a 65-event trial to 110. A nuch cl eaner approach
woul d have been to design the trial sonmewhat |arger
early and if initial results were |arge you woul d
have early termnation. Then the inplenentation of
Lan and DeMets, O Brien-Flening nonitoring
gui del i ne woul d have fully addressed these issues
and there woul dn't have been any of these
conpl exi ti es.

DR. H ATT: Tom can | follow up on that?
That was what | was concerned about, the behavior
of the DSMB. What struck ne, froma nore
simplistic point of view, is that the first half of
the study seened to behave differently than the
second half. | can understand biologically why
that would occur. Now, | realize that the data
went in the same direction so | guess if you did a
test for heterogeneity it would still be a
non-si gni fi cant ki nd of thing.

But it doesn't nmake sense, and that is why
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I was concerned that there could be bias fromthe
DSMB at this one look to see that they are
under - powered and then at the next |ook to stop
prematurely. That just doesn't sound right. What
you just explai ned nakes perfect sense of why that
is true. How we are supposed to interpret the
dat a?

DR. FLEM NG Wen you nonitor trials
frequently one of the things that becomes apparent
is that the early results often do reflect
long-termlater results, but they often don't. It
is one of the major reasons why we shoul dn't
rel ease early data. W constantly get re-taught
the |l esson that when early results becone known to
caregivers, or patients, or sponsors, or the
i nvestment community, prejudgnment of those results
occurs and inpacts the integrity of the trial, and
can also inmpact the efficiency and the reliability.
The adaptive nmethods sound attractive--let's get in
and then let's change our mind. They are not as
efficient as thinking through the process at the

begi nning, setting things up correctly and then
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not, in fact, putting yourself at risk to re-sizing
things in the mddle if they don't | ook the way you
woul d hope that they should | ook because what you
arthral gias seeing in the mddle may not | ook the
same. So, there are issues of reliability; there
are issues of efficiency; and there are issues of
integrity when you do that because you are, in
fact, conpromising the integrity if you are give
indirect, if not direct, insights to people about
what is happening early on.

DR H ATT: Well, that is exactly right.
And the concern | think is that in retrospect,
hearing the DSMB story, it nakes sense froma sort
of narrowly defined patient safety issue--we have a
signal here, why don't we stop?

But if you are now arguing the p value is
0.04 and the wei ght of evidence issue | think is on
the table, then this is not overwhel ming. Had the
study continued | don't know if the groups woul d
have separated further or not. But | think that
question is begged by what happened. So, the

behavior, in retrospect and ny sense of it, was not
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a good thing.

DR. NI SSEN. You know, it is interesting.
I amgoing to weigh in here a little bit and, from
a non-statistician's viewpoint, there are severa
i ssues here in this trial that are a little bit
different. First of all, this issue of having
things bounce around a lot early in the trial. As
you poi nted out, Tom there are innunerable
exanpl es where an endpoi nt has gone in the w ong
direction early in the trial and then things turn
right around, and by the end of the trial you have
a highly significant result. If you do enough
trials you are going to see that happen.

There are some special considerations here
and we have to understand what they are. Very few
trials have been done in a solely African Anerican
popul ation. | amsure that the sponsor and
everybody was unconfortabl e whether they could find
these patients and get theminto the trial. | am
sure this was a challenging trial to do. There is
also the fact that this is a very small conpany and

so there was conservation of resources, and
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soneti mes you nake these conpromn ses which
unfortunately, do inpact on the strength of
evidence. But | don't think, you know, with this
agent that they were going to target for an African
Anerican popul ation they could invest--and you
would like to do a very powerful trial. In fact,
you would like to do a trial that would be able to
detect as little as a 15 percent outcone 20 percent
reduction in nortality.

Let me tell you, as a clinician, you give
me drug with statistically robust evidence that it
reduces nortality by 15 percent, that is a
bl ockbuster. This was under-powered fromthe very
beginning and | think | understand sonme of the
reasons why it was under-powered. The fortunate
thing for the sponsor is the final effect size,
this 43 percent reduction in nortality and pretty
big effects in other areas that all owed the smal
sanple size to work out for them But, in fact,
the fact is they were working on the nargi ns of
what an adequately powered study for this

i ndi cation should | ook |ike, and those are
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exi gencies of trying to do this in a special

popul ation with a small conpany that has sone

limted resources, and | amsure that is exactly

what happened here. Bob, you wanted to say
sonet hi ng?

DR. TEMPLE: This relates to the | ast

poi nt Tom made and went over fairly quickly. The

recal cul ati on was not based on survival data.

Actually, | can't tell--was it based on the

original primary endpoint? Yes? Gkay. That neans
that survival events were a tiny fraction of the

total. | can see frompage 15 that that they are

only a third--that is only deaths and
hospi tal i zations; that doesn't count the other

ones. So, it is atiny fraction

You very quickly said that doesn't matter

you have to adjust the death anyway by the sane

anount. | aminterested in that. It may be beyond

the scope today, but that conmes up a lot. W have

told people that if you didn't do an interim
anal ysis for survival you don't have to do

OBrien-Flemng on it because you didn't take a
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look at it. In fact, they m ght not even have
taken a look at it. That is another possibility.

I guess here they probably did. But that seens
relatively inportant and the adjustnment you suggest
for nortality is quite large. You are nore than
doubling the p value. 1In other words, even if you
treated the data sets as conpl etely independent you
woul d only double them | think

DR. FLEM NG It is part of the
conpl exity--

DR. TEMPLE: That seens quite extrene for
this particular thing.

DR FLEM NG It is part of the
conplexity. But just to cone back, Bob, you raise
a really good point that | also have encountered
frequently and think a |l ot about, and that is if a
trial is looking at death, M and stroke and it is
moni tored on that endpoint, when you go back do you
have to adjust for an analysis that | ooks at death
al one, or do you have to adjust for an analysis
that | ooks at death/M? Well, the death component

is probably a fairly small part of the
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death/ M /stroke. The death/M conponent is a
pretty substantial part so | think you can see
right away that what matters is the correlation
What is the correlation bet the test statistic for
the primary endpoint and the test statistic for the
secondary endpoint? If, in fact, there is
non-trivial correlation, then you are not stopping
at random

Furthernmore, in this process when there is
an adjustnent to the sanple size, can you assure ne
that the only thing people | ooked at was the
pri mary endpoint and not at any of the conponents?
But, furthernore, | would argue what led to the
increase is a relatively uninpressive result that
was particularly apparent with survival. It was
the survival part that was particularly apparently
different. So, the endpoint that gai ned the nost,
the endpoint in this analysis that gained the nost
fromthe increase in sanple size was survival. |If
you | ook at the data here, Bob, when you | ook at
the breakdown on page 15--

DR. TEMPLE: Hospitalization was not so
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uni npr essi ve.

DR FLEM NG First heart failure
hospitalization was 0.66, 0.58. The conposite
endpoi nt was 24 versus 31. Those types of changes
t hensel ves woul d coincide with 1.6 inflation of the
sampl e size, which happened. But nortality was a
15-fold difference. So the very endpoint that
actually was weighing in here to have this
i nfluence was particularly survival. It is the
nmeasure that benefited the nost by the increase.

To say that | amnot going to adjust for
it--we can have | ong phil osophi cal discussions but
it is not controversial that you have to adjust.
The question is do you have to take the ful
adj ustnent because it is correl ated?

[ Mul ti-nenber discussion]

DR. NISSEN. Inplicitly you | ooked at
ever yt hi ng.

DR FLEM NG Inplicitly, but even if you
told me | only | ooked at the conposite, the test
statistic for the conmposite is correlated with the

test statistic for survival. So, even there, there
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is a feature of adjustnent.

DR. TEMPLE: Even though it wasn't at the
time.

DR FLEM NG It is always correlated,

Bob.

DR. TEMPLE: It wasn't in the first |ook

DR FLEM NG It is always correl ated
Those two test statistics are always correlated. A
test statistic on death/M/stroke is always
correlated with a test statistic on the conmponents.

DR. NI SSEN. Let nme bring us back down to
earth--

[ Laught er]

DR. FLEM NG Maybe there is a bottomline
her e- -

DR NISSEN. Well, let ne propose a bottom
line and see how this sits with people, nanely, we
can view this alnost as a sensitivity analysis and
we can say that we have a best-case and a
wor st - case scenario. W could have the nost
|'i beral adjustment method, which is the sponsor's

adjustnent to 0.16 which, Tom | understand you
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reject as being not sufficient and that is
perfectly proper. W have the npbst conservative
adj ustnent--and | expect you to do this because you
al ways have done this for us on the
conmittee--which takes you up to as nmuch as 0. 44,
let's say. So, the real answer probably is
somewhere in that range and the commttee may want
to factor that thinking into their conclusions.
Woul d you accept that judgnent?

DR FLEM NG It is not quite what you
sai d because we have to distinguish the adjustnents
on the primary endpoint and what | was tal king
about was nortality. So, the nortality p val ue was
0.12 and | amputting forward what ny best attenpt
was to recreate what the proper adjustment woul d
be, after three hours of attenpting to do this
because of the conplexity of what happens when you
are doing these adaptive nethods, and | come up
with sonething in the range of 0.04.

The p val ues you are referring to are for
the primary where the unadjusted was 0.01; the

sponsor's adjustrment was 0.16; the FDA' s adj ust nent
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was 0.021, just reflecting the fact that when you
get into these adaptive nethods there is a | ot of
confusion. You now have three different |evels
t here.

What is the inpact of this? It is not
huge; it is not huge in this case but it is not
irrelevant. So, if sonebody says we have clearly
established a survival effect crossing the
boundary, | would step back and say we have clearly
got evidence of a survival effect that is the
vicinity of the boundary. Now, that is not a
hugely different statement but it is actually
somewhat different and it will have sone
inplications |later on when one | ooks at the overal
strength of evidence.

DR. NISSEN. | think what you have heard
is some statistical argunments about what is a nore
conservative approach to the data. | think it is
entirely appropriate and the comm ttee should, of
course, factor in everybody's thoughts about that.
John, do you want to say sonething?

DR TEERLINK: | was just interested in
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what is the boundary then. W all think anything
bel ow 0.05 is significant but actually when you do
these kind of adjustnments for boundaries 0.05 isn't
the target anynore. There is a new target when you
do these. Because of what we have seen in trials
where it bounces around, we have seen trials that
were wildly positive and turned negative |later, and
the reverse also. So, to protect against that
random chance in the swi ng, especially when you are
dealing with such small nunbers of events, you have
to readjust what that p is that is the target. So,
what was that target?

DR FLEM NG Well, inny view, to cone
back to what | was saying before, the p val ues that
I truly best understand are the prespecified
primary analysis and the prespecified primry
endpoint. | amextending that to saying the
sequential nonitoring of those p values, using a
proper adjustment, and | believe this trial hit
that endpoint. It is statistically significant on
that particul ar neasure.

DR NI SSEN. But barely so.
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DR FLEM NG \Well, let's go with the FDA
adjustnent, 0.021. That is, in fact, below the
traditional 0.05. Now, a big issue that should
come up inour mnds is if thisis asingle tria
regi strational package, what is the target? Ray
Li pi cky used to remind us if we think of one-sided
p values of a positive trial as 0.025, he used to
say what is 0.025 squared, which is triple 0.625.
And, there have been nmany discussions that if you
have a neasure like nortality--let's just go back
to January 6th and 7th of 2003 rather than recreate
wheel s--what if nortality is, say, a secondary
nmeasure, is different from other neasures,
shouldn't there in fact be sone particul ar
attention given to nortality? | would argue yes,
but it is not free. It is the secondary endpoint.
I would still want to see sone greater strength of
evi dence.

Back of the envel ope two years ago, | said
put zero in front of it; 0.0025 one-sided would be
persuasive. But all of that still is strength of

evidence of a single trial. |If a trial should
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stand al one, both FDA and European regul atory
authorities have said, yes, single trials can be an
adequat e basis for approval. Results have to be
robust and conpelling, pristine trials, interna
consi stency, high quality conduct and, vaguely
stated, stronger statistical evidence.

Frequently across nmany di sease areas, many
divisions in FDA have heard that stated as if it is
an irreversible norbidity or nortality endpoint,

i ke death, like stroke, like |oss of vision, like
H'V infection, sonmething |ess than strength of

evi dence of two trials would be a basis. Well, |
am a statistician--what is a nunber between 1 and
2?7 It is 1.5. So, 0.025 is 0.04; two-sided p

val ue, 0.01.

So, back of the envelope that | have
al ways used on a primary nortality endpoint
two-sided 0.05 is SOE-1. Two-sided 0.01 is
approvable; 0.01 is approvable for a non-nortality
measure. Purely a guide, factoring in other things
Ii ke secondary endpoints--safety, etc.

So, just to get to the essence here, for
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nmortality | think it is close to what | would cal
SCE-1, close to 0.025 one-sided. It is in that
vicinity. The question though is what is the
strength of evidence that is going to be required
for that, given that nortality wasn't the prinmary
endpoi nt ?

DR NISSEN. | had a very simlar
di scussion in a discussion of pul nobnary
hypertensi on where we were dealing with sonething
that was kind of an orphan disease, and | renenber
you know, we sort of said, well, you nake sone
adj ustnent s soneti mes because you want to encourage
trials in special populations and di seases which
are of public health inportance which we have few
therapies for. | just want the conmttee to think
about this.

I amnot offering an opinion, although I
have one, that with this problem of not having
trials in mnority popul ations, of the
di sproportionate burden, the public health
consequences we sonetines, as a committee, have

made adj ustnents based upon factors that are not
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statistical. W have said many tines on this
conmmittee that we are never going to be slave to a
p value. W are here to do the nost good for the
nost people. So, we will have to factor in--you
will all have to nmake your choices, as will I,
about that. It might as well be explicit that, you
know, we are thinking about those things. Nornman?

DR. FLEM NG Let ne just add to that
though. As a statistician on the committee
strongly endorse that. M interest is to do the
best we can to try to put into proper context what
is the statistical strength of evidence, but then
clearly encourage that a lot of clinical judgnent
needs to be brought in, in terms of the totality of
the picture, what is known from external sources,
how extraordinary is this instance, etc. Al that
definitely needs to be factored in.

DR. NI SSEN: Norman, did you want to say
sonet hi ng?

DR. STOCKBRIDGE: It was ny hope to get
you to be explicit about your thinking about the

earlier studies in this. To what extent does that
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reduce the burden on the third trial? This isn't,
you know, just dreaning outside of anything,
sitting dowmn to do a single trial. Do you give any
credit at all for the hypothesis that was generated
out of the first two?

DR. NI SSEN:  You will hear from us about
that, | have no doubt, as we nove forward

DR. OTA WANG | actually have an
addi ti onal coment .

DR NI SSEN: Pl ease.

DR. OTA WANG There has been tal k that
because there are certain popul ati ons or
communities that are difficult to recruit fromor
there are limted resources, | amunconfortable
with the thought that there is a notion that for
sone types of research, for sone types of
communi ties or popul ations we can actually | ower
the bar in terns of scientific integrity that we
are using to evaluate the research. So, | guess
would also like to bring up to the conmittee to put
that into wei ghing the evidence. Should we

actual ly have different standards for different
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types of research for different communities? And
is it justifiable to say that we can actually do
that because there are linmted resources or that
because sone people find it difficult to actually
enter those conmunities to recruit themfor
subj ect s?

DR NISSEN. | amgoing to answer that for
mysel f and tell you that, you know, if you devel op
a drug and the people you can enroll in a clinica
trial is the entirety of the population in the
United States for the disease, let's say heart
failure, it is a lot easier to study that
popul ation than it is a population that represents
a relatively small fraction of the popul ation.

This is just a practical matter. W |ove to have
trials that have nore than enough power to answer
the questions very, very well. That is hard to
achi eve when the popul ation that you are trying to
study--the FDA has recogni zed this in sone of the
policies related to orphan drugs where you have a
smal | nunmber of people that have a disease. So, if

you are devel oping a drug for a di sease and there
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are not many people that have it, you get sone
points for doing that.

| amarguing that it is not unreasonable
public policy to make sone adjustnent for that.
Now, you nmay not all agree with me, and Bob Tenpl e
may not agree with me, but that is one guy's
opi ni on.

DR. TEMPLE: | might agree under sone
circunstances. | don't think it cones up here.
Despite what sone people think, the enrollnent of

the bl ack popul ation into cardi ovascular trials is

not so mserable as people think. It is not 5
percent. | will circulate a docunent we did sone
years ago. | don't think the data has changed too
much. It is more |ike 15-30 percent, perhaps

because there is a high rate of cardiovascul ar
di sease

So, | don't think there is any difficulty
in finding a suitable nunber of blacks to enter a
study like this. | don't think we shoul d nake any
particul ar all owance for that. It ought to be good

data and it ought to neet the test.
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There are rare circunstances where, you
know, there are only ten people with the disease.
That is another kind of question. | don't think
that is the issue here. | really don't. There is
a lot of black participation. Actually, for what
it is worth, we are having trouble now because
trials are being done abroad; it is getting worse.

DR. NI SSEN. Let nme just say | am not
sayi ng how | arge the adjustnent ought to be. You
know a p value of 0.15 is not what we are tal king
about here. What we are tal king about here is
where sonething is close to what we woul d consi der
to be conpelling. | think we all agree that we are
in that sort of ballpark. Do you get points for
doing a study in people for which it is nore
difficult to do the study and where the information
is very valuable froma societal point of view and
froma nmedical care point of view?

You know, | live in Ceveland, Chio, Bob
W have a very large African Anmerican popul ation
W see a lot of heart failure. As we all know and

we are to talk about a little bit |later, ACE
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inhibitors don't work so well in that population
So, when you get information that is potentially
very val uabl e and informative about a group that
can be very difficult to treat, you have to give a
sponsor some points for going after that.

DR. TEMPLE: | agree. You just said a
different thing though. This is newinformation in
a group that is under-served by avail abl e therapy.
That is a different question froma bunch of people
hard to get into trials.

DR. NISSEN. Well, | amfactoring all of
those factors in. You know, Tomis very good at
adjusting p values for statistical considerations.
My job as a clinician on the panel is to adjust p
values for clinical and | think societal
considerations, and | amgoing to tell you what |
think a little bit later.

DR. TEMPLE: Well, it even goes to the
i mportance of the finding, and it is no secret that
we treat death differently fromthe way we treat
other things in terns of adjustment and that makes

a lot of sense. So, | don't object to any of those
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things. | just want to tell you it is not that
hard historically to get the black population into
cardi ovascul ar trials.

DR NI SSEN: You know, it is hard for sone
of the reasons you heard fromthe mcrophone today.
That is, there is distrust of the health provider
community by African Anericans, sonme of it
justified. So, we have to overconpensate in order
to nake people confortable in mnority groups with
participating in clinical trials. Now, we are
wor king at that and we are doing a lot of work to
try to do that. These folks were able to pull it
off and | amgoing to give them sone points for
that. Let's nove on.

MR. SAMJELS: M. Chairman, if | may? You

know, | have been sitting here and listening. | am
neither a clinician nor aml a physician. 1 am
here as a patient representative. |t has been

fascinating for ne because for the | ast ten years
my experience has been primarily in the world of
cancer. | aman 11-year prostate cancer survivor

and a 6-year throat cancer survivor. | also happen
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to have hi gh bl ood pressure and di abetes. So,
think I amthe audience that this drug is really
meant for. And it has been fascinating to hear the
statistical perspective, the clinical perspective.
But let ne tell you froma patient perspective

I hear the statistics of people who have
been inpacted by this disease and, indeed, |
probably will be one of those who will suffer from
it. | would hope that we woul d understand the fact
that we may have to adjust slightly to accommopdate
the need of this very hard-pressed segnment of our
popul ation that suffers disproportionately from
cancer, from heart disease, fromdiabetes. | nean
there are just so many health issues that affect
this cormunity. So, | have come with nmy mnd not
made up but | will tell you that after |istening,
the people who nean the nost to ne are the patients
because, indeed, that is truly who this is going to
affect.

It is kind of hard for ne to justify from
a statistical/clinician point of viewthe validity

of all that we have heard today. But froma very
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practical point of view, as one who, indeed, wll
probably wi nd up having to take this drug or one
like it, I can only urge you to think like a
patient. Please think |ike a patient because,

i ndeed, as we wal k away today this is a historica
deci si on because, as | understand, it is one of the
first drugs that will be focused at a specific
segnment of our population. So, | can understand
the di scussion and debate and the hardness of this
decision, but | just ask if you could think in your
heart as a patient when you ultimtely nake your
deci si on about this.

DR NI SSEN. thank you very nuch, sir. |
am going to nove back to the questions. oviously,
this is a very challenging and precedent setting
meeting. | believe we are on 1.2.2. The question
is how conforted are you by anal yses of CHF
hospitalization anong early and |l ate enroll ees?
Have we addressed that adequately? | think we
have.

1.3. The difference in time to first

hospitalization for heart failure was |arge and
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statistically significant, while the difference in
total days in hospital for heart failure or for
ot her cardiovascul ar causes was small and
statistically insignificant. For patients with
heart failure, is tine--

DR. STOCKBRIDGE: | think we can skip that
one. | think the conmpany adequately addressed that
during the presentation.

DR. NI SSEN: Ckay. Do you want to skip
all of 1.3?

DR STOCKBRIDGE: | think we can do that,
unl ess sonebody thinks they didn't address that.

DR. NISSEN. | thought it was nicely
addressed also. 1.4. Interpretation of the
quality of life data is rendered difficult because
of the early termi nation of the study. How
persuasive is the retrospective analysis with | ast
observation carried forward? Anybody want to junp
in on that?

I amgoing to say a few things here
First of all, it is the nost difficult but it is

al so very inportant data. The first thing | want
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to say is that | amglad that it was included. |
amnot sure if including it as a part of the
composite primary endpoint was the w sest approach
as opposed to a well-defined secondary endpoi nt,
but what was done was done.

The question really | think speaks to the
robustness of the data. It is clearly harned
significantly by early term nation and that is why
Tom Fl em ng' s concerns about the exact
ci rcumst ances under which term nation was deci ded
are very inportant. Because whenever you termnate
atrial early you take away informati on and that
informati on can sonetinmes be extraordinarily
val uabl e.

Havi ng said that, in interpreting the data
there are several things that help nme here.
actually really liked the slide where we got to see
the point estimates for each of the time points, 3
nmonths, 6 nonths, 9 nonths, 12 nonths, etc. It is
very hel pful that you see that at virtually every
assessnent, sonetinmes significant, sonetimes not,

things are going in the right direction and by
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approxi mately the same anmpbunt. | woul d consider

the | ast observation carried forward versus the

initial analysis to be a sensitivity anal ysis.

no matter how you look at it, you end up with a p

val ue, no matter how you slice it and dice it.

| also think that for future trials,

havi ng seen what happened here, | amnot sure

woul d pick a single point intime to do this
because | think it could be very distorting in

other trials where things can bounce around a

certain anpbunt, and maybe there is a nore robust

way to do that. Having said that, the consistency

of the fact, no matter how analyzed, | felt

convinci ng. Tonf®

DR. FLEM NG | largely agree. Wen |
think in terns of endpoints in trials, particularly

primary endpoints, | think of being guided by the

principle that I want that endpoint to be
measurabl e and interpretable. |1 want it to be
sensitive to the effects of the intervention

I want it to be clinically relevant. To the

sponsor's credit, | think they have chosen
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endpoints that are clinically relevant. They are
putting together nortality; they are putting
together heart failure, hospitalization; they are
putting together quality of life.

I think in the interest of naxim zing
sensitivity in a single neasure they have given up
sone interpretability, and it is exactly the point
you are naking. | would have preferred to have had
heart failure and hospitalization-free survival,
i.e., those two conmponents together, heart failure
hospitalization-free survival and a quality of life
assessnent either as co-primary or as a secondary
because it greatly enhances the interpretability.
In fact, that is the way | aminterpreting the
data. | get lost in this primary endpoint. | know
that we like a single measure and | like a single
measure too but sonetimes we give up too nuch
interpretability in that goal

So, as we look at the conponent of quality

of life, nmy sense is simlar to yours. | find this
reassuring. Do | call it statistically significant
or not? | ama little uneasy with this LOCF, as
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you can tell. But the main drift of this that I am
coming away fromis, yes, this is very reinforcing
to the other conponents, to the favorable pattern
seen on heart failure hospitalization and on
overall nortality. There are certainly indications
of overall benefit in quality of life, although
woul dn't want to be pinned down on exactly what
strength of evidence that woul d be because of these
uncertainties of the m ssingness, even if a fair
anount of that m ssingness was because of early
term nation.

DR. HI ATT: Froma clinical perspective on
that, | agree with your interpretation. | think
that the sequential nature of the group differences
strengthens any of the sort of howto carry forward
data or inpute the worst score. But the scale
around that instrunment versus a hard endpoint is so
hard to interpret in the context of a bundled
endpoi nt ..

I know for the SF-36 physical function
components there is a certain expected change in

the heal thy popul ation over tinme. They |lose a
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certain anount of function per year and an
i ntervention that changes that neasurenent by a
certain anpbunt gives you back a year of functiona
life, if youwill. It is not really quality life
but it is certainly function. | don't know as mnuch
about this instrunent. Cbviously, a lot of people
around the table do.

| guess what | am asking here is what
those group differences nean in terms of the
patient? 1s going fromCass IIl to Cass [1? |
don't know if we need to debate that today but I
think it is harder to interpret in the context of a
bundl ed endpoint. | would have rather seen it as a
secondary.

DR. NISSEN: M colleagues in the heart
failure world whom | do consult fromtinme to tine
tell ne that these differences have been shown and
been validated to be inportant differences in terns
of what they really mean to patients.

| amgoing to take a little bit of a
contrary view on sonething. That is, sone people

woul d argue that the purpose of nodern nedicine is
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not to extend life; it is to inprove the quality of
life. You could even argue that if you had a
drug- - suppose you had a drug--people with heart
failure are mserable so if you had a drug that had
no effect on survival, no effect on hospitalization
and a robust effect on quality of life it mght be
a pretty good drug. You know, if you talk to
anybody with heart failure they will tell you not
being able to breathe is one of the scariest things
that human beings go through. This is inportant to
me, Tom as a clinician, as sonebody who has to
| ook across the examtable at a patient and say can
I make you better? Can | nade you feel bhetter?

So, "feel good" endpoints are inportant endpoints
and this is a "feel good" endpoint and | value it.

DR FLEM NG | renenber sitting on the
oncol ogy drugs advisory commttee in 1985, sitting
across from Bob Tenpl e- -

DR TEMPLE: What nonth?

DR FLEM NG | don't renenber, Bob, | am
sorry.

[ Laught er]
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In essence, the critical discussion at
that neeting was exactly the point that you were
maki ng, Steve, and that was, we were sitting around
saying we nmay not in sone cases be able to prolong
survival of cancer patients but if we could
meani ngful Iy inmprove their quality of life that is
a great advance. For 20 years we have been
struggling with coming up with sensitive, validated
measures of quality of life, know ng what
meani ngful inpact is on those neasures, and we have
made sone progress. But, in essence, the chall enge
has frequently been not to recognize that it is
important to inprove quality of life as well as
survival, but to be able to do so in a concl usive,
per suasi ve way.

DR TEMPLE: | take it no one renenbers
that the cardiorenal advisory commttee has opined
on this matter when it was considering fl osequi nan
For all | know, either Jay or MIton was the chair
at the time, | don't know. There was a point
estimate for survival that was adverse. This was

before a profile was done. The committee
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explicitly said if you can show i nproved exerci se
tol erance we don't care. It is worth it anyway.
When the profile cane out, which is in abstract
form and has never been published--

[ Laught er]

--but we all know the results, it showed
not only that survival was inpaired but it showed
that exercise inprovenent was gone by three nonths
or so. So, that was a convincing case for getting
rid of the drug. But the conmttee really did
think about this and agoni zed about it and of fered
t hat opi ni on.

DR. NISSEN. | want to put that on the
table and obviously it is going to cone up again,
and we mght as well sort of give our thoughts
about it. | amgoing to nove us forward unl ess
there are further comments about this. Yes,

Jonat han?

DR. SACKNER- BERNSTEIN: For the npbst part
| agree with what has been said about the quality
of life as an independent versus as part of the

conposite. But the one concern that | do have is
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that we are looking at a therapy that is in theory
based on sone biol ogic difference between bl acks
and non-blacks. 1In fact, there are probably nore
physi ol ogi ¢ differences between nen and wonen than
there is between bl acks and non-blacks. So, | ama
little bit concerned that we really haven't gotten
into the issue of howlittle data there is--even
though the point estimtes are favorabl e, how
little data there is for women to be treated with
this. There is no external data to corroborate it.
So, even though the point estimate is small and the
confidence intervals don't have a lot of unity
certainly with nortality--you are tal king probably
only about 300 wonmen that saw this drug for six
nmont hs.

DR. NISSEN. Stay with us because we have
an upcom ng question where we are going to ask
about the popul ation--

DR. SACKNER- BERNSTEIN: The question | was
going to ask is should we find out about quality of
life in wonen specifically? That is why | was

bringing it up now Do you want to wait till we
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get to the popul ation?

DR. NISSEN. Let's do it when we get down
to that topic. | amgoing to try to nove us right
on through the questions. W nade sone progress
t here.

Nunber 2. Policy issues. Odinarily, one
expects to understand the role of each conponent in
a conbi nati on product, as noted in 21 CFR 300. 50.
How i nportant would that be if you believed there
was an effect on nortality? On hospitalization?

On synmptons? |f there had ben nore than two active
ingredients and if you suspected one conponent is
subj ect to tolerance effects?

I will take all those together, and what
we are really talking about is this issue of do we
under stand the conponents and this is not the usua
approach. So, let's hear what the comrittee has to
say. Anybody? Go ahead, John

DR TEERLINK: | think it is fairly clear
we don't understand what all the conponents are
doing. There is no information on dose. There is

no informati on on how to adjust either conponent
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for any effect or for any positive outcone or for
any adverse effect. This is the only trial that
has been done with this dose. This is the only
informati on we have with this pill.

DR. NISSEN. | am going to nake sone
comrents that | think m ght be relevant to what you
are asking here. First of all, you said it
earlier, Bob Tenmple, and | agree with that, if you
believe that there is an effect on nortality there
is just nothing you can do here about this because,
as you pointed out rightly earlier, you can't do a
factorial study when you expect that the nortality
advantage is com ng fromone conponent. You can't
deny peopl e that conponent.

Now t he question is, is the evidence on
nortal ity persuasive enough? And, you know, apart
fromthe p val ues--you know, a 43 percent reduction
in nortality is a pretty big effect. [If you think
that is coming fromone of the conponents, in order
to find it out you are going to have to expose a
group of people to a pretty substantial risk

The question would be nore interesting, of
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course, if it were on softer endpoints, such as
hospitalization and relief of synptons, etc.

Again, this is | think potentially agonizingly
difficult because our job is to avoid suffering,
but when you do clinical trials you
sometines--well, you are always going to have a
pl acebo. Right? So, you do a placebo-controlled
trial. If the drug actually works and if you
really think it is going to work, you are denying
hal f the participants the benefit. Wy is there
equi poi se? There is equipoi se because we don't
know. If we don't know for certain, then the tria
i s ethical

So, the question is where does that
boundary lie? That is a very, very difficult
question. | amnot necessarily prepared to answer
it sort of in the abstract. | think the answer to
that question is in the specific case. So, let's
take this specific case. | guess | think that
given the fact that we are tal king about |egacy
products that have al ways been given together,

goi ng back a long way, there are priors here that
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have sone influence on our thinking about this.
guess | think that the fact that you have a
positive trial now really does pretty nuch preclude
taking it apart and figuring out which conponent is
| eading to which aspect of protection. But
somebody el se nmay not agree with ne.

DR H ATT: Steve, | think | support that.
I nean, | raised this issue earlier today and | was
qui te concerned about the |lack of information on
the conponents and the doses. | still think that
is alimtation. But | think the argunent you just

made trunps that and it is difficult to argue

against it.

So, | would then like to suggest--and
can't predict how the vote will go right now -but
if this were to go forward, | really think it is

i nperative that the potentially rare toxicities be
formally and rigorously evaluated and not just |eft
to sone open surveillance kind of nechanism |
think the issue nowis not does this drug naybe

|l ower nortality risk because we think we know t hat

in the current formulation, the current dose. The
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issue is, is there potential toxicity to a
conmponent? If there is, how are we going to detect
that? So, | really would like the FDA and the
committee to consider that.

DR. TEMPLE: You are particularly worried,
| take it, about |upus devel oping over time?

DR H ATT: What | amworried about is
that hydral azine was given a long time ago. It is
really not given a lot very nuch now It wll
potentially be given to a | ot of patients that
haven't been exposed to it before. Jonathan
mentioned the fact that a | ot of wonen might be
taki ng the hydral azi ne who m ght be at higher risk
I think lupus is only one exanple of drug toxicity
that has a small signal and that woul dn't be
detected in a clinical trial of this size. So, we
may never know until sonething bad happens and
don't think today we can afford to be in that
posi tion.

DR. TEMPLE: But there are various ways of
trying to get postmarketing information. It is

easier sonetinmes if you are focusing on a
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particular thing but you are not. You are worried
about a nore general issue, and | argely because the
use of this drug was a long time ago. | nean,
there was very w despread use of hydral azine but it
wasn't in the nmodern era with nodern warning
systens or anything |like that.

DR HATT: | think it is a nore generic
i ssue around postmarketing surveillance that has
been well reviewed in the nmedical literature in the
| ast couple of nonths, and | also think we shoul d
be m ndful of that today.

DR. NISSEN. | amgoing to take a contrary
vi ewpoint here. First of all, | always think it is
good to do postmarketing surveillance but it is
important to put this in a certain clinica
context. We know that there is sone very | ow
background rate of SLE-Iike phenonena with the use
of hydralazine. W are treating a di sease where
the 2-year nortality is pretty high. You know, we
have all been sensitized by the Cox-2 debate and
some of these other things where we have a drug

that was used for a non-life-threatening disease
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and where a life-threatening toxicity occurred.
Here is a situation where we have a
Iife-threatening disease and a non-1life-threatening
toxicity. So, ny threshold, ny worry level is nuch
| ower when you are using a drug to treat--1 don't
know, what do you estimate, John, the 5-year
nortality nowis in Cass Ill, Call IV heart
failure? Fifty percent probably? Higher?

DR SACKNER- BERNSTEIN: Even if it were
| ess--
DR NI SSEN: Yes, it is still enornous.
So, we are tal king about a disease which is not
i nconsequential but, you know, |upus is not as
serious. So, ny concern is not as great but |
under st and where you are coming fromand | do think
drug safety is very, very inportant but is |ess
i mportant when you have a |ife-saving indication.
DR. TEMPLE: | guess the thing | would add
as part of the general discussion is that the
spont aneous reporting systemor |looking in certain
heal thcare systens is pretty good at picking up

bolts fromthe blue type events--lupus, things |ike
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that but, of course, it is not very good at
detecting a 30 percent increase in heart attack
rate. The only thing that gets that is controlled
trials. So, you have to figure out what it is you
woul d want to | ook for and whether you need nore
than the spontaneous reporting systemin this
particular case. | guess Steven is saying he
thinks that will pick up what you need to know.

DR. NI SSEN: That is sort of what | am
sayi ng.

DR TEMPLE: It is also true there are
i ncreasingly ways of | ooking within captive data
systens that allow us to ook for those things that
we are actively working on

DR. NI SSEN:  Nor man?

DR STOCKBRI DGE: Before giving up totally
on the thrust of 2.1., let ne go around a different
direction on it. | have over the last 12 nonths
had several devel opment prograns presented,
prospective devel opment prograns presented to the
division that involve two, three, four, five

different chemcal entities. Al right?
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Prospective-- don't know whether or not it is going
to affect nmortality; don't know whether it is going
to affect hospitalization, sonething you think is
inmportant. Wat am | supposed to tell the next one
that conmes in? Do they have an obligation to work
up the contributions of the individual conponents?
O, do we wait and see whether or not it affects
somet hi ng you care about and then nake that
deci si on?

DR. FLEM NG Norman, | have been sitting
here thinki ng about exactly that as this discussion
has been ongoing. | amconfortable with all that
has been said, and | think, for reasons that make
sense, this question is being answered in the
context of what we should do based on where we are
today and what we should require for BiDi| based on
where we are today.

What concerns nme is that there m ght be an
interpretation of this discussion that, while it
isn't so critical to understand what the conponents
contribute and I would strongly disagree with that,

I think if we believed in this setting that it is

file:///Z|/Storage/0616 CARD.TXT (330 of 403) [6/29/2005 3:47:06 PM]



file:///Z|/Storage/0616CARD.TXT

331
very plausi ble that the essence of benefit to risk
coul d have been achieved with any single component,
then | think this points out the fact that this is
a di scussion that shoul d have been held before the
trial was done so that we would, in fact, design
the right trial to be able to get us to where we
want to be before we had data that would or would
not indicate that there was a substantial surviva
ef fect.

So, to ny way of thinking that doesn't
mean there is a single right way to proceed. How
strong is the evidence that the benefit you are
going to get is truly through a synergy of these
two conponents that really is inherently going to
require both, well, then prospectively if that is
persuasive | can accept going forward with the
trial design that does control against both. But
if there is far less insight than that and you have
two cl asses of agents or two conponents that
readily individually could carry a substanti al
essence of benefit to risk, then sone type of a

factorial design or other design that would
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prospectively allow you to determ ne that so that
when you had the data in hand you wouldn't be in
the position of saying, well, we really don't know
but now can we step back and readdress the
quest i on.

DR. NI SSEN: Norman, ny answer is simlar
to Toms, with a winkle here. | think you have
two sides to the equation. Wat is the evidence
that conbi ning the conponents is a rational
approach to the disease state you are treating,
that you have sone priors; you know sone things
that make you think that that is a smart thing to
do? Then, what are the toxicities that we know, or
what do we know about toxicities? Because we all
know-certainly I know that the nore drugs you give
a patient the better the probability that you are
goi ng to produce an adverse event. Pol ypharnacy
| eads to adverse events. So, if you can get
sonet hing done with a single drug, that often wll
be the preferred approach.

So, | think what | woul d suggest that you

want to do is |ook at what you know about whet her
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there is a reasonable basis for conbining the
agents; | ook at what you know that relates to the
potential additive toxicities involved in doing so;
and then on a case-by-case basis try to do what
makes reasonabl e regul atory sense.

In other words, if you have weak evi dence
that conbi ning the drugs nakes a rational sense and
one or nmore of those conponents has a high risk of
toxicity, it is mandatory to test this in a
factorial sort of design.

DR H ATT: Well, it nay be that the
i ndication matters too.

DR NI SSEN: It does.

DR H ATT: So, | think what we are
tal king about here is that if nmortality is driving
this it is unethical to try to figure that out. |If
the indication is a synptomatic endpoint it may not
be unethical to figure that out.

DR TEMPLE: | don't think we have backed
off or are prepared to back off fromthe genera
requi renent that you have evidence that both

contribute. Now, what that evidence is could be
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debated in any given case. M guess that a pure
arterial dilator is probably not going to do so
great in heart failure. Prazosin doesn't. Calcium
channel blockers don't. They are all good arteria
dilators. So, there is a lot of reason to think
this makes sense. We may be able to get some nore
henodynanmi ¢ data toget her even after approval if
you recomrend it and we approve it. So, we can
explore that. But | don't believe we think the
conbination policy or rule is in doubt. W expect
that kind of information. That is what
effectiveness neans for a conbination. But there
are those special cases where you have a surviva
effect where it gets very dicey.

DR. NISSEN: It gets particularly dicey
now i f you have three or four or five conmponents.

DR. TEMPLE: W are actually rewiting our
combi nation policy and it will address things |ike
that. W have had people conme to us with 20
conponents, saying, okay, what am| supposed to do?
And we have said show that inproves survival and we

will talk.
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DR MCCLESKEY: Bob, may | say sonethi ng?
From an industry perspective, what you just said is
refreshing and in response to the question Nornman
raised, and that is that | think industry is
pl eased to hear that factorial designs that we are
tal ki ng about here are not absol utely mandat ed but
will be judged to their need, and so forth, on a
case-by-case basis. That is refreshing to us.

Secondl y, regardi ng the postnarketing
safety issue that you di scussed before, in the
specific case | wonder if it is worth considering
what we have heard fromtestinony in front of this
conmittee that this particular patient popul ation
is sonetimes difficult to have access to; difficult
to foll owup; and sonme kind of postmarketing safety
eval uation of that group mght be nore difficult
than of another patient popul ation

DR TEMPLE: You know, | don't know that.
| don't know if there are fewer adverse reaction
reports or not. If you wanted to do sonet hi ng
special, you might consider a registry. Registries

are voluntary. |If you don't want to do it, don't
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sign up. And you might be able to do that. |
think Steven addressed the question of whether that
i S necessary.

Just on the first part, don't be
over -refreshed- -

[ Laught er]

--we really would ordinarily expect
factorial designs unless soneone can nake a
convi ncing case that it is obvious from other
source of data. That is allowed, always has been

DR NI SSEN:  You know, this is not
irrelevant. There are sone strange fol ks running
around in the U K that want to do sonething called
a poly-pill and they are going to throw about seven
things init. Wo knows, it may cone before you
sone day, or before us.

W are 2.1.2. Whiat is the evidence that
bot h conponents heart failure henodynam c effects
when used together short termand |long-tern? Do
you really care about that? You know, the
henodynani c effects are not really the basis for

approval, are they? Tell nme what you are | ooking
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for there

DR. STOCKBRIDGE: | was just |ooking for a
hi nt somewhere that you really did need both
conponents here. Do you think you have a hint that
you need bot h conponents?

DR. NI SSEN: Anybody want to conmment? |
have ny own thoughts. You know, there is a reason
why Dr. Cohn and his coll eagues originally conbined
hydral azi ne and nitrates. From day one these
conponents were used together and the reason was
very sinple. There was henodynamic data. |f you
put a right heart catheter in patients and you gave
hydr al azi ne the cardi ac out put went up but
pul ronary capillary wedge pressure did not fall.

If you gave nitrates pul monary capill ary wedge
pressure fell but you didn't see a lot of fall in
arterial resistance. You had one drug working on
the arterial side, one drug working on the venous
side. It was a logical thing to do and pretty
smart given when it happened, which is a long tine
ago. Sonebody thought of the idea of putting the

two of themtogether and giving it to heart failure
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Now, we know henodynanically that that, in
fact, is the case. Wether that is the reason why
the combination led to the results that we have
here, | can't vouch for that but that is the
rationale that existed. | was sort of around
during that era.

What instructions do you give for patients
who do not tol erate one conmponent of BibDil?

DR SACKNER- BERNSTEIN:  You woul dn't be
able to tell if they didn't tol erate one conponent
of BiDil based on this data.

DR NI SSEN. Yes and no.

DR SACKNER- BERNSTEI N: Headache can be
produced by both; hypertension by both; dizziness
by bot h.

DR. NI SSEN: Yes.

DR. SACKNER- BERNSTEIN:  So, | upus
syndrone, a peradoxi me associ ated neuropat hy,
per adoxi me responsive neuropathy, those are
associ ated with hydral azi ne. Angi oedema, | guess

woul d be suspicious that it is the hydral azi ne that
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is causing it and not the nitrates. But aside from
that, | think it is very hard to tell

DR. NI SSEN: There is another question
they are asking here, of course, which is that
since the drugs are avail abl e i ndependent|y--you
know, did anybody who has ever had a patient with a
nitrate headache get a really bad one? You know,
it is pretty distinctive. It is a throbbing, nasty
headache. Wuld you go ahead and separate the
drug? | can tell you what | would probably do as a
clinician. |If | had seen a very good clinical
response | would probably stop the BiDil, put them
on hydral azine and nitrates and back-titrate the
nitrate.

W didn't talk about this, but there is an
issue with oral nitrates. W might as well have at
least a little discussion of this. Oal nitrates
are subject to first-pass hepatic nmetabolism As a
consequence, the range of doses at which you see
toxicity fromoral nitrates is very broad, and
anybody who has ever used those drugs knows that.

You can give people 5 ng of isosorbide dinitrate
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and get the worst splitting headache you ever saw
in your life. 1n other people you can throw
nitrates at themuntil you are blue in the face and
you don't seemto get the toxicities.

So, this issue of drugs with first-pass
met abol i sm-these are drugs that we often like to
give, watch the relationship between the dose we
give and the effect that we see and do the
titration. There may be clinicians that wll
choose not to use BiDil. They will choose to use
hydral azi ne as a separate conponent and i sosorbide
dinitrate as a separate conmponent and then
individually titrate them W are not precluding
anybody, if we approve this, fromdoing that.

DR. H ATT: But, Steve, | amnot sure it
is logical because the outcone data are based on a
fixed dose conbination. W also know there is
tolerance to nitrates as you push the dose. You
may | ose the benefit of the nitrate effect if you
push the dose. W don't know that.

DR. NI SSEN: Well, you are arguing agai nst

my strategy but | mght argue with you that if |

file:///Z|/Storage/0616 CARD. TXT (340 of 403) [6/29/2005 3:47:06 PM]



file:///Z|/Storage/0616CARD.TXT

341
have an African American patient that has max'd out
on everything else, I mght just make a clinica
decision that giving himhalf as nmuch nitrate with
a full dose of hydralazine is better than giving
himnothing at all, and that is okay. That is a
clinical judgment that physicians are perfectly
inclined to nake. That is not a regulatory issue.
Those are approved drugs. | can use themin any
way | want.

What you are arguing is it mght not neet
the strength of regulatory evidence but it mnight
meet the strength of evidence when dealing with an
i ndi vidual patient. W always can do that. That
is one of the nice things about what we are | ooking
at here. You can always go back to the old way of
doing this if you choose to.

DR TEMPLE: But what | heard is that
nobody thought there was any advice we were capabl e
of giving in labeling at this point.

DR NISSEN: | don't think so.

DR SACKNER- BERNSTEIN:  As | under st ood

the docunents, the protocol seened to give
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investigators the idea that if there were side
ef fects, presunably hypotensive type side effects,
the preexisting therapies should be adjusted to
mai ntain active therapy, if | interpreted the
docunents right.

DR. NISSEN: In clinical practice in this
area, | don't think you can be very specific, and
think that the need to individualize therapy in
heart failure is well recognized and the fact that
a lot of the drugs we give can produce hypotension.
Physicians will have to nake their minds up about
whi ch of the conmponents they will down-titrate if
they get, for exanple, synptomatic hypotension. |
woul d be very cautious about offering that sort of
advice. It is just not probably what we ought to
be doing froma regulatory point of view-one nan's
opi ni on.

Movi ng al ong, ordinarily, one expects to
know sonet hi ng about the effect of dose, and one
does not in this case, for either conponent. What
does the inmportance of information on dose change?

Wth the endpoint? Wth the nunber of active
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i ngredients? Anybody want to say anythi ng about
that? Norman, what are you | ooking for here?

DR. STOCKBRI DGE: Well, | amjust trying
to get some sense of how inportant know ng
sonet hi ng about dose ever is.

DR NI SSEN:  You know, it is wonderfu
when you have it. W don't. | think that it is
like everything else in clinical nedicine. You
know, you have this wi sh-list of things you w sh
you knew about every drug. You should have
absolutely elegant information on the dose-response
curve for every drug we use and for sone of them we
do. W know what happens as you rai se the dose of
anti hypertensi ve agents. You sonetines tell us
that in labels. But often for drugs we don't
really know that data. Look at the other heart
failure components that we use, we don't really
know a | ot about that. W know what the average
dose was of enalapril in the consensus trial. W
know what the average doses are in trials. W
often cannot figure out the information about

whet her that nmakes a difference or not, and it is a
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confounder that physicians have to deal with every
day.

DR. STOCKBRI DGE:  Suppose you didn't think
there was a nortality effect here, suppose it had
come out pretty even with nortality and you thought
this was a hospitalization benefit, the conposite
still won so you thought the thing was
interpretable. Do you now begin to care about dose
and want it worked up?

DR H ATT: That is relevant to what we
just said | think, isn't it? The argunment that
trunps not doing that is the one that Steve
proposed. It is the nortality. |If you are
suggesting that it is nore of a synptonatic
benefit, i.e., hospitalization, then you probably
have nore |icense to expl ore does

DR STOCKBRIDGE: Well, it is not license,
it is encouragenent. Then, the other part of this
question is suppose there are nore than two
conponents here. How does that influence your
interest in know ng sonething about that?

DR NISSEN. It nmakes it nuch nore
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difficult. | think now the nunber of conbinations
you are |ooking at here really goes up
exponentially. Again, there are sone circunstances
where you have a treatnment effect that is very
easily observed and neasured where such studi es can
be done. But it is very hard in longer-termtrials
of drugs in these sort of life-threatening
conditions to get the nobst el egant infornmation you
woul d l'ike. Ray Lipicky used to sit here and argue
that he wants you to go beyond the best dose and
find the bad dose, or whatever, the dose where you
no | onger have any additional effect. Certainly,
froma scientific point of viewthat is often very
useful information but it is very hard to achieve.

DR. TEMPLE: \Were the nunber of people in
trial group is manageable we, in fact, do that.
Conbi nati on studi es for antihypertensives have been
carried out in which there were four doses in one
drug and three doses in the other and you get this
ni ce response surface, and you really do know what
the dose of each is. But that is where you can get

away w th doing 30, 40 people per group. In
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outcone studies it is very unusual to have nore
than one dose in an outconme study. That is a
significant problem sonetinmes but it is not clear
what to do about it. W sonetinmes actually have
been encouragi ng people to start at | ow dose and
then drop it if it doesn't have sone advantage on
sonet hing, and then go to a high dose. But you
still don't really know that you woul dn't have done
as well with the | ow dose. You just know that it
wasn't toxic.

DR. NI SSEN. There may be therapi es out
there we use every day where if we gave tw ce as
much of the drug we would get twice a nuch effect,
and we will never know because it is not likely to
get tested. But, you know, that is a problem and
that is a problemthat is extrenely difficult to
solve. Unfortunately, when you are |ooking at
morbidity and nortality trials where you have
serious norbidity and nortality it is really tough
to doit.

DR. TEMPLE: Not only that, it is hard

enough to show a difference between the treatnent
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and pl acebo, now you are trying to show a
di fference between two treatnments, both of which
may be active but not quite as active and you run
into sanple sizes that are really quite daunting.
It is a problem

DR. NI SSEN: Believe ne, | know that
because | do it for a living in the cholestero
worl d where we have done sone active control trials
and they are tough to do.

Subj ects randomi zed to BiDi| had | ower
bl ood pressure than those random zed to pl acebo.
Is this a plausible explanation for the differences
in outconme? What should | abeling say about
observed differences in blood pressure? G eat
quest i on.

DR HI ATT: There is obviously
di ssociation there. | mean there are drugs that
| ower bl ood pressure--we have al ready di scussed
prazosin--that don't inprove outcones.
Bet a- bl ockers may not lower it as nuch. | am not
sure the answer to 2.3.1. is that that explains the

benefit. It may be part of the mechani smbut we
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can't say that definitively.

DR. SACKNER-BERNSTEIN:. | think that if
the BiDil patients that had significantly higher
bl ood pressure at baseline, it would be a nore
i mportant question to ask because then you woul d
wonder whet her this was al nost an anti hypertensive
unl oadi ng effect just by selecting a different
popul ation. But it doesn't change how | view
t hi ngs.

DR. NISSEN. | amactually very interested
i n henodynam cs and we don't want to forget about
the fact that blood pressure equals cardiac out put
times system c vascul ar resistance. So, if you
give a drug that |owers system c vascul ar
resi stance, which we think hydral azi ne does, and if
it isin a heart failure population, then cardiac
out put goes up and bl ood pressure may actually stay
the sane. So, there tends to be this probl emthat
because bl ood pressure had two conponents,
resi stance and output, one of the therapies you are
giving is altering output and, therefore, you don't

really know. In fact, we occasionally see a
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patient that we put on an infusion of sodium
ni troprussi de, one of the nobst potent vasodilators
in the world, and the bl ood pressure goes up as we
are up-titrating the nitroprusside. CQur fellows
are very surprised by that but | amnever surprised
by it because | understand the physiol ogy. Yes,
Tonf?

DR. FLEM NG W ought to have a neeting
to tal k about whether blood pressure is inportant!

[ Laught er]

If we go to page 28 in the FDA review,
medi cal officer review, | thought the indication
there was that the bl ood pressures at baseline was
higher in the BiDil group, 128 systolic against 124
and diastolic 77 and 74. So, | ama little
confused. The question says BiDi| had | ower bl ood
pressure.

DR. STOCKBRI DGE: No, he was tal king about
during the trial

DR NISSEN: This is baseline. Tom what
he is trying to get at is would any

anti hypertensive drug, added to this regimen that
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patients were on, produce the sane effect. W
can't answer that. | know you know we can't answer
t hat .

DR FLEM NG | amwth you conpletely and
the question just wasn't clear to ne. Basically,
normal ly what | would look at is what is the
difference at baseline to see if there was
i nadvertent confounding arising by chance. It
| ooked like, if anything, there was bias agai nst
the BiDi| group because they had higher bl ood
pressure. So, the essence of the question is what
was it during treatnment where BiDil had reduced the
bl ood pressure? Could we have achi eved the sane
effect with another anti hypertensive?

DR. NISSEN:. | amgoing to answer that
very specifically. One of the things we saw very
clearly yesterday was, in the heart failure
endpoint particularly, that there was a
di ssoci ati on, some evidence of some dissociation
bet ween how you | owered bl ood pressure and the
i nci dence of heart failure. W saw, for exanple,

that if we lower it with ACE inhibitors you seemto
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do better than if you lower it with cal ciumchanne
bl ockers on that particular endpoint. So, we have
some evi dence that suggests that you can't predict
the effect on heart failure of a blood pressure
| owering drug without testing it.

DR. FLEM NG Yes, that is a good point.
At | east the evidence yesterday indicated that the
| east clear association for bl ood pressure was with
the occurrence of heart failure.

DR. NISSEN. That is right, as neasured.
It is an interesting question as to how nmuch of
this is antihypertensive, and | just don't think we
know. We know that that can be dissociated at
times in sone drug cl asses.

Popul ati on--we are maki ng sone progress
here. W mght actually get dinner tonight!

DR. H ATT: On the second part of the
question, | think the | abeling should include the
fact that it reduces bl ood pressure because of the
concom tant nedi cation issue.

DR. NI SSEN: A-HeFT enrolled only the

subgroup in which BiDi| appeared to work in V-HeFT
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I and Il, nanely, self-identified African
Ameri cans. How strong is the evidence that BiDil
does not work in patients excluded fromA-HeFT? |If
it were approved, what should | abeling say about
excl uded subgroups; the underlying genetic or
cultural bases for the observed differences? Let's
stop right there for the nonent.

This was the subject of nuch discussion in
our open public hearing and | think we do have to
weigh in on this. So, | will ask for the commttee
to offer sone conments.

DR. PORTMAN. May | ?

DR. NI SSEN. Sure, please, courageously!

DR. PORTMAN: Well, courageously because,
unfortunately, | have to leave. So, | amgoing to
opine--this is the word of the day--on this
particul ar issue as well as the voting on question
4 because | think that while | am doing an early
term nation of ny neeting here, | have had a
statistically significant anpbunt of discussion to
0.00625! So, | apol ogize for leaving early but |

agree with many of our public speakers that the
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bl ack population in this country is heterogeneous
but | do believe, as a clinician, that there are
certainly differences. | see it in ny everyday
practice. | see it in the African Anerican kids
who have focal sclerosis and who have hypertension
and who have proteinuria. | don't know whet her
those differences are genetic or whether they are
soci al or whether they are econom c or whether
health delivery-related and | don't think that
particul ar issue is germane here.

But | do applaud the FDA for requesting
the study be done in this population, as | do their
request for studying 40-60 percent of pediatric
patients in our antihypertensive trials as African
Americans. And | do believe that the evidence that
I have heard is significant enough that | think
this drug shoul d be approved.

I don't find any real justification for
approving it only in one particular patient
popul ation. Granted, they haven't done the study
in the white population but | think it ought to be

approved in general, and | think that naybe we
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shoul d ask for a postapproval nmarketing study to
| ook at the white population. But | think that the
| abel i ng shoul d say that the study in an African
Ameri can popul ation. Then we can go further from
there but that is ny opinion

DR. NISSEN. | amgoing to disagree with
you, Ron, and | amgoing to try to articul ate why.
| recognize the passion and enotion that we heard
fromthe mcrophone and | respect both points of
view here. M/ view, by the way, is that drugs are
not racist; people are racist and | think it is
i mportant to understand that.

You know, what do we try to do when we sit
here at this comrittee? W try to identify whether
a drug is efficacy and the popul ati on which the
drug will benefit. W |ook at evidence. When the
overwhel ni ng evi dence that |eads me to believe that
this drug is effective comes froma popul ati on that
we can define by sone characteristic--now, it is
self-identified race in this case. That is very
unusual . It is precedent setting. But it is the

case. And we are noving forward in nmedicine toward
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the era of genom c-based nedicine. There is no
question that in 10 or 15 years it is going to
happen. W are going to have the ability to I ook
for a snip that tells us that this group of people
will benefit fromX drug or will be harned by Y
drug. | know it has been predicted for a long time
and hasn't happened yet but it is going to happen,
trust ne.

So, what we are doing here is we are using
t he background, that being fromthe African
Continent and inmigrating to the United States,
al t hough often not voluntarily; that the popul ation
that cones fromthat ethnic background seens to
have sone differences. W already know that there
are differences. W already know that. W know,
for exanple, that ACE inhibitors don't seemto work
as well in African Americans. W know that certain
di seases are nore prevalent or |less prevalent. So,
what we are doing is we are using self-identified
race as a surrogate for genom c-based nedici ne and
I don't think that is unreasonable. | wi sh we had

the gene chip. | wish we could do it on a genetic
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basis. But, in the absence of that, we have sone
i nformati on that suggests that African
Ameri cans--we know that African Americans,
self-identified, get a pretty robust response to
the drug. Go ahead, Bob

DR. TEMPLE: | can't get anybody to
address the quality of this evidence but I want to
raise it again. |f we had no information about the
white popul ation and they just decided to work in
the bl ack popul ati on you could argue it is an
under - served popul ati on and naybe there would be a
good case for that. But we are not conpletely
bereft of data about the white population. V-HeFT
I and Il is not such shabby data. It really mnmakes
it look, if you look at it collectively, like the
response to BiDil is quite different in the two
groups--quite different. Wether it is absolute
zero in the white population, | don't know that but
it certainly doesn't look Ilike it is anything cl ose
to what we saw in A-HeFT

To me, that is a relatively inportant

poi nt because a nunber of people have suggested
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that, oh well, approve it for the white popul ation
It probably works. W study drugs in nostly whites
and we approve them for everybody. | don't think
that is the present case. There is some data now.
How strong you think the data is, is what | would
like to her a little about. But | thought V-HeFT I
and Il are noderately convincing that this is not a
very prom sing drug in the general white
popul ation. Could there be people in the white
popul ati on? Probably but | don't know how to find
t hem yet.

DR. OTAWANG | would like to give
anot her perspective.

DR. NI SSEN: Pl ease do.

DR. OTA WANG  Since you brought up
genonics, in the sense that if we are going towards
the nmovenent of genonic sciences, | think that we
need to really carefully | ook at the issue of
self-identified racial categories because if the
assunption is that these popul ation differences are
bi ol ogical, the self-identified population is a

social and political construct. |If we are going to
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say that genomics is onits way, if we are going to
be | ooking for exanple the snips you tal ked about,
that is going to be informed on a nore biol ogi ca
basis and will be consistent with the assunption
they are maki ng about the popul ation differences.

That would make me a little nore
confortable than just using the self-reference
Because what | amhearing is that we are using the
self-identity as a surrogate for a biol ogica
process. So, we may be satisfied with that, which
I amnot, but when it goes into the clinica
situation that reference is going to be assumed by
clinicians whether they ask the particular patient
or not, and | think that inconsistency gives this a
fal se notion that race has a biol ogi cal basis on
the data of the study that really isn't supported.

DR. NISSEN. | amjut going to coment
here a little bit. | amgoing to coment a little
bit here and say that we have already taken this
step. Do you renenber the discussion of the Life
trial? W saw completely different results

conparing atenolol with losartan, a drug that works
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on the renin angiotensin systemin bl acks where
there was a huge hazard in the group that got
random zed to losartan in the black popul ati on and
it was the other way in the white population. Wy
is that? For reasons that | can't explain there
appears to be |l ess susceptibility of African
Anericans, blacks, to the effects of renin
angi ot ensi n system drugs.

I reviewed at lunch with Tom Fl em ng the
results of ALLHAT, and there was sonme pretty strong
evidence in ALLHAT that there were differences in
responses to this classification of drugs. So,
yes, the road to hell is paved with biologica
plausibility but there is a biologically plausible
expl anat i on.

I am not as persuaded as Bob is by the
evi dence fromV-HeFT | and V-HeFT |II. These are
trials done a long tine ago w thout the kind of
el egance in the sanple size, and there are |lots of
i ssues there around that. But it certainly
suggests that there are sonme differences. So, we

have seen it before in ALLHAT. W saw it in Life.
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W saw it in V-HeFT | and V-HeFT Il. You know,
am not unconfortable with that, knowi ng that we
aren't there technologically. | wish we had the
genetic markers to be able to use to decide who is
going to respond to what drug but, in the absence
of that, we have to use the best avail abl e evi dence
that is available to us today, and that evidence
was used in this trial and it worked.

DR. OTA WANG | guess | would counter
Is really the self-identification the best proxy
for a biological process? | amnot so sure that is
the best proxy.

DR TEMPLE: What are the choices one has?
That is how people in V-HeFT | and V-HeFT Il and
A-HeFT identified thenselves. Al the anal yses
that showed differences in V-HeFT | are based on
for better or worse, that narker, as is also true
in ALLHAT and everywhere el se. No one has ever
tried to do genetically, and probably woul d
encounter difficulties if they did because they
woul dn't know how. This is sort of what you work

with because it is the best you have and everyone
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agrees it is inadequate.

DR. OTA WANG | guess | amgoing to go
back to sort of challenging the comrittee then when
we start considering the standards that we are
going to use for scientific integrity of the study
and the data before us, how much are we actually
going to weigh that, given the benefits and
consequences of what we are actually going to be

deci di ng today.

DR FLEM NG | guess | would have used
exactly the term Dr. Wang, that you used. | would
call it a surrogate that we are, in essence, trying

to target in an enriched popul ation that there is
sone reason to believe would be nost likely to have
the most enhanced benefit to risk. | don't know
that it is precedent setting to say that we will
use paraneters that are nore readily
measur abl e--age and stage of di sease and race and
other factors that, in fact, mght not precisely
characterize exactly what are the nmechani sns or
factors that lead to this intervention having a

nmore favorabl e benefit to risk, but they are
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practical and achievable and it is what we woul d
typically do

So, | hear what you are saying and it is
rel evant but | don't know that it is novel to say
that we define as best we can, according to the
measures that are readily achi evabl e, who we think
or what we think distinguishes statistically what
are effect nodifiers.

My answer to this basically is we have
heard a | ot of discussion about the fact that when
we do trials there nmay be under-represented
popul ati ons and, yet, we often will extrapol ate
those conclusions to as broad a group as with think
that extrapolation could be justified.

di stinguish that though fromwhere we proactively
excl ude a subpopul ati on. Wen speaking with
sponsors in designing trials | start with, well,
what is your objective? Wat do you think the
target popul ati on ought to be for this assessnent,
for this intervention? If you want to market this
product in a given target popul ation, then the

study shoul d be designed for that specific target
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popul ation. So, | can only presune that the
sponsor here nmust have had in nind that the target
popul ati on were those people who identified
t hensel ves as bl ack because they proactively sought
out to exclude everybody el se.

Now, was there a rationale for doing that?
I nmean, obviously there could be a big debate about
that, but | think that comes back to what Bob
Templ e was saying, and that is where | think the
V-HeFT | and V-HeFT Il data are really key. The
primary analysis of V-HeFT I1--1 amgoing to foll ow
the way the logic was that | understood fromthe
sponsor, the primary analysis was the entire tria
and that entire trial showed a relatively
unf avorabl e effect against enalapril, a relative
risk of 1.23 so a 23 percent higher rate of
nmortality over five years on BiDil.

But then there was a subgroup, probably
many--race one of the key subgroup anal yses, and
there was sone considerabl e evi dence- - not
i ncredi bl e but sonme considerable evidence of

effect nodification, relative risk of 1.01 in
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bl acks, 1.39 in non-blacks. What does that mean?
It means that in the context of the popul ation and
the ancillary care that was delivered at this time
there is a suggestion, at least, that if you are
white you woul d be better off taking enalapril than
BiDil; if you are black there is a suggestion that
they are the sane, that you would probably do just
as well with one or the other.

Now, that interaction could occur either
because there is effect nodification for ACE
inhibitors, or it could be because there is effect
nmodi fication for BiDil, or both. There is not a
| ot of additional data on whether or on the effect
of BiDil is specific to race. There is nore data,
and Steve was tal king about sone of those key
sources for the class if we lunp into the class,
and yesterday we said it is aggressive to |lunp ARBs
and ACE inhibitors but, if we do, then you | ook at
the Life trial or you | ook at ALLHAT. | nean,
ALLHAT had 8600 bl acks and 15, 400 non-bl acks for
the conparison of lasinopril to the diuretic and

there was sone pretty striking evidence that race
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mat t er ed.

So, | come away with that thinking that
the data seemto suggest that there is particular
benefit fromenalapril in the white popul ation and
not no benefit but |ess benefit and BiDil is
probably conparable. So, now we go to V-HeFT I.

In V-HeFT | there is--with a placebo control so we
now can see what BiDil's effect actually is--a
trend toward an inprovenment in survival where that
trend is sonewhat nore apparent in the bl acks,
although it is treacherous; it is based on 49 bl ack
patients treated with BiDil, 49 people. GCkay? But
there is that trend.

So, | amsitting where the sponsor is
sitting. Wat do you have? What you have are two
sources of information, V-HeFT | in the non-bl acks,
suggesting no difference between BiDil and pl acebo.
Then, in V-HeFT Il against ACE inhibitors it is not
as good. If you believe in the interaction, it is
not as good. So, that at |east was the |ogic that
I assumed the sponsor was foll owi ng when they

proactively decided not to test BiDl in whites.
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What | really want to know and what
really |ike about A-HeFT is that they are answering
the question about BiDil's role in the context of
today's interventions which V-HeFT, not to its
criticismbut earlier point in tinm, didn't do. It
is saying in the context of ACE inhibitors, and
this to ne greatly strengthens their results--in
the context of ACE inhibitors, does BiDil add to
that? Because if you didn't say that, | would have
come aware fromV-HeFT ||l as saying V-HeFT Il says
in whites use ACE inhibitors; in blacks ACE
inhibitors are jut as good as BiDil so you don't
need BiDil. But they answered the question if you
gi ve ACE inhibitors, because 75 percent of the
peopl e had that in A-HeFT, do you inmprove? |If you
believe the results are conclusive, what you are
saying is, yes, they do inprove in blacks.

But they proactively excluded the whites.
What is the scientific basis to argue that we know
that BiDil adds to ACE inhibitors in a white
popul ati on? And | think this is where you are

comng from Bob--the data in V-HeFT | and |
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certainly doesn't suggest that, although it
woul dn't strike ne as being irrational to test it.
But | don't care if the issue is race or the issue
is gender or the issue is age, or anything el se.
The principle that | amgenerally following is if
you proactively exclude a popul ation you are
telling nme in advance you expect that population to
be less likely to have favorabl e benefit to risk
Then, if you study it in a targeted popul ati on,
that is what your |abel should be.

DR NI SSEN. That is not what we do when
we study drugs generally. That is not what we do
because we say everybody can be involved, and we
may only have 5 percent or 10 percent African
Anericans but we didn't exclude them W didn't
excl ude them because we thought it wasn't going to
work in those. This was a very specific experinent
that was done and we have to be true to the
scientific experinent that was done. By the way,
it is actually nore than you suggested. Over 90
percent of the patients got an ACE or an ARB. A

| ot of them got beta-blockers, diuretics. These
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fol ks got the best therapy for heart failure
avai |l abl e today. Then the experinent asked the
question does adding this fixed dose drug on top of
the best we can give patients today, does it do
anything? M conclusion is that it does and some
of the effects are pretty inportant, like on
nortality. So, that has a | ot of weight when
|l ook at this. |If these patients had been
under-treated with conventional therapy, this would
not be a very strong argunent. | would have said
why don't you just give them nore ACE inhibitor?
Way don't you treat nore of themw th ACE
inhibitors? They did everything | woul d expect
themto do in an absolutely state-of-the-art tria
and that is a very conpelling argurment here for
this population, but only for this popul ation

DR TEMPLE: Tom said al nost everything
can imagine. | just want to make one point. In
V-HeFT Il the black subset is anbiguous. You don't
know if they don't respond to ACE inhibitors or
not. But in the white subset is not anbi guous at

al | because we know that in general the white
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popul ation can respond to ACE inhibitors, but you
saw when you broke them out that they had--well,
you don't know that they had no response but they
were 40 percent worse, which is as close as you can
i mgine to no response. | thought that was
nmoderately strong evidence that it didn't |ook Iike
it worked in that popul ation.

That is sonmewhat inportant to ne because
am worried about how rmuch data we ask for in the
popul ation that isn't the one of nmmjor interest.

So, | think that is an inportant principle that is
comng up with more and nore sel ection and

i ndividualization so | amworried about that. It
is relatively inportant | think for us to concl ude
that there is at |east reasonabl e evidence in that
direction.

DR. NI SSEN. One nore thing, you know, we
tal k about this being precedent setting, it is not
as precedent setting as you might think in that
what we put in the |abel for |osartan, based upon
the Life trial, was that being random zed to

| osartan was a hazard if you were African Anmerican
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conpared to getting atenolol. You put that in the
| abel, didn't you, Bob, as we suggested?

DR TEMPLE: We did. There is another
i nteresting phenonenon--1 amsorry to get to sort
of generalized regulatory stuff--in 1998 we
requi red everybody submitting an application to us
to do an analysis that took a | ook at
ef fectiveness, safety and dose response in
demogr aphi ¢ subsets, generally meani ng age, race
and sex. So, we won't accept an application if it
doesn't do those things. Pointedly, the intent is
if something informative comes al ong you are going
to use it.

There is actually a | aw - peopl e connect ed
with NIH can describe it better than | can--that
requires NIH studies to gain information about
denographi ¢ subsets, and if there is any suspicion
that there nmight be a denographic difference they
are supposed to design the study so it is large
enough to actually tell the difference.

You know, for better or worse, | amsure

there is a nore sophisticated way to identify the
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peopl e of interest, or there will be sonme day, but
at the monment there is |legislation and practice and
regul ation that says until you can do better you
are supposed to use this surrogate, bad as it is.

DR. OTA WANG Wwell, actually, in a sense
the logic is reversed. The assunption is that you
are supposed to include everybody unl ess you can
actually have a scientific justification to exclude
people. So, it is sort of a reverse.

DR, TEMPLE: Well, you are al so supposed
to specifically find out whether there are
differences in those subsets. That is what our
regul ati on asks you to look for and | abeling now
regularly says we | ooked; we didn't find. O, on
rare occasions, we |ooked and here is what we
found.

DR. NISSEN. | amgoing to take us back to
the questions again. | think it was very inportant
that we have that discussi on because obviously this
is a unique situation.

Bearing in mnd experience in V-HeFT | and

I, to what NYHA cl asses do the benefits of BiDl
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appl y? John, do you want to say anythi ng about
that? What classes should this apply to?

DR. TEERLINK: Well, | actually didn't
answer the previous question which relates to ny
answer to this question--

DR N SSEN. Pl ease, do.

DR TEERLINK: --as to how | view V-HeFT
and Il in ternms of their inpact on this trial. |
have been a bit torn because with V-HeFT | you have
basically a negative trial. Then you go and you
| ook at the interaction effect and you get a
negative interaction effect for race. Then you
say, okay, we will still keep |ooking and you dril
past the interaction effect and then you find
somet hing that finds a beneficial effect. So, | am
extraordinarily reticent to have that influence ny
deci sion too much, certainly in terns of a
regul atory standpoi nt making clains on efficacy on
the basis of those trials.

I know this is very challenging for public
menbers to kind of conmprehend. How can you have

this positive result that you then don't take into
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account? But we have seen multiple play of chance
type issues, and | think we really need to protect
agai nst these play of chance issues when we are
dealing with relatively small nunbers of patients
and obviously small event sizes. That applies to
V-HeFT |1, although that is a nore conplicated
i ssue because of mpst of the issues that Tom said
so |l won't apply it to that.

So, then | ampretty much left with
A-HeFT. | think your decision in terns of which
NYHA cl ass, which patients should be treated should
be based on who were the patients that were
enrolled in A-HeFT. So, that would be nu answer in
terms of the NYHA class, which were nostly NYHA
1.

DR. NISSEN. | agree with that. W have
said many tinmes how treacherous non-prespecified
post hoc anal yses are, even prespecified subgroup
anal yses are very dangerous, particularly in a
trial that failed to neet statistical significance
on its primary endpoint. That is the riskiest

proposition of all. So, |I believe it was O ass
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II1/Cass IV, was it not, John?

DR. TEMPLE: No, for practical purposes,

it is Cass IlI.
DR NI SSEN. Fair enough.
DR. TEMPLE: | just want to be sure,

because we are going to have to deal with this,

given the benefit in Cass Il and gi ven what nobst

peopl e assune is a certain continuity of response,

you don't think the results in A-HeFT, plus the
assunption that things are not usually this

continuous, plus the fact that V-HeFT |I and 1|

had Class Il and well as |11, makes the case for
identifying Cass Il and Il patients as the target
popul ation? That is the sole issue, is it Il and
Il or just 1117

DR TEERLINK: Just I11.
DR FLEM NG Tom Il and Ill or just

DR FLEM NG Well, we are kind of

bl ending in question 4 in now too. Do you want us
to answer it only fromV-HeFT or can | bring in--

DR. TEMPLE: You can do 4 first if you

want .
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DR FLEM NG Basically, V-HeFT Il was a
I1/111 population and the Phase Il trial is nore
advanced patients. The only comrent | wanted to
make here is just to point out that this is a
surrogate too. This discussion here is, in fact,
not fundanmentally different from saying should the
popul ation be self-identified blacks versus not;
shoul d the popul ati on be NYHA Cass |Il versus
somet hing el se? Because it is trying our best to
characterize a group honogeneous relative to
benefit to risk, driven by certain risk factors
that probably aren't so naively or sinply
characterized by whether you are New York
Association Cass I11.

DR. NISSEN: | am sure you know this,
guys, but New York Heart Association classification
is pretty soft. It is continuous--what we are
going to do is give guidance to clinicians about
the popul ation for which we know there are
benefits. | amnot sure even how accurately in
clinical practice people actually classify.

Patients come into ny office and | don't wite down
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on a piece of paper what | think their New York
Heart Association classificationis. | sort of get
a sense for it, and that is how people practice.

DR. TEMPLE: The package insert wll
describe the entry popul ations of V-HeFT |, V-HeFT
Il and A-HeFT if we approve it. So, that is not in
doubt. The only question here is should the
i ndi cations section, again if it is approved,
direct treatnment solely at people with Class Il or
sonet hi ng broader.

DR. SACKNER- BERNSTEIN: The study protoco
limted the enrollnment in A-HeFT to Ills and IVs,
and there are very fewlVs. So, to be consistent
it would need to be approved for I1l, with all the
caveats that have been mentioned about the way
classifications are assigned.

DR NI SSEN: Is there consensus about
t hat ?

DR H ATT: Yes.

DR. NI SSEN. Anybody di sagree? Can we
made that a consensus recomendati on?

DR TEMPLE: | didn't understand the
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caveat part. Wat do you nean? Understanding it
is for dass Ill but Class Il doesn't nean
anything? W should say that?

[ Laught er]

DR. SACKNER- BERNSTEIN: That was not nmny
caveat .

DR NI SSEN: Qur answer is Cass Ill. |If
there is dissent, let's hear it. No dissent--oh,
there is dissent?

DR HI ATT: No, no dissent on that, but |
do hear |inkages between the V-HeFT and the A-HeFT
trial, and | think the point has clearly been made
earlier that this is add-on therapy in A-HeFT to
excel l ent contenporary background therapy, and that
is not the case for V-HeFT. | don't think the
| i nkages should be all that tight. | think it goes
back to this question about excluded subgroups from
V-HeFT. | just don't think we know because if you
add this on to current therapy in another group of
patients defined by sone characteristic, | can't
tell you it wouldn't work. So, | guess froma

| abel i ng education point of view, | would not
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associ ate V-HeFT with A-HeFT so mnuch.

DR. NI SSEN. You know, we are saying we
are not so persuaded by V-HeFT in any of our
t hi nki ng process and you nmay or nay not want to
factor that into your decisions. Nobody here seens
to be all that inpressed that it tells us nuch.

DR SACKNER- BERNSTEIN: W had previously
said as a group that it is alnost |like a Phase |
kind of data set, and generally you don't put Phase
Il trials in there.

DR TEMPLE: Yes, that seens clear. |
must say, we were at |east somewhat nindful of the
i dea that we are not sure people always know
exactly what the difference Il and IlIl is. There
is a certain expectation that effects would not be
di sconti nuous over that, and that the V-HeFT
studi es gave you at | east some reason to think--I
totally agree with everything you have said. You
said it is a different population, etc.--sone
reason to think that you mght want to linmt it to
the Phase Il population. But | hear a fair

consensus that it ought to be.
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DR. NISSEN. All right, noving al ong here,
anybody want to comment on any ot her popul ation
specific differences? Do you want to say
sonet hi ng? Pl ease.

DR SACKNER- BERNSTEIN: | am concer ned
about the relative lack of study of wonen with
heart failure, African Anerican wonen. | think
that what we are doing here is we are using a
surrogate and we have to be m ndful of biologics.
The biologic differences that are much better
defined in cardi ovascul ar disease relate to gender
than to sel f-described race. So, you have a study
that had, as best | can tell, jut alittle over 300
worren randoni zed to the conbination therapy or
pl acebo who were foll owed for over six nmonths. The
point estimate of risk of death is very favorable.
The confidence intervals don't cross unity. So,
you know, on its own it would | ook to be
statistically significant. But we are |ooking at a
very small popul ati on where there really are
bi ol ogi ¢ differences.

And if we are tal king about trying to
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i dentify subgroups that are surrogates for biol ogy,
which is what we are doing by self-proclai ned skin
color, then it would be inappropriate for us to
i gnore a recogni zed bi ol ogi c character. Once we do
that, then we have to say what does the interna
data say about the persuasiveness of the effect for
wormen and are there external data that we can use
to understand better what the efficacy and safety
is because of the relatively short follow up

DR. NI SSEN:  You know, Jonathan, | am
going to disagree with you here and say a coupl e of
things. One is that there are nore wonmen in this
study than we usually see in trials of this kind, a
lot nore in terns of percentages. Secondly, trials
are generally not powered to | ook for effects
separately in nen and wonen. That certainly was
not a hypothesis to be tested here. So, unless we
saw striking evidence of heterogeneity, conpelling
evi dence of heterogeneity | would consider it to be
not a rel evant consideration. But maybe sonebody
di sagr ees.

DR TEMPLE: Well, as Jonathan said, you
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found the contrary. You found evidence of
non- het erogeneity but still only in 300 people.

DR. SACKNER- BERNSTEI N:  Yes, 300 people
followed that Iong. There were actually nore wonen
than that entered. But there has certainly been a
nunber of cases where drugs with an overall data
set in a particular indication of 1000 to 1500
peopl e which were approved, |ater were found to be
drugs that had unanticipated effects for which
there were safety concerns that erupted. So, when
| see a popul ation of 300 followed for that |ong,
it raises a concern in ny mnd that | would rather
have it corroborated by another study or another
set of data.

DR. NI SSEN: \What inplications would you
make in | abeling?

DR. SACKNER-BERNSTEIN: | think that we
shoul d be considering that |abeling is for black
nmen.

DR. TEMPLE: Are you ready to do anot her
outcone trial in wonmen?

DR NI SSEN:  No.
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DR TEMPLE: Wth these data?

DR SACKNER-BERNSTEIN: | think there are
times in the past where there have been snall data
sets that have | ooked very good. To ne, it seens
i nconsistent to accept the idea that we are | ooking
at a surrogate for biologic differences and then we
are choosing not to pay as nuch attention to a
recogni zed biologic difference for which there is
no external data to corroborate. So, aml really
saying that | would only--if this were all in ny
hands--only approve this drug for black nen? No,
but I think that is something that is a very
important issue not to ignore if we are going to be
di scussi ng these surrogates for biol ogy.

DR. NISSEN: Let's see if there is any
support around the table for anything in | abeling
about gender. | amafraid you are on your own on
this one, Jonat han.

DR TEERLINK: Actually, using Jonathan's
logic--1 don't know, are you using V-HeFT | to
support the nmen? You nust be using V-HeFT I

because ot herw se the boat you are in is you are
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basically only relying on A-HeFT which has only a
coupl e hundred nmen and only a coupl e hundred wonen.
So, you are saying the drug shouldn't be approved
at all.

DR. SACKNER- BERNSTEIN:  Actual ly, what |
was going to do before | voted on nunmber 4 is ask
Tom t he question once again about the p val ues for
nmortality that he woul d consider to be the range
within which they would fall in order to get a
sense of how persuasive that is. Because | think

it gets back to the issue raised about |upus and

those other things. |If you have a nortality effect
that is conpelling for a life-threatening ill ness,
that is sort of the trunp card. But it still is
important, | think, to bring this kind of issue

about true biologics into the discussion.

DR. NISSEN. Tom do you want to say
anyt hi ng?

DR. FLEM NG Should I go ahead
Basi cally, going ahead is in the context of
essentially answering question 4. DR N SSEN. Wy

don't we do that? | think in the context of that

file:///Z|/Storage/0616 CARD. TXT (383 of 403) [6/29/2005 3:47:06 PM]



file:///Z|/Storage/0616CARD.TXT

384
we can answer the question.

DR FLEM NG Because | think it does cone
back to Jonat han's point.

DR NISSEN. On this one we really need a
formal vote | believe. So, please vote. W are
aski ng now should it be approved. Then you can
provi de any supporting infornmation you w sh that
m ght be hel pful to Jonathan. So, we are going to
go this way around the table.

DR. FLEM NG | guess ny phil osophy on al
of this is what is valuable, hopefully, is the
reasoni ng behi nd how we woul d respond to these
questions as opposed to the vote. | would rather
advi sory committees didn't vote but just gave
reasoning. So, let ne give the nost inportant,
which is the reasoning, and the |east inportant,
which is the vote.

Essentially, ny view-and | won't repeat
it, but based on the logic to the answer to
question 3, ny sense is the V-HeFT | and || data,
technically speaking, if you |look at V-HeFT I, it

is atrial suggesting an unfavorable result. Wen
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you | ook within the subgroup and you find the
neutral results in the black popul ation and then
when you go to V-HeFT | and | ook w thin that
subgroup and find a favorable trend, to ny way of
thinking, all of that provided a very |ogical basis
for the sponsor proceeding with the A-HeFT trial,
which I think they then designed, and certainly in
the context of assessing BiDil in today's
state-of-the-art interventions was a very
appropriate design.

But, essentially, where it |leaves ne is
the approval for this in terms of benefit to risk
in essence lies in how persuasive we view the
A-HeFT trial to be. So, |I look at that as
somet hi ng gui ded by the FDA and Eur opean
authorities' sense of what it takes for a single
trial. It is a study that is very well done,
internally consistent, very persuasive statistica
strength of evidence on the prinmary endpoint
greater than just the 0.25 one-sided, and when
Il ook at it in that context the primary endpoint is

certainly a favorable result. 1Is it highly
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conpelling? Well, | amat least willing to say it
nmeets strength of evidence of a single trial

I have sone trouble interpreting it, but I
amgreatly reassured when | 1 ook within the
i ndi vi dual conponents. Wen | ook at the
mortal ity conponent ny sense, fromwhat we were
saying before, is that the nortality data
essentially is right at the strength of evidence of
a single trial on nortality. It is right in that
regi on of 0.025 one-sided, ny interpretation of
nmortality.

For the CHF hospitalizations, to nme, this
is where the nobst clear positive signal is. In
essence, what we are | ooking at was 85 against 130
patients that had a CHF hospitalization.

Sonewhat danpeni ng ny ent husi asm about
that though was | ooking at all-cause
hospitalization because essentially, if | am
following it, that 45-person excess of events in
the control armwas cut to less than half, to
something like 19 or 20 excess. So, there were 26

nmore people who then had a first hospitalization in
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the BiDil group conpared to the control

However, counterbal ancing that to an
extent was the analysis, as put forward by the
sponsor, that when you | ooked at tine in the
hospital, that was actually encouragi ng on
all -cause hospitalization to the point that | think
their p value was 0.01 for hospitalization days.

So, ny sense is CHF hospitalization is the
clearest signal. Wen you | ook at overal
hospitalization it is disappointingly danpened.
want it to be the same. | don't necessarily expect
it to be nore; | want it to be the same. But | was
somewhat reassured by days in the hospital

In quality of life, | found that difficult
to interpret, as | often do. But | consider it
i mportant infornmation neverthel ess because it is
trying to get at the fundanental issue, and it is
not just how |l ong you survive; it is how well you
survive.

Safety, while not totally pristine, is in
my view relatively favorable. 1In the context of

saying this isn't an analgesic; this is an
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intervention that we are, in fact, trying to inpact
overal | duration of survival as well as quality of
survival .

So, when | look at the totality of all of
these, in essence, there is some considerable
consi stency here. | would like to kind of conclude
that there is, in a sense, sonething that is
conparable to the strength of evidence of two
trials where | get part of that out of nortality
and | get part of that out of quality of life, and
they are seni-orthogonal, i.e., it is senm-doubling
or it is reinforcing each other. W are prol onging
survival and we are inproving quality of |ife anong
t hose peopl e who have survived.

So, when | put the totality of that
together, to ny way of thinking it is a close call
It is aclose call but inny viewit does neet the
general fundanmental principle. Wat | wouldn't
accept, what | wouldn't support is a label for
havi ng i nproved nortality; a |abel for having
i mproved over hospitalization or a |abel for having

i mproved overall quality of life. | would believe
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that there one could justify a label for having
i mproved heart failure hospitalization. That is
what | think is nost clearly established.

So, looking at the totality, while it is a
close call in ny view, | think the |east inportant
thing I have to say on all of this is | vote yes.

DR NI SSEN. Ckay, Jonathan, you are up

DR SACKNER- BERNSTEIN: Can | ask Tom a
question?

DR NI SSEN: Sure, but | want to nove
right through this; time is flying.

DR. SACKNER- BERNSTEIN: So, the p val ue
that you would accept for nortality made it
according to the idea of the single strength of the
trial, and | know you have trouble with the
conposite but it seens as though you woul dn't want
the drug | abel ed for those individual components.

DR. FLEM NG Well, it is certainly not a
novel circunstance for us to be looking at a
conposite endpoint in heart failure. | can't
renmenber the exact context but | do renenber being

asked by Ray Lipicky at one point, when we were
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| ooking at heart failure hospitalization-free
survival and we saw an effect of a conposite
endpoint, and it was very heavily driven by the
heart failure hospitalization conponent rather than
the nortality conponent, and what is the proper
| abel. | think what he was driving fromin that
setting is the clear signal is what is heart
failure hospitalization. To ne, the clearest
signal here is the heart failure hospitalization
The ot her conponents are reinforcing, hence, giving
me a sense, even though there are sone
negatives--there is the negative of all
hospitalization, but there is overall reinforcing.
But | guess what | amarguing is to label it for
mortality | would want nore than nmargi nal evidence
on the strength of evidence of a single trial

DR. NI SSEN. Jonat han, your vote?

DR. SACKNER- BERNSTEIN: | have trouble as
well with this conposite and how to interpret it.
But | ooking at the individual conponents, not only
is the heart failure hospitalization persuasive and

the days in the hospital for all heart failure
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hospitalization, but actually |I found data for al
days in the hospital and there the gap actually
wi dens. W were tal king about how the gap in heart
failure hospitalizations narrows. Total days in
hospital for all hospitalizations seens to w den

The quality of life, as it was presented
in the graph that you nentioned, | think is very
reassuring that drug really is having a favorable
i mpact on people that is inmportant and rel evant.

The nortality benefit is one that at this
| evel of significance | don't think you can ignore,
no matter what your concerns are. So, the safety
concerns that | would have can be watched for
easily because we are tal king about, you know,
foll owi ng bl ood sanples in people who are affected.

So, | think that despite ny reservations
about the way the biologic surrogates versus actua
bi ol ogic differences are handled in the popul ation
studi ed, the drug shoul d be approved based on the
dat a.

DR. NI SSEN: John?

DR TEERLI NK: Hopefully, everybody has a

file:///Z|/Storage/0616 CARD. TXT (391 of 403) [6/29/2005 3:47:06 PM]



file:///Z|/Storage/0616CARD.TXT

392
sense of how our real enphasis has been to protect
public health by applying kind of a very rigorous
and consi stent approach to the data. M persona
deci si on has been influenced by a |long history of
bi ol ogic plausibility and pat hophysi ol ogy that we
understand of heart failure. The previous drugs
that we have understood and how t hey have wor ked
within heart failure, the previous trials with
nitrates and hydralazine in this context, and al so
the idea that we really want to nake people fee
better and live longer and that is our main goal

In that context, | also think it is a very
close call. It is a single trial having, for ne
personal |y, discounted V-HeFT | and V-HeFT I
|largely as an efficacy neasure, we are left with
A- HeFT which, on a nortality basis, | am convinced
actual ly, because of the relatively snmall events,
it is making it as a single trial, show ng that
there is a trend towards a positive trial in
mortality, but it doesn't provide the usual kind of
force of evidence so you would say, okay, this

saves lives; this clearly saves lives.
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However, there is a very consistent effect
across the board and it is on the basis of the
i mprovenent in quality of life, inportance in
hospitalizations and a trend towards i nproving
mortality that | would al so recormend that it be
approved. | think ny recommendations in terns of

how to |l abel it would include self-identified

bl acks for now. | don't think that precludes that
it will be useful in other populations in the
future perhaps. | would al so strongly enphasize

that this trial was done in the context of ACE

i nhi bitors and beta-bl ockers. | would want to nake

sure that there is no effort to say that this is an

African American or black specific drug and,

therefore, it should be the drug that is given to

African Americans. | would actually think there

shoul d be direct wording in the |abeling saying on

top of standard therapy, especially ACE

i nhi bitors/ARBs and bet a-bl ockers. So, | vote yes.
DR NI SSEN:  You know, | like these

di scussions because | learn a lot. | always |learn

a |l ot about howto interpret clinical trials, p
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val ues and so on. But | think that there are tines
when one has to adjust one's thinking for the
clinical factors and some aspects of this that I
think are very, very inportant.

Let ne see if | can outline them First
of all, I think this was a courageous thing to do,
to try to develop a drug for this population which
seens to have a disproportionate burden of disease.
By the way, | did not agree with the speaker who
argued that there isn't a disproportionate burden.
I am convinced that there is. That is inportant.

You have al ready recogni zed that in sone
of the approaches to orphan drugs. It is not an
orphan drug but it is a population that is a
smal | er subset in the overall population, and | do
think it is nore challengi ng when you excl ude the
majority of the population froma trial to get a
big trial done. As a consequence of that, there
are sone issues about how nuch power the trial had.
This was a trial that was on the nmargin and the
power was further reduced by it being term nated

early. | think the reasons have been di scussed but
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that does, in fact, hurt us in our ability to

interpret the results.

Let me take one of the things that is nost

conpelling for me. How high was the bar set?

trial set the bar about as high as you can set

They took and they used beta-bl ockers; they used
ACE inhibitors or ARBs and at rates that are al nost
unprecedented in other trials. They then asked the
question. | amtelling you, because | do active

control trials, when you give the best therapy that

is avail able today to a popul ation and then you

test on top of that, you are putting yourself

through a very, very rigorous test. And that has

to be considered in weighing the statistica

evi dence. You are not going to get p values of
0.0001 in a non-placebo controlled sort of an
envi ronnment where you are not giving any ot her
therapies. It is hard. It is hard unless the

therapy is incredibly powerful.

Now, it turns out that the therapy was
power ful because the point estimates here show very

| arge benefits. | said earlier that if there was a
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15 percent reduction in nortality it would to be a
hone run. This was 43 percent. | know the
confidence intervals are wider than we would |i ke,
but that point estimate does tell us sonething, and
it is certainly very useful

So, | have to approve the drug when
think that there is evidence that we coul d reduce
mortality by as nmuch as 43 percent, and if you use
the upper confidence intervals it could be even
nmore than that in a population that is already on
the best therapy that is available today for
congestive heart failure.

So, | amnot as conflicted as several of
you are. | find the evidence nore conpelling.
Conpel ling doesn't necessarily nmean statistical
Conpelling to nme neans also clinical and, as a
clinician, | find the evidence nore than adequate
to vote for approval. Thank you

MR, SAMUJELS: Thank you for the
opportunity to participate in what | consider to be
a historic decision. | think | said earlier about

the fact that, you know, we are tal ki ng about a
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popul ation that is over-represented in terns of
di sease and under-represented in terns of being
able to have things to fight those various
di seases.

I, indeed, aminpressed by the nortality
statistics. | definitely vote in favor. However,
I would urge that the labeling be identified as
having clinical trials for people who have
identified thenmsel ves as being African American

DR NI SSEN: Thank you. Bill?

DR H ATT: | too think it is approvable.
I don't want to reiterate a lot of the coments
that have al ready been made, but | think there are
two lessons | take fromthis that are worthy of
di scussion. The first is that given the conpelling
evi dence fromthe V-HeFT studies, the sponsor was
given a direction fromFDA to do a single study to
meet approvable criteria. W discussed what we
t hi nk that neans.

In that context, | think the study seens
to have been under-powered. Certainly during the

early looks it was under-powered and | think,
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Steve, you nentioned that as well. | guess | would
say to future people going forward don't do that.
It may be resource linmitations but the power issue
was a problemfor ne.

The second was the conduct of the DSMB. |
di scussed that earlier, but | think if you are
going to be looking at the data and you m ght be
starting off under-powered, you should be very
careful how you then do the multiple | ooks that Tom
has spoken to. Utimtely then there are questions
about how convincing the data are. |In the end, |
agree clinically they are convincing. | don't
think we need nore data right now. But | think in
retrospect there are sone conduct issues that could
have been avoi ded, which woul d have made this a
little bit cleaner in terns of our discussion
today. But | would vote to approve

DR. NI SSEN: Susanna?

DR. CUNNI NGHAM  Thank you. Well, as you
know, it is ny challenge to represent the consuner
and, as | see it, the consuner doesn't have just

one voice. The consurmer has nultiple positions.
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There are at |least three positions, and there are
probably nore. One is, please approve as indicated
or as proposed. Another one is to please approve
but not restrict it to any population. The third
one is please do not approve.

Those are the possibilities through the
eyes of the consuner, and sonme of the issues that
consuners have, and | think maybe one of the nost
i mportant ones that we can't answer here but we
need to continue to do all we can to address
disparity in healthcare. That is really a key
under | yi ng concern

I also think the point of giving

"illusion of inclusion" is something we really need
to think about. Usually | am here asking for
representation of ethnic groups and gender, and
think in this case we do have data and that is
unusual and refreshing in some ways.

There is also the issue of just having one
trial, and it can be seen as finally attending to

the needs of this population. It could also be not
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having a bar that is high enough. So, | think we
have the possibility of not being satisfactory
whi chever way we go and | think that is a probl em
we face.

There is the problem of how adequate race
is as an indicator. W have had a | ot of
di scussion about that. | think an inportant thing
is the issue of quality of life and the inprovenent
of survival. Please keep me out of the hospital,
you know, being able to breathe and sleep at night,
not having to use three cushions or three pillows
is pretty inportant.

I think the issue of |abeling for blacks
when we never | abel for Caucasians actually has
been answered somewhat in the discussion of
popul ati ons and how t his popul ati on was
particul arly sel ected.

And | think the need for effective
treatnents, as M. Sanuels has said so el oquently,
I think that is very inportant and for that reason
I would vote yes.

DR. NI SSEN. Thank you. Dr. Qta Wang?
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DR. OTA WANG Overall, | think that ny
decision is really based on a conbination of the
pretty intensive statistical discussions we have
had about the data and trying to understand that
within the clinical context. So, ny decision is
really based on a conbination. | think some of the
design issues and the statistical anal yses
really--on that basis alone | would feel very
unconfortable to actually approve. But | think the
qualitative discussions around the quality of life
are very persuasive. So, on that basis | would
actual | y approve.

What | do not agree with, with everyone
who has spoken so far, is having a | abel targeted
towards a particular group that | feel has not
been--1 don't find the evidence persuasive. |
think that we should ask the sponsor specifically
to discuss at |east the reasoning about their
bi ol ogi cal understandi ng of their self-designated
racial reference is inportant because the
underlying rationale for the A-HeFT is, in fact, a

bi ol ogi cal reason. And, because of that, | think
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it will be over-interpreted, whether we have that
intent or not, as a biologically related drug.
Because of that, | do not support having a specific
| abel targeting the African American or bl ack
peopl e.

DR. NI SSEN: That conpletes the vote.
Before | adjourn us, let me say this is ny |ast
meeting. | retire fromthis conmttee on July 1,

and | really want to thank all of you for the

privilege of serving with you on the panel. | also
want to particularly thank the FDA. | have served
through three division directors. | have |earned a

lot fromall of you and | appreciate how hard you
work to make these conmittee neetings meani ngfu
and useful and hel pful. | have | earned a great
deal in doing this and | do appreciate the
opportunity to have done this. So, thank you very
much.

DR TEMPLE; W want to thank you and the
entire coimmttee for two very interesting days. |
amsure we are going to followup with some

projects internally and we will get back to you,
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but a lot of interesting issues have been raised
today and yesterday.
DR. NI SSEN: Thank you
DR TEMPLE: Thanks.
[ Wher eupon at 4:46 p.m, the proceedi ngs

wer e adj our ned. ]
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