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PROCEEDI NGS
Time: 9:03 a.m

CHAI RVAN MASSIE: |I'd like to welcone to
the 81st neeting of the Food and Drug Adm nistration
Cardi orenal Advisory Commttee. W are going to
consider two products today, in the norning
fenol dopam in the afternoon enoxaparin.

| haven't received any notice of public
coment, but if there is anybody that wants to take
advantage of the open public hearing, they should
identify thensel ves now.

In the absence of that, let ne proceed by
first introducing the Commttee nenbers, and then
havi ng Joan read our usual waivers and so forth

Starting on ny right, we have Dr. Lem
Moye, Dr. Dan Roden, Dr. JoAnn Lindenfeld, Dr. Robert
Califf, Dr. Marvin Konstam our Committee secretary--
Executive Secretary, Joan Standaert, nyself--1'"mDr.
Barry Massie from University of California at San
Franci sco, and then continuing on: M ke Wber. Dr.
Cndy Gines is not here, but we expect her, and Dr.
John Di Marco, and Dr. Thadani is somewhere, but he's
not here yet, and Dr. Ray Lipicky.

Way don't we proceed with readi ng of the

wai vers and conflicts of interest.
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M5. STANDAERT: The fol | ow ng announcenent
addresses the issue of conflict of interest wth
regard to this neeting, and is nade a part of the
record to preclude even the appearance of such at this
meet i ng.

Based on the submtted agenda and
informati on provided by the participants, the agency
has determned that all reported interests in firnms
regulated by the Center for Drug Evaluation and
Research present no potential for a conflict of
interest at this neeting, wth the followng
excepti on:

In accordance with 18 U S.C. Section
208(b)(3), a full waiver has been granted to Dr. Udho
Thadani which will permit himto participate in al
matters concerning Corlopam A copy of the waiver
statenment may be obtained by submtting a witten
request to FDA's Freedom of Information O fice, Room
12- A30 of the Parklawn Buil di ng.

Dr. Robert Califf is excluded from
participation in all matters concerni ng Lovenox.

W would also like to note for the record
that Dr. Robert Califf and his enployee, the Duke
Uni versity Medical Center, and Dr. JoAnn Lindenfeld

and her enployer, the University of Col orado, Health
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Sci ence Center, have interests which do not constitute
financial interests in the particular matter within
the meaning of 19 U S. C. 208(a), but which could
create an appearance of a conflict.

Doctors Califf and Lindenfeld have
unrelated interests in sponsoring conpanies making
conpeting products to Corlopam The agency has
determ ned, notw thstanding these interests, that it
is in the best interest of the governnent to have Dr.
Califf and Dr. Lindenfeld participate fully in all
matters concerni ng Corl opam

Furthers, Doctors Thadani and Gines were
previously involved in the Essence study of Lovenox.
Because of his past involvenent, Dr. Thadani may
participate in the discussions of Lovenox. However,
he wll be excluded from any voting related to
Lovenox.

Since Dr. Gines' past involvenent with
respect to Lovenox was mnimal, she may participate
fully in all matters concerning Lovenox.

Lastly, we would like to note that Dr.
Barry Massie was previously involved in the study of
Ni cardi pi ne, a conpeting product to Corl opam

In the event that the discussions involve

any other products or firnms not already on the agenda
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for which an FDA participant has a financial interest,
the participants are aware of the need to exclude
t hensel ves from such invol venent, and their excl usion
will be noted for the record.

Wth respect to all other participants, we
ask, in the interest of fairness, that they address
any current or previous financial involvenent with any
firmwhose products they may wi sh to coment upon.

That concludes the conflict of interest
statenment for June 26, 1997.

CHAI RVAN MASSI E: Thank you very nuch,
Joan. That's one of the shorter |ists of waivers and
conflicts that |'ve experienced during ny tinme here on
the Commtt ee.

| think we can proceed on then to our
sponsor's presentation of Corlopam or fenol dopam and
I"d like, if possible, for the Conmttee to let the
sponsor's conplete their presentation before we
interrupt wth questions unless there's sone
clarification of fact that just can't be del ayed.

DR. LUTHER  Thank you, Dr. Massie, and
good norning, |adies and gentl enen.

| am Bob Luther from Neurex Corporation,
located in Menlo Park, California. W are pleased to

present Corl opam or fenol dopamto the Cardi ovascul ar
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and Renal Drugs Advisory Conmttee this norning.
First slide, please.
| will introduce and close the formal
presentations on fenoldopam which wll highlight
three critically inportant clinical studies sponsored
by Neur ex. First, our phar macoki neti c,
phar macodynam c study will be presented by Dr. Addi son
Tayl or. Second, Dr. David Ellis will present the
mal i gnant hypertension trial. Third, Dr. Vandana
Mat hur will present the renal function study.
Finally, Dr. Ellis will reviewthe overall
safety profile of i ntravenously adm ni stered
fenol dopam These presentations will be succinct, and
| add the request that you hold questions until the
concl usion of the presentations, if at all possible.
The follow ng academic consultants are
present representing Neurex: Dr. Miurray Epstein from
University of Mam, School of Medicine; Dr. Brian
Hof f man from Stanford University School of Medicine;
Dr. Jerrold Levy from Enory University School of
Medi ci ne; Dr. Suzanne Qparil from the University of
Al abama at Birm ngham Dr. Jereny Ruskin from Harvard
Medi cal School; and Dr. Addi son Taylor fromthe Bayl or
Col | ege of Medi ci ne.

O her nonacadenic consultants are also
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The chem cal structure of fenoldopam
mesylate is shown in this figure. Fenol dopam is a
benzazepine mnetic of the native catecholam ne
dopam ne, the structure of which is highlighted in
white.

The cat echol noi ety of fenol dopam shown on
the left is rapidly netabolized by COMI, as are other
catecholam nes, and FDA |aboratories have shown
conclusively that fenoldopam is not netabolized by
cytochrone P-450.

Unl i ke dopam ne, fenoldopamis a highly
sel ective dopam ne D-1 receptor agonist. Fenol dopam
acts peripherally only, and has specific pharnacol ogi c
effects on the vascul ature and the nephrons.

Fenol dopam was originally discovered by
Smth-Kline & French and has been wunder clinical
devel oprment for nearly 20 years. The preclinical and
clinical experience wth fenol dopamis extensive, and
the scientific literature contains in excess of 1,000
articles on fenol dopam

Fenol dopam was originally devel oped for
the oral treatnent of hypertension, chronic renal
i nsufficiency, and congestive heart failure.

Fol |l owi ng an extensive clinical devel opnent program
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devel opnment of the oral product was discontinued by
Smth-Kline Beecham in 1985 due to poor
bi oavail ability and short plasma half-life.

Nevert hel ess, devel opnent of intravenous
f enol dopam conti nued, and consi derabl e experience in
severe hypertensi on was generated. This broad base of
experience is depicted in the next slide.

Smth-Kine & French conducted ten trials
in severe hypertension with IV fenol dopam The nean
reductions in diastolic blood pressure with estimated
95 percent confidence intervals for each of these
studies are graphically depicted in the slide.

These trials were conducted in the United
States, Europe, Africa, and Asia. So het erogenous
patient popul ations were studied, differing in ethnic
origin and culture, geographical distribution, and
standards of nedical care and practice.

In addition, patients were studied in
vari ous hospital settings, i ncluding energency
departnents, intensive and coronary care units,
medi cal wards, surgical suites, and recovery roons.

Despite al | of this i nterstudy
variability, a single comon result enmer ged.
Fenol dopam effectively, substantially, and predictably

| owered blood pressure in patients wth severe
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hypert ensi on.

The ten trials show nmean reductions from
baseline in diastolic blood pressure ranging from
approximately 24 to 33 mllinmeters nercury, generally
occurring at doses of 0.1 to 0.3 mcrograns per
ki | ogram per m nute.

Two of these trials enployed sodium
nitroprusside as a conparator agent. Results from
these trials are shown in pink, wth fenoldopam
represented by solid lines, and sodi um nitroprusside
by broken lines. The data indicate that both drugs
reduced di astolic blood pressure equivalently.

In addition to these studies, fenol dopam
was conpared to nifedipine in a German study of post-
operative hypertension. In this trial, blood pressure
targets were achieved nore quickly and nore
predictably with fenoldopam than with the calcium
channel bl ocker.

Based on these trials, SK&F filed an NDA
for intravenously adm nistered fenoldopam in 1988,
specifically for the treatnent of mal i gnant
hypert ensi on. In 1991 FDA issued a nonapprovabl e
letter for IV fenoldopam <citing tw critical
deficiencies in the clinical database.

First, t he relati onship bet ween



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

12

phar macoki neti cs and pharnmacodynam cs had not been
explored in the hypertensive patients. Hence,
appropriate directions for use could not be witten,
because the dosing regi nen had not been defi ned.

Second, the patient popul ati on studi ed had
severe hypertension, and thus did not adequately
support approval for the treatnent of nalignant
hypertensi on, which was the indication requested by
SK&F.

Gven this history, Neurex |icensed
worldw de rights to fenoldopam in 1994. I n
consul tation and col | aboration with the Cardi ovascul ar
and Renal Drugs D vision, Neurex designed a conpact
clinical programto address these two issues.

Two pivotal trials plus a renal function
study have been conducted, and they will be presented
in det ai | t his mor ni ng. The
phar macoki neti c/ pharmacodynam c trial was designed as
a pivotal investigation of nmultiple fixed doses of
fenol dopamin hypertensive patients. Dr. Taylor wll
present the study.

A second pivotal study was designed to
explore the safety and pharnmacodynam cs of nultiple
fixed doses of fenoldopam in patients with true

hypertensive energencies. Dr. Ellis wll present the
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results of this trial.

Finally, because the kidney is an organ
subject to damage from both hypertension and
hypot ensi on, Neurex conducted a well controlled study
of the effects of multiple doses of fenoldopam on
renal function. This study specifically assessed the
drug's effect on renal blood flow, which is the
critical factor underlying renal ischemc injury. Dr.
Mat her will present this trial.

W believe the data presented this norning
will convincingly denonstrate the foll ow ng facets of
the clinical profile of fenol dopam

First, fenol dopam is well behaved
phar macoki netically wth clear dose proportionality.

Second, the dose response curve is well
defined and is qualitatively simlar in significantly
different hypertensive patient populations. The
drug's bl ood pressure lowering effects are predictable
with a |l owincidence of overshoot. dear, data driven
instructions for use can be witten.

Third, the drug has a good safety profile
and is well tolerated in patients with hypertension,
including patients wth and wi thout evidence of acute,
ongoi ng end organ danmage.

Fourth, fenol dopam mai ntains or inproves
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renal blood flow, despite |lowering system c bl ood
pressure. This is a critically inportant safety
feature of the selective D1 receptor agonist.

The clinical data support the approval of
f enol dopam for two distinct indications. The first
indication is the short-termtreatnent of hypertension
when oral therapy is not feasible or possible,
i ncluding use in patients who are undergoi ng surgery
or who ot herw se cannot take nedications by nouth.

The data also support the approval of
fenol dopam for the treatnment of patients with severe
hypertension with or wthout evidence of acute,
ongoi ng end organ damage, thus including patients with
mal i gnant hypertensi on.

Now I will turn the podium over to Dr.
Addi son Taylor, who will discuss dopam ne receptor

phar macol ogy and the phar macoki neti c/ phar macodynam c

trial.

DR. TAYLOR  Thank you, Dr. Luther.

The fenol dopam clinical phar macol ogy
presentation will focus on three distinct topics.

First, we will consider dopam ne receptor pharnacol ogy
as it pertains to fenoldopams pharmacodynanic
effects. Second, we wll summarize pharnmacokinetic

and pharmacodynam ¢ questions that remain unanswered
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at the tinme the FDA issued the nonapproval letter for
fenol dopam and finally we wll present the results of
the first evaluation of the pharnmacokinetics and the
phar macodynam cs of fenol dopam adm ni stered as a fi xed
dose, constant rate, continuous intravenous infusion
over 48 hours.

Fenol dopam is a selective dopamne-1
receptor agonist. It binds to postsynaptic dopam ne
D1B receptors in the nmesenteric, coronary and renal
vascul ature that nedi ate basodilation, and it binds to
the DLA receptors in the kidney and in the
gastrointestinal tract that nediate natriuresis,
gastrointestinal notility, respectively.

It does not bind to any of the famly of
D2 receptors, and it does not cross the blood/brain
barrier. In addition, it does not interact wth
ei ther al pha-1 adrenal receptors or beta adrenergic
receptors, and thus does not medi ate either
basoconstriction or have a chronotropic effect.

At the conclusion of the drug devel opnment
program for fenoldopam initiated by Smth-Kline &
French, a nunber of pharmacokinetic issues had been
addr essed.

For exanpl e, t he phar macoki netic

paranmeters following short term admnistration of
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f enol dopam had been characterized, and conparable
pl asma concentrations of fenoldopam were noted in
patients with and wi thout hepatic or renal inpairnent,
suggesting that during short term infusions, no
changes in dose would be required. However, several
critical questions remai ned unanswer ed.

The principle pharnmacokinetic and the
phar macodynam c i ssues centered around the behavi or of
f enol dopam during prolonged infusions. Questi ons
sumrari zed on this slide, such as whether the tine to
achi eve st eady st at e, whet her t here was
proportionality of steady state concentration to dose,
and whether there were tine dependent changes in
steady state plasnma concentrations during prolonged
fixed dose infusions of fenoldopam remain to be
answer ed.

Since fenoldopam is a racemate wth
predom nant pharmacodynam c effect attributed to the
R enantioner, it was not known if there were inportant
differences in the pharmacokinetics of the two
enantioners that may influence the pharmacodynam c
profile of fenoldopam or whether there were tine
dependent changes in netabolismand/or the clearance
of the enantioners.

Final | y, pharnmacoki netic paraneters, after
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stopping infusions of fenoldopam after prolonged
adm ni stration, had not been characteri zed.

Smth-Kline & French perforned a variety
of pharmacodynam c studies, but their design was
primarily titration to effect in nature. The
phar macoki netic and pharmacodynamc profiles and
interrel ati onships during fixed dose, constant rate |V
i nfusi on were not defined, and there was very little
informati on about either onset or offset of drug
effect during prolonged infusions. In addition,
guestions about tolerance and rebound had not been
addr essed adequately.

To guide the design of a blinded, fixed
dose infusion trial, an initial pilot study was done.
The study enpl oyed open-1abel, nonrandom zed dosing
with exactly the same protocol as was subsequently
used in the blinded, random zed, definitive, fixed
dose tri al

Adverse cardi ovascul ar effects that
occurred at high, fixed dose infusion rates,
specifically above 1 mcrogram per kilogram per
m nute, during the pilot study served to define the
maxi mum tol erated dose. W found that the mechanics
of the protocol, while very rigorous, could be

successfully carried out.
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Therefore, we designed the definitive
trial with a focus on the neasurenents of the
phar macoki netic profiles of the racemate, fenol dopam
and its enantioners during and after a 48 hour
i nfusi on.

The pharmacodynam c issues that were
eval uated during this trial included the tinme to peak
effect, the maxinmum tolerated infusion rate, and
whet her or not the henodynam c effects were naintai ned
or tended to decline during prol onged infusions.

Finally, did the henodynam c response to
the drug behave predictably after discontinuation of
the infusion and, nost inportantly, did a dose
response rel ationship exi st bet ween t he
phar macoki netics of fenoldopam and its henodynanic
effects?

The design for this random zed, double
bl ind, placebo controlled PK PD trial is shown on this
slide. An initial outpatient evaluation and
enrol I ment period included a nmandatory w t hdrawal from
all drugs and basoactive agents for at |east ten days.

Patients wth supine diastolic blood
pressures between 95 and 119 mllinmeters of nercury in
the clinic were then admtted for a four-day in-

patient study, which included vehicle infusions on
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days one and days four, and infusion of either placebo
or one of four doses ranging from 0.04 to 0.8
m crograns per kilogram per mnute on days two and
days three.

Blood pressure and heart rate were
measured every 15 mnutes or nore frequently
t hroughout the 96-hour trial, wth a noninvasive,
aut omat ed bl ood pressure neasuring device. On day two
patients had to have a supine diastolic blood pressure
of 90 mllimeters of nercury in order to quality for
random zation to placebo or to active drug.

The denographics of the patients enrolled
inthis milti-center trial are summarized here. Three
different study institutions enrolled a total of 33
patients, 32 of whomconpleted the trial. One patient
failed to conplete, not because of an adverse effect
from fenol dopam but because of limted intravenous
access.

The nmean age was approximately 50.
Approxi mately 25 percent of the study's subjects were
African American. The mpjority were nmale, and the
mean screening diastolic blood pressure was 99
mllimeters of nmercury.

Let's focus first on the pharnmacokinetics

of fenol dopam The plasma concentrations of racemc
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f enol dopam as a function of tinme are shown on this
sl i de. Sanples for plasma fenol dopam neasurenents
were obtained at frequent intervals during the first
hour of infusion, then hourly for the next five hours,
and then every six hours for the term nation of the
48- hour i nfusi on.

At the conpletion of infusion, sanples
again were frequently collected to evaluate the offset
phar macoki netics of the drug. The data clearly
denonstrate dose proportionality between fenol dopam
dose or infusion rate and plasma concentrati on.

For exanpl e, the plasma fenol dopam
concentrations for patients receiving the highest dose
inthis trial, nanely 0.8 ntgs per kil ogramper m nute
or approximately 30 nanograns per ml, and the plasma
concentrations for patients receiving 0.4 ntgs per
kil ogram per m nute are approxi mately 15 nanograns per
mil.

In fact, |linear dose proportionality holds
t hroughout the entire dose range studied. The
calculated elimnation phase termnal half-life was
4.6 mnutes, with a confidence interval of 3.8 to 6.3
m nutes. The pl asnma cl earance was approxi mately 28 ni
per mnute per neter squared, and the volume of

distribution at steady state was approximately 17
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liters.

Al t hough not shown, the pharmacokinetic
paraneters for R-fenol dopam the active enantioner,
anal yzed for patients receiving 0.4 and 0.8 m crograns
per kilogramper mnute were simlar to those for the
racenat e.

One of the principle goals of this study
was to | ook at onset and offset pharnacokinetics, and
we have expanded the tine scale on this slide in order
to visually facilitate that assessnent.

Pl asma st eady state f enol dopam
concentrations are generally achieved between 30
m nutes and one hour, consistent with the half-life of
approximately five m nutes. Simlarly, consistent
with the short hal f-1ife, fenol dopam plasm
concentrations declined rapidly upon discontinuation
of i nfusion.

Shown on this slide are pharmacoki netics
whi ch include the nean systolic and diastolic blood
pressures on the lefthand ordinate, and plasm
f enol dopam concentrations on the righthand ordi nate
versus time for patients that received the highest
dose in this study -- that is, 0.8 mcrograns per
kil ogram per m nute.

Pl asma concentrations during and after
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i nfusi on are those shown on the previous two slides.
A large nunber of henodynamc data points were
coll ected, and the nean systolic and diastolic blood
pressure val ues are plotted here.

During the first day of the study when
vehi cl e was infused, the expected circadian variation
in both systolic and diastolic blood pressure was
observed. When drug infusion was initiated on day
two, the plasma concentration for fenoldopam rose
pronptly, and there was a concurrent pronpt reduction
in both systolic and in diastolic blood pressure,
whi ch is maintained over the 48 hours of infusion.

These data show that the circadian
variation in blood pressure remai ns apparent, despite
substantial drug induced decreases in systolic and
di astolic blood pressure. Wien the infusion of
fenol dopam is discontinued, blood pressure rises
toward the baseline.

This graph of heart rate and plasm
f enol dopam concentrations is constructed simlarly to
the previous slide. Follow ng the start of fenol dopam
i nfusi on, heart rate increases pronptly and
concurrently with the reduction in systolic and
di astolic pressure shown on the previous slide.

The brisk increase in the heart rate is
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probably conpensatory, given the fact that this is a
D1l receptor agoni st that pronotes direct basodilation.

Wile the data show that heart rate
remains elevated during the entire 48 hour infusion
period conpared to the baseline, peak heart rates
occur early, and they are not naintai ned throughout
the first 24 hours of infusion. |In fact, they begin
to decline during the second 12 hours of the first 24
hour period, and are maintained at a nmuch | ower |evel
during the second 24 hours of infusion than during the
first 24 hours of infusion. Upon discontinuation of
fenol dopam the heart rate slowy returns toward the
basel i ne.

The next three slides summarize the
effects of fenol dopam on diastolic blood pressure,
systolic blood pressure, and heart rate, displayed by
dose at six tine points, specifically one, four, 24,
and 48 hours during infusion, and four and 24 hours
foll ow ng discontinuation of drug infusion.

At one and at four hours, fenoldopam
i nduces well behaved, dose related reductions in
diastolic pressure. The nmagnitude of these changes is
di m ni shed at 24 hours, and even smaller at 48 hours.

Twenty-four hour s foll owing

di scontinuation of the drug, diastolic pressure has
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returned toward baseline, w thout overshoot.

The next slide depicts changes in systolic
bl ood pressure simlar to those shown on the previous
slide for diastolic blood pressure. Again, the peak
effects of the drug tend to occur at one and at four
hours, with a gradual dimnution in effect at 24 and
48 hours, and again conpared to the placebo effect,
there was very little residual effect on systolic
bl ood pressure 24 hours after discontinuation of the
drug.

Heart rate again shows a nonotonic, dose
related increase in heart rate, which is maxi mal again
bet ween one and four hours, with a reduced heart rate
response at 24 and al nost no heart rate response at 48
hours except in patients at the two hi ghest doses, .4
and .8 mcrograns per kilogramper mnute. There is
again sone mai ntenance of reflex tachycardia in the
two hi ghest dose groups 24 hours after drug infusion.

So in summary, we can say fromthis study
that the pharmacokinetics confirmed the original
observations of the Smth-Kline & French database,
suggesting a short half-life of approximately five
m nutes. There as rapid attainment of steady state
concentrations of the drug at approximately 30

m nut es.
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There was proportionality between dose or
infusion rate and plasma concentrations of the drug,
wi t hout any pharnacokinetic alterations in either the
racemate or the R enantioner for fenol dopam over a 48
hour period of infusion. There was rapid elimnation
of the drug upon discontinuation of drug infusion.

Phar macodynam cal ly, the effect on bl ood
pressure and heart rate were predictable. They were
rapid in onset, and they were in fact proportional to
dose. There was the appearance of gradual tolerance,
al though there was always nmaintenance of effect
t hroughout the 48 hour period of time, and there was
no evi dence of r ebound hypert ensi on upon
di scontinuati on of the drug.

Dr. Dave Ellis wll now talk about
efficacy in the 06 trial.

DR ELLIS: Thank you, Dr. Tayl or

The Neur ex trial in hypertensi ve
enmer genci es was desi gned to confirm t he
phar macoki neti ¢ and pharmacodynam ¢ findings fromthe
trial that Dr. Tayl or has just presented.

This trial is different fromthe earlier
Smith-Kline & French trials in that the evidence of
acut e onset, ongoi ng end organ danage was required for

entry into the study. The entry diastolic blood
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pressure had to be at |east 120 degrees nercury.

The Neurex trial is a random zed, double
blind study comparing four different infusion rates of
fenol dopam  specifically 0.1, 0.3, .1 and .3
m crograns per kilo per mnute. The |owest dose was
chosen as a mninmally effective conparator dose, as we
wer e advi sed by nunmerous investigators and | RBs that
it would be considered unethical to use a placebo in
this patient popul ation.

The fixed dose, constant rate infusion was
to last for a full 24 hours, wth transfer to oral
nmedi cation allowed after 18 hours. Inportantly, the
protocol also specified the investigators were to
mai ntain the infusion constant for the first four
hours, if at all possible, and for the conplete 24
hour period, if the patient was adequately controll ed.

W did allowa maxi mumof two up titration
steps after the first hour, but wth the blind
mai ntai ned for at |east through the first four hours,
and for the full 24 hours, if possible.

Qur primary endpoint was reduction in
di astolic blood pressure at four hours, and our main
statistical conparison was versus the |owest dose
group.

This next slide gives a brief sunmary of
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the patients that were enrolled. They were bal anced
for denographic paraneters wth no inportant
differences in the basic denography between the four
treatment groups. The nedian age was 45 years, with
55 percent of the patients being male. Seventy-eight
percent of the patients were African Anerican. The
mean baseline bl ood pressure was 208 over 134.

This slide summarizes the protocol
specified end organ danamge, as required by the
protocol. You can see that 65 percent of the patients
met neurological criteria. Thirty-nine percent net
cardi ovascul ar criteria; 35 percent net renal
criteria, and 35 percent met one or nor e
opht hal nol ogi cal criteria. Overall, 99 percent of the
patients had at | east one of these protocol specified
entry criteria.

There are two possi bl e concerns about the
protocol specified criteria. One is that sonme of the
criteria were subjective, not objective, such as
headache; and two, sone of the criteria may have been
satisfied by chronic rather than acute end organ
dysfuncti on. Most notably elevated BUN and
creati ni ne.

To investigate this issue in nore detail,

all trial data were reviewed by a physician for
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objective evidence of acute end organ damage.
Patients were classified as neeting objective criteria
for definite probable or possi ble malignant
hypert ensi on.

Based on this analysis, alnost 70 percent
of our patients were found to have convi nci ng evi dence
of malignant hypertension.

About hal f of the study patients had taken
no antihypertensive nedications during the week
preceding entry into the trial. Twenty percent of the
patients had a history of substance abuse, either
al cohol or cocaine, primarily. Ei ghty-two percent of
the patients had left ventricular hypertrophy at
baseline, and 17 percent had a history of heart
failure. Baseline electrocardiograns in 17 percent of
the patients showed evidence of an old mnyocardia
i nfarction.

Anot her point of interest is that 20
percent of the patients had clonidine wthdrawn at
some point during the week prior to the entry into the
trial.

O the 89 patients who were treated for at
| east four hours, 74 were able to be treated for the
entire 24 hours. O those 15 patients who

di sconti nued between four and 24 hours, two term nated
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secondary to adverse events, and 11 patients
di sconti nued because their blood pressure was
controll ed, and not because of any adverse events.

In addi tion, one patient was designated a
treatnent failure, and one patient needed to receive
a prohi bited nedication.

Only one patient was unblinded during the
first four hours, and 76 percent of the patients were
able to stay on their random zed, fixed dose up
titration for the renmaining patients.

The highest rate of up titration was in
the | ow dose group, whereas 87 percent of the high
dose were able to stay on that dose for the first four
hours. Wile this trial was not designed to formally
assess pharmacokinetics, a limted nunber of blood
sanples were drawn to assess steady state plasm
concentrations.

The data showed the steady state plasm
concentrations for fenoldopam in this study were
conparable to those observed in the formal PK PD
st udy.

The primary efficacy endpoi nt was the nean
change from baseline in diastolic blood pressure at
four hours, and the statistical conparisonis with the

reduction frombaseline in the | ow dose group -- that
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is, the group receiving .01 mcrograns per kil per
m nut e.

Pl ease note several points from this
graph. First, there is a very nice nonotonic order in
both the rate and depth of the reduction in diastolic
bl ood pressure versus dose. The hi ghest dose shows
the nost rapid decline, and al so declines nore than
the three | ower doses.

These results are highly significant, with
a difference between the high dose group and the | ow
dose group at four hours, having a p value of .0001.
The second highest dose group -- that is, .1
m crograns per kilo -- was also significant, and there
was a trend toward significance for the .03 group as
wel | .

Looking at the results for systolic bl ood
pressure, you see the same pronpt rate of blood
pressure decrease during the initial part of dosing,
and agai n you see a reasonabl e dose response, and once
again the difference between the highest and | owest
dose groups is highly significant.

This slide shows the heart rate for the
first four hours. Again, you see a dose response where
the greatest effect is at the highest dose. The heart

rate seens to peak frombetween two and a half to four
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hour s.

Gven the depth of Dblood pressure
| owering, increase in heart rate in the .1 dose group
is quite small, and this fact weighs heavily in our
dosi ng recomendat i ons.

Earlier studies by Shusterman, et al.,
using -- in the Smth-Kline & French experi ence have
allowed sone inferences regarding whether renal
dysfunction altered fenoldopanis antihypertensive
effect. In that study patients were stratified into
those with creatinine clearances greater or |ess than
70 mlliliters per mnute.

As seen on this slide, baseline blood
pressure was elevated to simlar levels in both
treatnent groups, and two groups required about an
equal dose of fenol dopamto reduce bl ood pressure to
about the sanme |evel, suggesting that r enal
dysfunction did not affect fenol dopam anti hypertensive
efficacy.

W also attenpted a simlar analysis in
our malignant hypertension trial by stratifying
patients using a cutoff of serum creatinine greater
than 2.4 mlligrans per deciliter. |In this analysis,
the nore renally inpaired patients also had nore

severe blood pressure elevations. Consequently, it
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was not possible to discern whether the higher
f enol dopam dosi ng needed was attributable to renal
dysfunction or to nore severe hypertension.

A final data analysis is the conparison of
t he pharnmacodynam c effects of fenoldopamin the mld
to noderately hypertensive patients studied in the PK
PD trial with the hypertensive energency patients
studied in the present trial.

This slide conpares side by side the nean
percent reduction in diastolic blood pressure for the
two trials. Only the 0.1 dose was common in the two
trials, but the .03 and .04 doses and the .3 and .4
groups were consi dered cl ose enough for conpari son.

The dose response is clearly evident in
both popul ati ons. At the two |ower doses the
phar macodynam c effect is somewhat less in the mld to
noderate patients, but at the high dose group the
effects are practically identical.

We concl ude that the pharnmacodynam cs of
f enol dopam are qualitatively simlar in a wide variety
of hypertensive patients.

I n concl usion, over 500 patients have been
studied in the severe hypertension trials conducted by
SFK and Neurex, and a wde variety of patients have

been studied, both in ternms of entry criteria and
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et hni ¢ backgr ound.

There has been a good representation of
bl ack and Asian patients in this population, as well
as femal e patients.

The effects of fenoldopam have been
consi stent. The onset of activity has been rapid.
The rate and magni tude of bl ood pressure |owering are
dose dependent, and there is no evidence of overshoot
or rebound, and the effects of +the drug are
predictable in this patient popul ation.

| would now like to turn the podi um over
to Dr. Vandana Mathur who wll describe our renal
st udi es.

DR. MATHUR:.  Thank you, Dr. Ellis. Good
nor ni ng, | adies and gentl enen.

Dr. Ellis has just concluded that
f enol dopam effectively |l owers bl ood pressure. | would
like now to turn your attention from the systemc
hemodynam ¢ effects of fenoldopam to its rena
henmodynam c effects. | trust that, by the concl usion
of nmy presentation, | wll have convinced you that
f enol dopam mai ntains or inproves renal blood flow,
despite |l owering bl ood pressure.

This is a critical safety feature of this

dopam ne receptor agonist. I will start out by
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summarizing the Smth-Kline & French hypertension
studi es which al so studied renal function, addressing
in particular blood pressure, glonerular filtration,
and renal bl ood flow

Second, | wIll review a Neurex renal
function study which was the first renal function
study to denonstrate dose responsiveness of renal
bl ood fl ow.

Finally, | wll review an independent
renal function study by Doctors O Connell, Carey, et
al ..

Smth-Kline & French conducted five
hypertensi on studi es which included 77 patients with
various degrees of hypertension, who additionally had
renal function neasured. Two of these studies were
pl acebo controlled. Two were positively controlled
Wi th sodi um nitroprussi de, and one was uncontrol | ed.

The magni tude of bl ood pressure reduction
in these studies is shown in the slide. Each
different colored line represents an individual trial.
Where sodi um nitroprusside controls were perforned,
these are additionally shown.

As you can see, the systolic blood
pressure, shown on the |left, declined by anywhere from

ten to 40 mllimeters of nercury, while the diastolic
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bl ood pressure declined anywhere from ten to 30
mllimeters of mercury in these studies.

Despite the magnitude of reduction of
bl ood pressure in these studies, treatnent wth
f enol dopam i ncreased renal plasma flow from baseline
in each of the studies in which this variable was
measured. This is shown here.

Additionally, these flat |ines represent
a sodiumnitroprusside control and a pl acebo control,
indicating that in the controls there was no increase
in renal plasma flow.

The glonerular filtration rate fromthese
studies is shown in this slide. Across the bottomare
the individual study nunbers. Again, where control
information is available, this is additionally shown.
Both the baseline and on-treatnent glonerular
filtration, along wth 95 percent confi dence
interval s, are graphed.

Exam nation  of the nmean data at
overl apping confidence intervals strongly suggests
that there are no statistically significant changes in
GFR wi th fenol dopam

Because the mpjority of these studies were
open | abel and were not pl acebo controlled

rel ati onshi ps of fenoldopam on renal function, an
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additional renal function study was conducted by
Neurex. The overview of this study is presented in
the foll ow ng slide.

The objective of the study was to study
the relationship of renal plasma flow to fenol dopam
dose. Fourteen nornmal males were studied. This was
a random zed, placebo controlled, double blinded
trial. Patients were crossed over froma | ow sodi um
to a high sodiumdiet or vice versa.

Patients received escal ati ng, sequential,
fixed dose infusions of 03, 0.1, and 0.3 m crograns
per kilo per mnute. This dose range was selected to
overlap the dose ranges that were used the PK PD in
t he mal i gnant hypertensi on studies.

The primary outcone vari ables were renal
plasma flow, a surrogate for renal blood flow neasured
by PAH clearance, glonerular filtration rate as
measured by inulin clearance, electrolyte excretion,
and hornone |evels.

In this population of nornotensive
i ndi vi dual s, systolic blood pressure did not decrease.
However, diastolic blood pressure decreased in a dose
dependent manner relative to placebo. These
differences were statistically significant at the two

hi ghest dose groups.
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Because the state of sodium bal ance did
not influence the results of this trial, only the
overall results, independent of sodium state, are
presented for clarity. The main results from the
study are presented on the follow ng slide.

Here on the left ordinate is the PAH
cl earance, a marker for renal plasma flow On the
ri ght hand si de are t he f enol dopam pl asma
concentrations, and across the bottom are the
i ncreasing infusion rates of fenol dopam

As you can see, fenol dopami ncreased renal
plasma flow in a dose dependent manner, and this was
statistically significantly different from pl acebo.
In addition, the increase in renal plasma flow
nonot oni cal ly was predicted by the increasing plasnma
| evel s of the drug, shown here in the blue boxes.

As was seen previously, gl oner ul ar
filtration was wunaltered by admnistration of
f enol dopam

Il will now switch gears and discuss an
i ndependent renal function study conducted by Doctors

O Connell, Carey, et al., at the University of

Virginia, recently published in Hypertension. The
objective of this study was to determne is a proxinal

tubul e dopam ne-1 like receptor defect is present in
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human essential hypertension.

This was a random zed, double blinded,
pl acebo controll ed crossover study. Thirteen norm
subjects and 11 patients wth salt sensitive
hypertension with diastolic blood pressures in the 95-
114 mllineters of nmercury range were studied.

Salt sensitivity here was defined by a
reduction in nmean arterial pressure by greater or
equal to 7 mllinmeters of nmercury when switched from
a 300 ml| equivalent to a 10 m| equival ent per day
sodi um di et .

Patients received sequential, escal ating,
fixed dose infusions of Dbetween .001 and 0.2
m crograns per kilo per mnute. At the highest
i nfusion rate of between 0.1 and 0.2 m crograns per
kilo per mnute, both systolic and diastolic blood
pressure in the hypertensive patients decreased by
approximately 10 mllineters of mercury, and this was
significantly different than what was seen in pl acebo.

In the nornotensive individuals at this
very dose, systolic blood pressure did not change.
However, the diastolic blood pressure decreased by
four to five mllineters of nmercury, and this was al so
statistically significant relative to placebo.

The renal plasma flowis shown here. Both
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t he baseline and on-treatnent val ues are shown, both
for fenoldopam and for placebo, both in the
hypertensive and in the nornotensive popul ation. As
you can see, conpared wth placebo, fenoldopam
increased the renal plasma flow, both in the
hypertensive and in the nornotensive popul ation.

Again, as was seen in the Neurex study and
the SKF studies, there was no change in glonerul ar
filtration.

The SKF database, the Neurex renal
function study, and the independent study by Doctors
O Connell and Carey all point to the sane concl usion.
Fenol dopam i ncreases or maintains renal plasm flow,
and maintains glonerular filtration while |owering
system c bl ood pressure. This strongly suggests that
the drug is unlikely to conprom se renal function when
used for blood pressure control.

Mai nt enance of renal profusion and
function during blood pressure lowering is a
critically inportant pharnacol ogic and safety feature
of this dopam ne-1 receptor agonist.

| will now turn the podium back over to
Dr. Ellis who will discuss additional safety features
of fenol dopam

DR ELLIS: Thank you, Dr. Mathur.
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The followi ng points will be covered in
this safety overview of fenol dopam First, I wll
present the nunber of patients that have been exposed
to fenol dopam Second, | wll review the adverse
events in general and focus on the serious nonfatal
adverse events, especially those that may be rel ated
to end organ conprom se.

Next I will summarize all deaths that have
occurred in the entire experience with intravenous
fenol dopam including both SKF and Neurex sponsored
st udi es. Final ly, I wi | | revi ew t he
el ectrocar di ogr aphi c data.

Much of the safety data to be reported
will be in the nost severely ill patient popul ation
with severe or malignant hypertension, which is a
stringent test of safety.

This slide sumarizes the entire clinical
experience with intravenous fenol dopam The majority
of the experience is derived fromSmth-Kine & French
trials. As you can see, a variety of indications have
been studied, with a strong enphasis on hypertension.

The total of 1,009 patients have been
treated with 1V fenoldopam |[In addition, 258 healthy
subj ects have al so received |1V fenol dopam

This slide summari zes the adverse events
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fromthe entire clinical experience with intravenous
fenol dopam in patients. Mst of the adverse events
are those that you woul d expect of a vasodilator or as
a result of the underlying disease.

Headache has been consistently the nost
frequently reported adverse event, wth flushing,
nausea and hypotension the next nost frequently
reported. In the Neurex trials the adverse event
profile parallels the experience in the total
popul ati on.

This slide sunmari zes the adverse events
reported in the tw trials which included sodium
nitroprusside as a positive control. The total nunber
of patients exceeds 200. Thi s conparison confirns
that the patterns of adverse events are quite
conparable with fenol dopam and sodi um nitroprusside.

Many of these events are likely to be due
to the underlying disease itself or secondary to the
effects of significant vasodil ation.

This slide sunmarizes all of the serious
nonf atal adverse events that were consi dered possibly
or probably drug related fromthe conbi ned Neurex and
SK&F cl i nical experience.

There were 23 nonfatal serious adverse

events in this conbi ned database, and 18 of the 23



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

42

were related to the cardi ovascul ar system Al'l of
these conditions resolved satisfactorily wth
di sconti nuati on of drug and/or treatnent.

Not surprisingly, hypotension is the nost
common serious adverse event on this list. T-wave
inversion was a frequently reported serious adverse
event, especially inthe early clinical trials. These
T-wave abnormalities have been recognized with other
ant i hypertensive agents, and were not associated with
an i ncreased incidence of angi na pectoris, mnyocardi al
infarction or arrhythm as.

Most of the other adverse events were
those that would be expected in a seriously ill
patient population. Six of these events occurred in
patients in the SK& studies in heart failure, hepatic
di sease or renal disease.

A total of 19 deaths occurred in the total
experience of 1,267 patients and subjects exposed to
f enol dopam This figure includes all deaths,
regardl ess of causality attribution. Only two of
these deaths occurred in the hypertension studies.
The other 17 were in congestive heart failure, eight
cases, renal disease, five cases, cardiac transplant,
two cases, and other serious illnesses, three cases.

The t wo deat hs t hat occurred in
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hypertensi on studies both occurred off therapy and
were clearly not related to drug. One was a presuned
aortic dissection that occurred one week after the
trial. The other was an intracerebral henorrhage that
occurred ten days after therapy was discontinued in a
patient wwth a history of cerebral infarction.

The largest proportion of the deaths,
ei ght cases, were in congestive heart failure trials
and were primarily due to worsening of the heart
failure. O the eight heart failure deaths, seven
occurred after the trial was conpleted. The one death
t hat occurred on therapy in these CHF studies was a
pati ent who died fromventricular fibrillation.

The patient had New York Heart Association
Cass IV heart failure and a | ow output state with a
cardiac index of 0.8. The patient experienced sudden
ventricul ar fibrillation on therapy and was
successfully defibrillated. After the infusion was
termnated, ventricular fibrillation recurred tw ce
with an ultimately fatal outcone.

Unfortunately, electrocardi ograns cannot
be retrieved for this patient who was studi ed over
ei ght years ago in South Africa.

The ot her two patients who di ed on therapy

were suffering from cardiac transplant rejection.
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These deaths were not regarded by the investigators as
related to the drug.

A point of interest in these trials
involving severely hypertensive patients wth
conprom sed cardi ovascul ar, cer ebr al and rena
vascul ar beds is the lack of occurrence of either
deaths or serious adverse events thought to be
secondary to the acute | owering of blood pressure.

In terns of cardiovascul ar conplications,
there were no deaths due to the study drug in the
severe hypertension trials. Likew se, there were no
myocardial infarction in all 11 of the trials in
severe hypertension or hypertensive energencies.

There were three cerebral vascul ar events
in the hypertension trials, none of which were
i schemc strokes. Two were intracerebral henorrhages
in SKF trials, and the third event was a subarachnoi d
henmorrhage in our hypertensive energency trial.

The subarachnoid henorrhage was due to
radi ographically docunented rupture of ~cerebra
arterial aneurysnms and occurred nine days after the
conclusion of the trial.

One of the intracerebral henorrhages
occurred ten days after the trial in a patient with a

previ ous stroke who was being treated with heparin.
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The ot her case of intracerebral bleeding occurred on
therapy in a patient with two prior strokes. CT
scanni ng docunented a small tenporal henorrhage.

These events are wunlikely related to
fenol dopam as the patients had known cerebra
vascul ar conprom se, and a hypertensive agent is nuch
nore likely to induce an ischem c stroke secondary to
hypertension and poor cerebral profusion than a
henorrhagi ¢ event which is generally related to high
bl ood pressure. There were no on-therapy deaths in
t he hypertensi on experience.

The phar macoki neti ¢/ phar macodynam c
characteristics of fenol dopam facilitate the
transition to oral therapy. The |ack of rebound
effects as denonstrated in the PK PD trial, allows the
infusion to be turned off abruptly, if desired.

Li kew se, t he short half-life of
f enol dopam ensure the rapi d di sappearance of the drug
from the plasma. Two strategies have been used
successfully for the transition to oral nedications in
t he hypertensive energency trial, either the addition
of oral nedication while the fenol dopam i nfusion was
ongoi ng, sonmewhere between 18 and 24 hours, or
di scontinuation of the fenoldopam infusion wth a

subsequent addition of oral therapy.
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Bot h strategies have been used
successfully and, since there were no specifications
in the protocol regarding oral therapy transfer,
investigators used a wde variety of drugs for the
anbul atory treatnent of their patients.

This bar chart shows the actual timng of
transfer to oral nedications with respect to the
di scontinuation of infusion. Tinme zero indicates the
time of discontinuation of the fenol dopam i nfusion.
The negative nunbers are hours before the end of
infusion, and the positive nunbers are hours after the
i nfusi on had been stopped.

The stack graph di splays the addition of
both diuretic and non-diuretic hypertensive agents.
Most investigators chose to add oral drugs either
before or right at the tine of discontinuation of
f enol dopam Only a relatively few added oral drug
t herapy after discontinuation of fenol dopam

This slide summari zes the drugs to which
the patients were transferred at the end of the trial.
Cal ci um channel bl ockers and ACE inhibitors were the
nost frequently used, followed by vasodilators and
al pha beta bl ockers, nost notably Lobetol ol.

Interestingly, beta blockers were used

sparingly, perhaps because of the preponderance of
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African Americans in this trial.

Now shifting to the safety question that
the Division has addressed to the commttee, nanely,
t he possi bl e prolongation of a QIc interval.

I n t he SK&F uncontrol | ed severe
hypertension trials, a nean prolongation of the on-
therapy QIc interval of about one to two percent was
observed. In order to investigate this finding in
nore detail, we have reviewed those studies where we
have the actual el ectrocardi ograns.

We used an expert centralized reader for
this review Specifically Dr. Galen Wagner of Duke
University read all of the electrocardiograns in a
bl i nded fashi on. Three trials were reviewed, SK&F
study nunber D1101 in severe hypertension that was
controll ed by sodi umnitroprusside, and the two Neurex
studies, our PK PD study in mld to noderate
hypert ensi on and our trial on hypertensi ve
emergencies. Thus, we have data for patients with
mld to noderate, severe, and malignant hypertension.

This slide summarizes the pertinent QIc
data for the three trials reviewed. The nean change
from baseline in the QIc interval at six hours on
therapy is calculated for each of the treatnment groups

in the three trials.
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In addition, three different threshold
anal yses have been done to identify patients who had
pre-defined on-therapy prolongations of the QIc
interval. The threshold criteria to identify outliers
wer e: The QIc interval of greater than 500
m | liseconds; prolongation of the interval by 50 or
nore mlliseconds; and an increase in the QIc interval
by ten or greater percent.

The QT intervals in the mld to noderate
trial and the severe hypertension trial wer e
determned by Dr. WAgner. In the hypertensive
energency trial the QI intervals were nachine read.

In t he mld to noder at e severe
hypertensive patients there were no patients that net
any of these threshold criteria. Al though the .8 dose
group had the greatest increase in the nean QIlc
interval, there was no consi stent dose rel ationship.

Anal ysis of the hypertensive energency
patients reveal ed four patients that exceeded one or
nore threshold criteria, but again there was no
relationship to dose. Likew se, the nean change in
the QIc interval ranged from-2 to +2 percent, with no
apparent relation to dose.

Finally, the nitroprusside control tria

in severe hypertension indicates that the same nunber
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of patients nmet one of the prolongation criteria in
each of the two treatnent groups. The range of
prol ongation of QIc interval on therapy is again about
one to two percent, with sodium nitroprussi de being
somewhat greater

There were no episodes of ventricul ar
tachycardia or sudden death in the hypertensive
popul ati on. One patient in the hypertensive energency
trial experienced a near sinkable episode. She was
unnonitored at the tinme, but the event was not thought
by the investigator to be arrhythmc in etiology, and
her synptons did not recur.

In the heart failure studies involving 167
patients, three episodes of ventricular tachycardi a
were reported. The data describing these events nakes
no comment about the characteristics or duration of
the ventricular tachycardia. However, these events
were not associated wth a cardiac arrest or sudden
deat h.

In conclusion, the data substantiate a
good safety profile for intravenous fenol dopam There
is a significant clinical database of over 1,000
patients, and the drug has been well tolerated by the
majority of patients.

The adverse events that we have seen are
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nmostly exaggerated pharnacol ogi cal effects or
secondary to the underlying disease. The | ack of
evidence for end organ conpromse is |ikew se
gratifying. There have been no heart attacks or

deat hs on therapy in the hypertensive popul ati on.

Most of the deaths that have been reported
have been due to the underlying di sease state. There
have been no unexpected | aboratory abnormalities. The
Qfc interval changes observed in the severe or
mal i gnant hypertensive populations are not dose
related and, with the exception of one patient with a
near sinkabl e episode of unknown etiol ogy, have not
resulted in clinical sequel ae.

The well behaved pharmacokinetic and
phar macodynam c properties of fenol dopamnmake it quite
feasible to use noninvasive bl ood pressure nonitoring
for this drug, and interarterial nonitoring was not
utilized in our trials of fenoldopam and is not
r ecomended.

Li kewi se, the lack of rebound henpbdynam c
effects and the short half-life of fenoldopamallow a
safe transition to oral therapy.

| should now like to turn the podi um back
to Dr. Luther.

DR, LUTHER: The previous speakers
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presented data establishing that the pharnmacokinetics
of fenol dopamare well behaved and are correlated with
the drug's pharnacodynamc effects, and that
f enol dopam effectively and predictably |owers blood
pressure in severely hypertensive patients, with and
W t hout evi dence of acute, ongoing end organ danage,
including patients with true hypertensive energencies,
and that fenol dopam has a good safety profile.

Based on the collective data fromthe two
pi votal studies presented today, the recommended usual
starting dose of fenoldopam is 0.1 mcrograns per
kil ogram per mnute. This dose is recomended,
because it produces a rapid hypotensive effect of
substantial nmagnitude, but does not significantly
i ncrease heart rate.

If in the treating physician's judgnment a
greater or lesser rate and/or nmagnitude of blood
pressure response is required, a nore aggressive or
| ess robust starting dose nmay be used. Dosage may be
adjusted to achieve targeted blood pressure
reducti ons.

Dose titrations, if necessary, are
recommended at mninumintervals of 30 m nutes, based
on the nost rigorous pharmacokinetic data avail abl e,

those presented by Dr. Taylor. Based on the
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phar macodynam c data in the malignant hypertension
trial presented by Dr. EIlis, sonmewhat |onger
i nterval s between dose adjustnents nmay be appropriate.

Neurex believes the clinical database for
f enol dopam supports product approval, and the
followi ng | abel considerations. First, fenol dopamis
i ndicated for the short-termtreatnent of hypertension
when oral therapy is not feasible or possible,
i ncluding use in patients who are undergoi nhg surgery
and who ot herw se cannot take nedications by nouth.

Second, the data support approval for the
treatment of patients with severe hypertension with or
W t hout evidence of acute, ongoing end organ danage,
including patients with malignant hypertension.

Third, t he renal phar macol ogy of
f enol dopam shoul d be descri bed appropriately in the
| abel i ng.

I n closing, fenoldopamoffers significant
clinical advantages and benefits conpared to currently
avai |l abl e par ent al anti hypertensive agents.
Fenol dopam is easy to use and produces rapid and
predi ctable | owering of the blood pressure in a dose
dependent manner w t hout overshoot or rebound, and the
of fset of effect is pronpt.

The drug has a short plasma half-life of
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approximately five mnutes. This assures rapid
attainment of steady state plasma levels, rapid
clearance of the drug upon discontinuation of
i nfusion, and ease of titration.

The pharmacokinetics of fenoldopam are
very well behaved and |inear, and fenol dopam does not
interact with cytochrone P450 as shown by FDA. I n
addition, the initial starting dose of fenol dopamis
well defined, and is simlar in various patient
popul ati ons and need not be adjusted for preexisting
renal or hepatic disease.

Finally, fenoldopam has a good safety
profile w thout evidence of end organ conprom se.

Ladi es and gentl enmen, thank you very nuch
for your attention. W stand prepared to answer your
guesti ons.

CHAI RVMAN MASSI E: Thank you very nuch. |
think we'll open up our questions first with our
primary reviewer, Mke Wber, and then | think, since
there's been so much on pharmacoki netics, maybe ask
Dan Roden if he has any questions before going through
the rest of the panel.

DR. WVEBER Well, thank you very nuch,
Barry.

| wanted to start by getting back to the
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data presented by Dr. Taylor. Wen | was readi ng sone
of the basic properties of fenoldopam beyond its

actions at the D1 receptor, there was sonme di scussion

that it m ght have sone effects on -- nodest effects
on adrenergic receptors, | think, especially the al pha
2 receptor.

Do you have any evidence or data
concerni ng possible effects of the drug on endogenous
cat echol am ne nmechani sns where there were any changes
in norepinephrine levels during treatnent, whether
t here were any changes in endogenous catechol am ne or
synpat heti ¢ nmechani sns?

The reason |'m asking, obviously, is
because if the drug were governing the re-uptake of
nor epi nephrine in some way or its rel ease, then that
mght play a part in inquiring about possible rebound
phenomena, which | want to get to a little later,
especially in people with nore severe hypertension.

DR TAYLOR The sinplest answer, MKke, is
t hat --

CHAI RMAN MASSI E: Could you cone to a
m cr ophone?

DR. TAYLOR The nost straightforward
answer, MKke, is that none of the Neurex studies

exam ned endogenous pl asma cat echol am ne
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concentrations. There were |imted studies in the
Sm th-Kli ne database that did | ook at catechols, and
not unexpectedly, there is a fairly predictable
i ncrease in plasma norepi nephrine concentrations, but
of course, this drug, having postsynaptic effects and
being a direct acting vasodilator, is likely to induce
reflex increases in synpathetic activity anyway, which
has nade the attenpt to estimate its effect as an
al pha-2 agoni st presynaptically very difficult.

Looking at the rmagnitude of t he
tachycardi ac effects, especially at the higher doses,
one can imgine that that's an overriding feature
whi ch makes what ever nodest effect this drug nay have
at the alpha-2 receptor a little bit difficult to sort
out .

DR. \VEBER You know, one of the
interesting things you pointed out fromthe study you
presented, the 005, was that there was sone residua
tachycardi a, especially at the higher doses, several
hours after the -- Is this ny third mke? That's
funny. | can hear nyself very well.

There was sone residual tachycardia even
quite a few hours after the cessation of the doses,
especi ally the higher doses. | was wondering, do you

have -- Cearly, this was not now a reflex response to
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a drop in blood pressure or at least it didn't seemto
be that to ne.

So can you think of any nechanism that
m ght be affecting heart rate at that point? o
course, I"'mthinking now just as a safety issue. Are
there patients who may be susceptible to sonme kind of
a tachy arrythma, even fairly late in the infusion?

DR. TAYLOR Wth regard to arrhythm as,
these people -- and | can speak directly to those
evaluated at our site during the 05 trial -- did not
denonstrate any significant atrial or ventricular
arrhythmas at all during the trial.

Wth regard to sinus nmechani sm changes, |
think if we go back and | ook, both the systolic and

the diastolic blood pressure in the two highest dose

groups are also still somewhat reduced at 24 hours,
and the nost |ikely explanation for the residual
increase in heart rate is still the persistence of

some reflex tachycardia on the basis of those
reducti ons.

Not surprisingly, the return to baseline
is dependent upon the depth of the blood pressure
reduction and, this being a fixed dose trial, we in
fact had substantial reductions in blood pressure at

t he hi ghest doses.
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DR WEBER (One of the questions that the
commttee is going to consider a little later this
nor ni ng s t he relationship bet ween pl asma
concentrations of drug and henodynam c effect. I
notice fromthe data that you presented that the dose
of 0.1 was associated with approximtely a steady
pl asma concentration of about 5 nanograms per ml.

Do you have any sense, Dr. Taylor, of
where you reach sonme kind of a therapeutic threshold
with this drug? | think later on, when we're debating
what m ght be the nobst appropriate starting dose,
should we work with the suggestion made by Dr. Luther
of starting with 0.1, do you have any basis for that
in ternms of plasma |evel s?

DR, TAYLOR Well, there are three
conponents to that answer. The first 1is that
statistically the 0.1 mcrogram per Kkilogram per
m nute dose was the |owest dose that produced a
statistically significant effect on the blood
pressure, both as assessed by Neurex and by the FDA
medi cal reviewer in the 05 trial

The dose proportionality is really quite
consi stent anong the 06 trial that Dr. Ellis reported
where plasma concentrations are really quite

conparable to the 05 trial and sone of the conparable
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doses in the renal function trial as well. So we're
dealing with normal volunteers on one hand who are
both salt repleted and salt deplete, and we
denonstrate they are quite simlar to both mld,
noder ate, and severe hypertensives.

So al though the henodynam c effects were
| ess noticeable in normal volunteers than they were in
hypertensives, the dose proportionality to infusion
rate was really quite good related to plasm
concentrations.

The second part of the answer relates to
the length of tinme to which people have been exposed
to this drug. Cinically, when you |ook at what
happens by 48 hours of continuous infusion, there
appears to be sone offset of effect. There was never
a loss of effect, but there was clearly an offset of
effect.

So if you |ooked at what that plasm
concentration mght do after the patient had been
exposed for 48 hours, you would probably see | ess of
an effect than you would if you eval uated that plasma
concentration during initial infusion.

DR WEBER: |Is there any patient or type
of patient in whomthe generality of these data would

not apply? Are there patients in whom!| mght wsh to
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start with a lower dose than .1, in whom | m ght
anticipate relatively higher plasma concentrations or,
as far as you know, that is not an issue?

DR. TAYLOR No. W had a couple of
patients in whom we abruptly discontinued the drug
during the pilot trial. W thought that one of those
patients was getting 0.8 m crograns per kil ogram per
m nute, and she in fact was actually getting slightly
over 1 m crogram per kil ogram per m nute.

She had very predi ct abl e pl asma
concentrations, but a substantial reduction in blood
pressure, and it was on the basis of that patient and
one other patient in whom discontinuation had --
di scontinuation of the drug was required that we chose
t he maxi num tol erated dose.

The dose proportionality to infusion rate
and plasma concentration were maintained in all of
t hose peopl e.

DR WEBER Barry, |'ve got sone questions
I'"d like to ask some of the other presenters, but
woul d you like to finish with Dr. Taylor while he's at
t he podi unf

CHAI RVAN MASSIE: M ke, we m ght ask Dan
if he has any specific questions.

DR.  RODEN: I don't think | have any
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speci fic pharnacoki netic questions right now | have
ot her questi ons.

CHAI RVAN MASSI E: well, Mke, why don't
you continue to the others.

Vell, et ne just followup on Mke's | ast
gquesti on, Addison, before you go, since we mght be
nore efficient that.

The question about whet her you woul d ever
want to start lower, seens to nme to be probably
determined by the indication of Ievel of blood
pressure. There are two indications that they're
tal king about. One is severe malignant bl ood
pressure, which presunes that people are going to be
starting froma very high level, but the second is
j ust people who you are recommendi ng using this drug
as a substitute for oral therapy, who m ght have quite
mld or at nost noderate hypertension, for instance.

Woul d you still think that a .1 dose is
the appropriate starting dose?

DR TAYLOR | think the absolute |evels,
Dr. Massie, would depend upon your goal and woul d
depend on the baseline | evel of blood pressure. The
proportionality, though, appears to be reasonably
good.

You get far |ess of an absolute reduction
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in blood pressure, for exanple, in nornotensive
i ndi vidual s, and yet proportionate to dose they are
about the sane. So a ten percent reduction when you
start with a systolic of 120 is not the sane as when
you start with a systolic of 200.

Yes, | would think there are situations in
which one mght |like to achieve a nuch nore nodest
reduction in blood pressure, and | think Dr. Luther
alluded to the possibility of using less, and | think
you coul d use reasonabl e guidelines to determ ne what
degree of blood pressure reduction you're likely to
get .

CHAl RVAN VASSI E: Ray, you had a question?

DR. LI PI CKY: Well, tw questions, |
guess.

DR LUTHER:  Dr. Lipicky, perhaps before
your question I'd like to anplify that we have thought
carefully about the usual starting dose, and all of
the different populations studied with fixed dose
infusions leads to the conclusion that the 0.1
m crogram per kilogramper mnute infusion rate is the
one that induces statistically significant and
clinically significant reductions in blood pressure.

| would add, with all of the Smth-Kline

& French experience where patients were titrated, and
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we have patients with a variety of diseases, they cane
to the sane place. The usual dose was between .1 and
.3. Cccasionally, and very occasionally, the doses
wer e hi gher or |ower.

In addition, we have not presented the
data, but the data do exist indicating that the
kinetics of the drug are not altered in the presence
of hepatic disease or renal dysfunction, which adds an
additional level of confort that there are not subsets
of patients who are going to have an extraordinary
response based on altered pharnacokinetics.

CHAl RMVAN MASSI E:  Ray?

DR. LI PI CKY: I guess | have two
guesti ons. One is: You' ve described tw ce that
sonet hi ng happened at 1 mcrogram per kilogram or
above, sonet hing bad happened, but you didn't describe
what happened. Could you do that, please, and how
often that happened?

DR TAYLOR  Well, fortunately, it only
happened twice. W started the pilot trial with a
dose of 1.6 mcrograns per kilogram per mnute. The
hypotensive effect at that dose is renmarkable, and
al though the patient felt unwell through the first 12
hours of the infusion, we were able to continue with

t he i nfusi on.
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Systolic blood pressures as low as 70
mllinmeters of nmercury, but asynptomatic were achi eved
wth those doses. In retrospect, that patient
actually received closer to 1.9 mcrograns per
kilogram per mnute than 1.6, Dbecause of sone
variations in the way the drug was nade up by the
research pharmaci st.

The two patients that had a probl em both
had an initial pronpt reduction in blood pressure and
a pronpt reflex tachycardia. |In both cases, after 30
mnutes in one patient and approximately two hours in
the second patient, an overriding bradycardia effect
was noted, which we think is probably activation of
ventricular afferent reflex, a Bezold-Jarish type
reflex, with resulting further reductions in blood
pressure to values we thought were clinically very
unsaf e.

The patients were both treated wi th pronpt
cessation of infusion, elevation of their |egs, and
expectant waiti ng.

DR. LI PI CKY: How low did the blood
pressure go?

DR. TAYLOR On, 50/30 in one case, and
70/ 40 in the second case.

DR LIPICKY: And how did those patients
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feel ?

DR. TAYLOR They felt very bad.

DR. LIPICKY: They felt bad?

DR TAYLOR They actually felt a bit bad
before, but when they becane bradycardia, they felt
even worse. Fortunately, in both cases there was a
very pronpt return to blood pressure to |levels that
were not associated with any significant synptons, and
the patients recovered w thout incident.

DR LIPICKY: Ckay. You ve raised athird
question in nmy mnd, which I'll ask now, and then |I'1l]I
ask the second question after that.

So it could be that beta bl ockers are a
problen? That is, if people are on beta bl ockers, you
woul d not have the sane predictable dose response
rel ati onshi p?

DR TAYLOR That's a very good question,
and I'mnot sure that | can address it. Perhaps the
database in the 06 trial where patients were
transitioned to oral therapy that included beta
bl ockers and had concurrent admnistration of
f enol dopam woul d address it.

| think it's a reasonable concern. I
suspect that part of the effect of the drug is |ost

because of the reflex tachycardia, and so one m ght
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expect that there would be a substantially greater
hypot ensi ve effect if the heart rate were not all owed
to increase.

DR. LI PI CKY: Well, it mght be worth
| ooking at those patients that had beta bl ockers
concomtantly, but there weren't very many.

DR. TAYLOR That's correct.

DR. LI PI CKY: My second question before
that issue -- before that thought canme up was: In the
severe hypertension trial or malignant hypertension
trial, whatever you want to call it, what do you
attribute the fall in blood pressure to in the .01
m crograns per kil ogram per m nute?

DR. TAYLOR Do you want to answer that?

DR. LUTHER: It is, Dr. Li pi cky,
impossible to nake a definitive attribution as to the
henodynam c response to that particul ar dose, because
there is not a true negative control group in the
study. There was not a placebo control.

So the question is the issue is
confounded. It could be drug effect. It could be an
effective dose or it could be non-drug effect,
environnmental effects, putting the patient into an
enmer gency departnent and so on.

There is substanti al literature that
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suggests that, when you take a severely hypertensive
patient off the street, put him at bed rest in a
controlled setting, that with no treatnent their blood
pressure goes down. My bias is that what we are
seeing at that dose, which was chosen to be a
mnimally effective dose based on the Gestalt of the
extant titration data, that this is not drug effect,
but | can't prove that.

DR. LI PI CKY: But i ndeed you're
recoomending as a starting dose a dose ten tines
hi gher than sonmething that, conpared to baseline,
| ooked like it worked pretty good.

DR. LUTHER In fact, that is true, but
the recommendation is strongly based on two other
factors. One is the placebo controlled study that Dr.
Tayl or reported in which the 0.1 dose is the first
dose that is, in fact, clinically and statistically
significant in |owering blood pressure, and that that
is the low end when patients are titrated, and Smth-
Kline has a lot of titration data when titrated from
very | ow doses.

The vast majority end up in the range of
.1 to .3.

DR WEBER: As a matter of fact, Ray, if

you look at the detailed review of that study, a
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number of patients who were first thought to be
eligible for entry were drifting down during the final
hour before the infusion began. | suspect that this
is an environnmental effect.

In fact, | was going to ask the sane
guestion as you, and nake the point that probably what
we are seeing with this or possibly what we're seeing
with this .01 dose is, in fact, not a drug effect, and
if we then would regard this treatnent armas a kind
of placebo arm would it be legitimte to even
subtract the effect of this so called dose to see what
the other doses are really acconplishing.

DR LIPICKY: But does that nean that the
.03 dose also has no effect?

DR WEBER \Well, it was just borderline,
not quite different from.01, and the absol ute nunber
of mllinmeters of nercury over a period of tinme was
not that dramatic. | could be reasonably well
persuaded that, if you put soneone to bed, that you
woul d see that kind of downward change in blood
pressure.

In fact, | wonder how efficacious the
i nternedi ate doses of the drug are. | nmean, you could
turn this whole question around.

DR LIPICKY: Wll, | nean, certainly, the
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dose response rel ati onship nust be conti nuous.

DR. WEBER:  Yes.

DR LIPICKY: And any plasna concentration
is going to do sonething.

DR. WEBER:  Yes.

DR. LIPICKY: And there is no threshold
ef fect. You don't have to get to sone plasm
concentration, then everything happens, and then if
the plasma concentration goes higher, nothing nore
happens or if the plasnma concentration is |ower,
not hi ng happens. | nean, it's not a threshold effect.
Ri ght ?

DR. WEBER: Well, that seens to be the
case, though --

DR LIPICKY: So what you're tal king about
is what you think is a clinically relevant change in
bl ood pressure in 20 mnutes or an hour or four hours?

DR WEBER Well, at four hours there was
a useful fall in blood pressure in that .01 group.
The question is was it due to the drug or was it due
to sonmething else. | nean, this is always the curse
of not having a true placebo.

DR. LI PI CKY: Wl l, what about at .03?
Take the .03.

DR. WEBER  Ckay.
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CHAI RVAN MASSI E: Well, let me just
interject sonething. Between one hour and four hours
they were able to raise the dose, and a high
proportion of patients did have a dose raise. So at
four hours you don't know -- you don't have a stable
dose. Only the first hour, as | renenber, was a
conti nuous dose, and then what was it, 50-70 percent
of people in the .01 went up between one and four
hour s?

DR. ELLIS: About two-thirds of the
patients in the | ow dose group were nmaintained at a
fixed rate. During the first hour 64 percent of the
0.1 stayed fixed and 87 percent of the high dose group
stayed fi xed.

MS. STANDAERT: Sorry, sir. Coul d you
gi ve your nane, please?

DR. WEBER Yes, we need the nanes.

DR ELLIS: I'msorry, Dave Ellis.

CHAl RVAN MASSI E: Maybe we should go on
with Mke Wber's questions then before we spread too
far through the panel.

DR. WEBER: Yes. |'d like to get back
Dr. Ellis, to the issue of no rebound or the claim of
no rebound. Do we have any experience from studi es of

people with really severe hypertension who were not
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transitioned to oral drugs?

Now oral drugs wll conceal and hide
everything, but in ny way of |ooking at the world, if
you have a very short acting intravenous drug and you
suddenly turn off the spigot, the blood pressure is
entitled to zaph up very rapidly, and in sone people
possi bly to overshoot.

Do we really have information that this is
not a problemin severe hypertensives?

DR ELLIS: | think we do. W don't have
it from the Neurex experience, but this has been
| ooked at in the SKF experience. They' ve foll owed
some of their patients for up to 48 hours after the
term nation of the infusion, have conpared the bl ood
pressure during this recovery period with the pre-
i nfusi on baseline |evels.

I n those conparisons, there are relatively
few patients that rebound above their baseline. There
have been a couple, but it's not been a large
per cent age. I think our best data cones from Dr.
Taylor's study in the mld to noderate. Certainly, in
our experience we didn't do the experinent.

DR, LUTHER: Dr. Luther. One additional
insight, in that we have a substantial nunber of

patients who have been treated in the perioperative
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setting in which the drug is admnistered for a
reasonably short period of tinme, and we have not
experienced a rebound phenonenon there. Pressure
cones back to a -- It's hard to know what the baseline
is in that setting after a CABG procedure, but bl ood
pressure cones back up pronptly and not in a severe
manner .

DR WEBER Yes, but of course, the people
who are treated in the perioperative period tend not
to have particularly high blood pressures. They tend
to be people with just mldly increased blood
pressures whom t he anesthesi ol ogi st or the surgeon,
for whatever reason, would Iike to have the pressures
relatively low, but if the Smth-Kline experience
earlier on didn't show that to be a factor, | guess
it's not --

The data you showed, Dr. Ellis, indicating
that you mght need nore dose in patients wth
evidence for renal dysfunction -- do you have any
evidence for whether this is a reflection of
chronicity? In other words, are people wth rena
dysfunction who need high doses people who have had
hypertension for | onger or have had a nore difficult
or lengthy history? Do you have that background?

DR. ELLI S: We don't have that sort of
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medi cal history in this patient population. | think
it's clear that that subgroup of patients we
identified, just by dichotom zing according to their
creatinine, clearly had a nore severe hypertension.
Those 18 patients that we sorted out had a nean
di astolic at baseline of 146. That's about ten
mllimeters higher than the rest of the popul ation.

| think, if you want to get into how this
group of patients behaves on therapy in general, we
can have Dr. Miurray Epstein or Dr. Oparil speak to
t hat .

DR,  WEBER I don't think that's
necessary. | was just curious in case it mght give
us sone gui dance again in selecting patients for this.

Finally, was there any --

DR. MATHUR Dr. Mathur. I would just
like to add that, really, | think the better answer to
the question regarding patients with renal deficiency
comes from the Shusterman paper that Dr. Ellis
presented, because there the baseline bl ood pressures
were equivalent in the patients with the chronic renal
i nsufficiency and those w thout.

The group with renal insufficiency had a
mean clearance of about 39 conpared to a nean

cl earance of about 97 in the non-renally inpaired, and



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

73

that study was specifically designed to answer that
guestion, and it was a titration to effect study.

Bl ood pressure was br ought down
equi valently in both.

CHAI RVAN MASSI E: You need to talk a
l[ittle bit |ouder. Sorry.

DR. MATHUR: I'm sorry. It was a
titration to effect study. Blood pressure was brought
down equally, therefore, in both groups, with very
simlar dosages, as Dr. Ellis showed. So | think that
really helps us to believe that it's unlikely that
we're going to overdose these patients with rena
insufficiency, in particular, and clearly, sone
patients with renal insufficiency do have quite severe
hypertension that acconpanies their renal disease and
typically require nore and (greater doses of
anti hypertensives; and if this is the case in
i ndividuals, the dose can certainly be titrated
upwar ds.

DR. WEBER  There was are quite a |arge
subgroup cane in with clonidine allegedly or possibly
rebound. Did they respond as well|l as other patients
to treatnent?

DE. ELLIS: Yes, they did. W did a

subgroup of those 20 patients and dichotom zed the
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popul ation, and their pharmacol ogical effect was
roughly conparable to the other 80 patients. That
didn't appear to be an issue.

CHAI RVAN MASSI E: Wl |, thanks, M ke.
guess it's time to get the rest of the people in.
Let's start -- | guess | promsed Dan the first crack
at it, because of the pharnmacol ogy. Then we'll start
on that end and go down.

DR. RODEN. Ckay. The pharnmacokinetics
t hemsel ves seem pretty --

CHAIRVAN MASSIE: | can't hear too well.

DR. RODEN: The phar macoki neti cs
t hensel ves seem pretty straightforward, and there's a
pretty clear dose proportionality between infusion
rate and plasma concentrations achieved, and those
aren't -- So that's not -- You offered ne the
opportunity before, and I don't have any questions but
that specifically; but | guess ny concern is the
actual -- the statenment that there is clinically
significant efficacy with the 0.1 mcrogram per
kil ogram per m nute dose.

The statistics are not really dwel |l ed on.
The actual change in blood pressure, particularly if
you conpare it to the .01 ntgs per kil ogramper mnute

dose, is small. | understand why one would want to
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focus on that dose, because any higher dose then
results in this tachycardiac effect, which presumably
is not desirable.

So | want to have a sense from soneone
about how often it was that people actually needed to
go to higher doses than that to control their blood
pressure. | didn't -- | was a little confused about
the dose titration part of the -- particularly, the
severe hypertension trial.

The systolic blood pressure data | ooked
like there was no difference between the .1 and the .3
m crogram per kilogram dose. 1'd Iike a comment on
that, and the R values that are presented in the
witten material are -- show a correlation between
dose and effect. The correlation has a correlation
coefficient of in the .3 range. So that, although
statistical significance is achieved, | don't think
that that's probably very neani ngf ul

So those are sort of issues related to
where the dose is with respect to where the safety
issues mght be. 1 think that the probl em may be that
you're sort of dealing wth a relatively narrow range.

Let ne just sort of ask one other question
that's related. That is, the problemw th heart rate

effect is presumably patients wth unstable or the
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potential for unstable ischemc disease. So | want to
know whet her those patients were specifically excluded
or screened for in the trials, and what other
exclusion criteria there were.

CHAI RVAN MASSI E: So maybe the easiest
guestion to answer is the first -- the |last one, and
then tell us sonmething about this dose range. Are we
convinced, if you strike out the .01 "placebo" effect,
that .1 works and, as you go up, what happens? But
first answer the -- Wre unstable patients or people
wi th known coronary di sease include?

DR. ELLIS: They were not specifically
excluded by the trial. The only cardi ovascul ar
excl usion was nalignant arrhythmas, and 17 percent of
the patients were read by Gal en Wagner as having old
Ms, and about ten percent of the patients had sone
readi ng of ischem c findings at baseline.

CHAI RVAN MASSI E: D d anybody get chest
pain during the study?

DR ELLIS: Several people had worsening
of their chest pain. That was one of the entry
criteria. There were a few patients that had chest
pain as an adverse event.

The two patients that left the trial

during the first hour due to adverse events -- one
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| eft for headaches. The other one |left for headache
pl us worseni ng shortness of breath.

| don't think anybody left because of
chest pain.

DR. RODEN. Then the other question was
sort of this vague sense of unease about the choice of
the .1 as the starting dose, when it doesn't |ook |Iike
there's -- It looks lIike you would actually have to
use a higher dose in at least the nmalignant
hypertension patients, and how that plays into the
encroaching on the range of dosages that mght be
associated wth side effects. | don't know how to ask
that better.

CHAI RMAN MASSI E: Ray, do you want to
answer that question?

DR. LI PI CKY; No. i want to just
interject a thought, and nmaybe you will disagree with
the thought; but it seens to ne that, in the mld
hypertension trial where there was a pl acebo, one can
fairly weasily detect where the dose response
relationship for this drug starts.

So you can then take that information and
say, well, malignant hypertension is a different
di sease, and this dose response rel ationship no | onger

applies, or you can say that probably that dose
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response relationship still applies, but you want
bi gger or nore pronpt reduction in blood pressure.
Therefore, you would want to use a hi gher dose.

Then the other question | would ask woul d
be: Wat evidence is there that, in fact, in
mal i gnant hypertension, you want to bring the bl ood
pressure down fast in big anounts, and whether or not
one shouldn't sinply look at this from the point of
vi ew of when you can up-titrate and to what dose you
woul d up-titrate?

So that you would start at sonme dose and,
if at 30 mnutes you didn't have a big enough effect
to suit you, you would up-titrate and etcetera,
etcetera, and where the maximumlimts m ght be, and
whet her that mght not be a better approach than
saying in ten mnutes I want to have a 30 mllineter
drop in blood pressure.

CHAI RVAN MASSIE: | just wanted to point
out sonething, although | |ost the page now. But at
| east in the sponsor's brochure where they show the
dose/tine/ bl ood pressure curves, seens fairly apparent
that there's an effect at .1. \Were was that page?

| think it's page 50. |Is that right? The
diastolic is at 50, and the systolic is at 54, and it

does look like there's at least a -- particularly
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focusing at one hour, which is the last point at which
we know everybody was on the sane dose before they
could be titrated.

It did seem |like that. So nmaybe Ray's
guestion is the question. How high can you go, and
how do we know how hi gh we can go?

|"ve been told we have to take a break
perhaps after answering that question.

DR. RODEN. And what happens when you go
t hat hi gh?

DR, LUTHER Dr. Luther. Let nme take --
make an attenpt to answer how | ow and how hi gh.
agree with Dr. Lipicky that examnation of the
phar macoki neti c/ pharmacodynam c trial gives a pretty
good indication with placebo control of what the dose
response curve | ooks like, and you may recall fromthe
presentation that we showed a conparator -- a
conparison slide in which blood pressure reductions
and equivalent doses in the mld to noderate and the
severe or crisis patients were reasonably simlar.

| think that one can draw a reasonabl e
inference fromthat, especially given that the steady
state plasma concentrations were conparable in these
di fferent popul ati ons.

How hi gh can one go? Cdearly, initiating
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a dose of 1 mcrogramper kilo per mnute or higher as
a constant rate fixed infusion, the starting dose, is
unacceptable. It produces, as Dr. Taylor indicated,
unaccept abl e henodynam c response. However, patients
who have been studied in a titration setting can be
effectively and safely have the dose driven up to 1
m crogram or higher, as needed by the physician.

So the issue is one of there being a

graded -- There is a graded response, and one has to
find a reasonable starting dose. How low is
reasonabl e? Again, | go back and say that the best

data that we have is placebo controlled, and the dose
response curves | ooking at the conparator -- conparing
the tw trials that we presented, they are
qualitatively rather simlar.

CHAI RVAN MASSIE: Okay. | think that we
need to take a break. I'd like tolimt it to about
ten mnutes, because we do want to get through this
this nmorning. Then we'll come back and finish up with
guesti ons.

(Wher eupon, the foregoing nmatter went off

the record at 10:50 a.m and went back on

the record at 11:08 a.m)

CHAl RMVAN MASSIE: Okay. W're going to

continue wth the questions, starting with Lem down



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

81

t here.

DR, MOYE: Yes. I have one or two
techni cal questions. It's unclear to nme in the
anal ysis of the parallel trial |ooking at four doses
just why the stat analysis is called a pairwse
conparison. | nmean, if | understand this right, the
poi nt was to conpare patients at the hi ghest dose, the
0.3 dose, to the changes in blood pressure for the
patients at the 0.01 dose.

So I'"'mjust not sure what's so pairw se
about that? | mean, what's pairwi se, | guess, is the
change within treatnment group, because you have to
| ook at the change in pressure, but that's the only
correlation you're dealing wwth. |Is that correct?

DR LUTHER The question will be answered
by Dr. Francisco, our statistician.

DR.  FRANCI SCO It was a two-sanmple T-
test. | think that it's just a semantics difference
t here.

DR. MOYE: Ckay. So it really wasn't
pairw se.

Now the primary -- There was one and only
one hypothesis test to be carried out per protocol, |
see, involving the 01 dose, the 0.01 dose, and the 0.3

dose. Is that correct or was there a plan to also
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prospectively | ook at conparisons between changes in
bl ood pressure for the other doses conpared to changes
in blood pressure for 01 -- 0.01?

DR, LUTHER  The primary conpari son was
between the high and the |ow dose, but it was
anticipated that conparisons would be made with the
two i nternedi ate doses agai nst the | ow dose as wel|.

DR. MOYE: So when it conmes down to
choosi ng the nost appropriate dose for therapy, is the
notion here to, after you' ve kind of hit on the -- you
have significance for the 0.3 and the 0.01 dose, to
t hen | ook for other w nners?

DR. LUTHER: This is Dr. Luther again.
I'"'m not sure | wunderstand the point that vyou're
raising.

DR MOYE: Well, the point is sinply that,
when you -- D d you decide prospectively that the 0.1
dose was a potential choice of a dose for the
institution of this therapy or was that decision nmade
after you | ooked at the data?

DR. LUTHER: The 0.1 dose was not
prospectively identified as anything Dbut an
internmedi ate dose between the 0.01 and the O0.3.
Prospectively, we defined the primary endpoint as a

conparison of the -- direct conparison of the two
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hi ghest doses on recunbent diastolic blood pressure
change from baseline at four hours.

DR MOYE: Wthout reporting the standard
deviations here, it's difficult to judge the relative
equi val ence in the bl ood pressure reducing capability
of each of the nedications. 1Is it possible that the
reduction achieved by the 0.03 dose is equivalent to
the reduction achieved by the 0.1 dose?

DR LUTHER: W did not test that.

DR.  MOYE: So what exactly was your
hypot hesi s testing strategy here?

DR LUTHER: The hypothesis was to
det erm ne whet her or not fenol dopamwas effective in
reduci ng diastolic blood pressure when given as a
fixed rate infusion, and the endpoint was recunbent
diastolic blood pressure at four hours, and the
conpari son was agai nst the surrogate placebo group
mai nly the 0.01 dose.

DR. MOYE: (kay, and the rest is pretty
much exploratory, just |ooking to see what's there?

DR LUTHER | think Dr. Lipicky w shes to
comment .

CHAI RVAN MASSI E: I think we're bogging
down. | suspect what you're saying is: 1Is .05 the

right threshold, because there were inplicit nultiple
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conpari sons bei ng nmade here?

DR MOYE: | was eventually headed there.

CHAI RVAN MASSI E: Yes, and | wanted to
nove there nore rapidly.

DR. MOYE: Ckay.

CHAI RVAN MASSIE: But it does |ook like
it's a .018 for the .01 -- | nean for the .1 dose
| evel. Does that discourage you from thinking that
t hat does work?

DR. MOYE: Well, 1'mjust pondering what
t he advantage -- what the relative di sadvantage is of
not having a prospective plan in deciding how you're
going to determ ne the nost efficacious dose, given
you're |l ooking at nore than two of them versus just
seei ng what the data show you

The difficulty I have with the latter --
| understand why they did what they did. The
difficult I have with the latter approach -- and this
is not alethal difficulty, but a difficulty I have,
nevertheless -- is that different datasets m ght |ead
to snmall differences in the changes in bl ood pressure
over time, and would lead to another decision, a
different decision, for the optiml dose to be used
her e.

CHAI RVAN MASSI E:  Ray?
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DR LIPICKY: Wll, thisis simlar to the
comrent | nmade before, and 1'd like to just lay out a
br oader spectrum of background.

The question here, it seens to ne, is: |Is
fenol dopam di fferent fromplacebo in that, if you can
say yes to that, then it is an antihypertensive agent.
Then the next question is -- and w thout making a
judgnent as to whether or not the answer to that
guestion is yes or no -- If the answer is yes, it does
have anti hypertensive effects, then the other question
seens to ne to be: Is that effect related to dose,
and over what dose ranges is this not placebo?

That's a descriptive problem That is not
a hypothesis testing problem Then if there is sone
range of doses in which this is not placebo, since
we're only dealing with the blood pressure |owering
effect and there are no event data in terns of
efficacy, it's going to necessarily be physician's
judgment as to how quickly or how largely they want to
| oner the bl ood pressure.

So then the next question is: If you
start at sone rate, how long do you have to wait
before you can increase the rate of infusion in order
to get to the next level that you want to get to. So

that that's a descriptive problem and it's not a
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hypot hesi s testing statistical problem

The hypothesis -- The only hypothesis
testing part is: |Is this an antihypertensive agent?
The rest of it is: How does its effect relate to

bl ood pressure, and how can clinicians use it w thout
getting a bigger effect than they want or a faster
effect than they want, and whether or not there is
enough information possible to wite that set of
i nstructions for use.

CHAI RMAN  MASSI E: And let ne just
interject, because we have sonething we have to do
today, which is to answer sone of those questions; but
we may not -- This conmttee may not be in the
position to best evaluate the data to answer all those
gquestions. Is it true that you would just like us to
(A) decide whether it's antihypertensive; (b) decide
whet her the data thenselves are sufficient for the
agency to --

DR. LIPICKY: That is how the questions
read.

CHAI RMAN  MASSI E: Ri ght. And not
necessarily --

DR LIPICKY: |If you answer the questions,
that's --

CHAI RVAN MASSIE: -- all agree here that
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we can pick out the dose and the interval?

DR. LIPICKY: Wll, | don't see how you
have the ability to pick out a dose, because you have
no i dea what bl ood pressure |evel you need. Ckay?

CHAI RMAN MASSIE: Al right. | think I
under st and.

DR. LI PI CKY: And all you know is that
this is an antihypertensive. Maybe you know t hat.
Maybe you will say yes to that.

CHAI RVAN MASSI E:  Ckay, good. Let's keep
on goi ng.

DR. LIPICKY: And that -- Then the next
guestions are whether operantly a set of instructions
for use can be witten, and in what patient popul ation
you know that that's true for, and that's sort of how

t he questions |ay out.

CHAI RMAN MASSIE: | know. Ckay. Moving
down, JoAnn?

DR. LI NDENFELD: | have just a coupl e of
guesti ons. One is: | don't see. Was there any

systematic ook for infarcts in patients treated with
hypertensi ve energencies or were infarcts just at the
di scretion of the clinician? |In other words, were
there routine EKGs or enzynes or any routine review of

the charts on any of these patients?
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DR. ELLI S: This is the treatnent.

El ectrocardi ograns were repeated at six  hour

i nterval s.

DR LI NDENFELD: Any enzymne determ nations
at all?

DR ELLIS [I'msorry. | didn't hear the
guesti on.

DR. LI NDENFELD: Any cardiac enzyne

determ nati ons?

DR. ELLI S: No, they were not routinely
done.

DR. LI NDENFELD: Then anot her question |
have is: Cenerally, drugs that cause a reflex
tachycardia are considered to be contraindicated in LB
failure or acute ischema, perhaps -- certainly in
di ssection. There's nothing in the precautions or the
war ni ngs about that with this drug. | wonder if you
could coment on that.

DR ELLIS I'msorry. | didn't hear the
guesti on.

DR. LI NDENFELD: Sorry. Generally, in
recent reviews of the treatnent of hypertension, drugs
whi ch cause reflex tachycardia are considered to be
contraindicated in ischema, LB failure or dissection.

| notice that in the |abeling you' ve proposed, none of
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t he warni ngs or precautions nention that. This drug
certainly causes a reflex tachycardi a.

DR ELLIS: Yes. that's true. At the .1
dose that we're choosing or recommendi ng, the nean
i ncrease at four hours was four beats per m nute.

DR. LI NDENFELD: That's a recomended
starting dose. | think there's a w der range, and
certainly tachycardia occurs at all doses. It was
mnimal at .1.

DR. ELLIS: That's correct. One of the
things that we did to address this is to |ook at the
doubl e product in these patients, to see whether this
really was an issue, whether increasing worked in
these patients, and in all our dose groups the double
product went down.

DR, LI NDENFELD: Wll, that's true,
t hough, al so of other drugs that | ower blood pressure,
but there is still hydral azi ne di azoxi de, but they're
still considered relatively contraindicated in those
situations, even though they | ower doubl e product.

CHAI RVAN MASSI E: Ckay. Rob?

DR. CALI FF: I have just a couple of
things. First, just a plea in data presentations to
clearly identify whether you' re showing in error bars

standard error or the nean, the standard devi ati on or
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the confidence intervals. It particularly bothered ne
where you wanted to show anot her difference. W saw
95 percent confidence intervals, but where you wanted
to show a difference, | think it was standard error of
the mean, which visually -- display can be very
confusing if you're trying to understand what the data
nmean.

Fortunately, we can go back to the books
and figure it out, but just a plea, when presentations
are nmade, to nake our job easier

The second question is -- the second
issue, just to follow up on the previous question:
Adverse events, | think, can be very confusing in
trying to understand what they nean. [|'m presum ng
that all the adverse events you showed included no
"yes or no" check boxes, but were all sort of fill-in-
t he-blank if sonething bad happened.

DR ELLIS: That's correct. The adverse
event fornms, at least in our trial, were just a piece
of paper. You described the adverse event and when,
what, where, why, how.

DR CALIFF: You said you got EKGs. Were
they systematically read specifically to see if there
was evi dence of nyocardial infarction or new Q waves?

DR ELLIS: That's correct. Galen Wagner
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read all of our electrocardiograns for this tria
centrally.

DR. CALI FF: But there was a specific
guestion to -- | know him pretty well. He's right
down the hall fromnme. There's a specific question,
new Q wave, yes or no?

DR ELLIS: He used the sane case report
formfor his reading that he's used in some of the
myocardial infarction trials. So he was very
attentive to that, yes.

DR. CALI FF: Then you showed possibly or
probabl e drug rel ated adverse events. How would an
i nvestigator know whether, if a patient had chest
pain, it was drug related? |Is there any utility in
doing that, rather than just reporting all adverse
events that occur?

DR ELLIS: | think in our adverse listing
for just the general adverse events, it was all
adverse events that we've reported. W've not sorted
our own into causality.

The serious adverse events that were
reported -- those were the ones that were regarded by
the investigator as related or probably rel ated.

DR. CALI FF: Were there other serious

adverse events that were not said to be drug rel ated,
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and how would an investigator know that an adverse
event wasn't drug rel ated?

DR ELLIS: It's always a judgnent call.
In our own case, the events -- there were no serious
adverse events that were not considered related. Wth
regard to the SKF experience, it's hard to answer that
guesti on.

DR. CALI FF: So there weren't any that
fell in that other category in your studies?

DR ELLI'S: No.

DR. CALIFF. Good. The last thing, just
toclarify, because | think the only concern | have is
this reflex tachycardia and what nay be going on with
the heart in the absence of systematic |ooking for
myocardi al ischem c events.

Seens like this receptor or its anal ogous
receptors -- do they exist in the heart and, if so,
what do they do?

DR. TAYLOR That has not been well
studied. W actually have sonme ongoi ng studies right
now | ooking at both the nuscle and the endocardi a
surface of the human heart, and we're not really
prepared to answer that question; but we wll be
| ooking for both the D1 and the D2 receptor famly.

The D4 receptor has been identified in the
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human heart by Dr. Carey's group, and they're the

people who are working with us to do this further

identification. So we can't really answer the
guesti on.

DR CALIFF: Thank you. | look forward to
seeing it.

CHAI RVAN MASSI E:  Before Marv goes on,
just -- because this may take a little preparation on
your part. You show adverse effects, and Rob has
homed in on a little bit of that, and your statenent
was these are not unexpected in this popul ation.

Since there's not a |lot of placebo data,
it makes it hard to eval uate whet her -- unexpected or
not, whether they're nore frequent. It seens
reasonabl e, if anybody has the data to conpare, since
the .01 is an inplicit placebo, .03, you think, is
below the effective dose -- to conpare the side
effects, adverse effects on .1 plus .3 to .01 and
versus . 03.

| just want to know if there's a dose
rel ated side effect incidence, because we don't have
a placebo effect, and maybe you m ght need to pul
that out while we go on and have Marv ask sone ot her
guesti ons.

DR. KONSTAM Ckay. My questions, |
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think, follow along wth Dr. Califf's, and they
reflect substantially to the tachycardi a.

You referred to it as reflex tachycardi a.
How do we know that there is not a direct chronotropic
effect of the drug?

DR. LUTHER: In the preclinical
phar macol ogy st udi es t here was chronot ropi c
i dentified.

DR. KONSTAM Ckay, and there are no --
There are no data from the human experience that we
can draw on to tell wus about this, one way or the
ot her ?

DR LUTHER This is Dr. Luther again. |
think that the best evidence is that, when this drug
is admnistered, it «clearly interacts wth the
receptors. One can see that occurring in the kidney
at doses bel ow which there is a vascul ar response, and
the only tinme that we see a cardiac chronotropic
response is in the presence of significant hypotensive
effect.

So that one cannot exclude a direct
effect, but the fact that one is not seeing it at
| ower doses --

DR. KONSTAM Ckay. I"m not convinced

from that, but maybe it doesn't matter, but | just
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wonder about calling it, you know, reflex tachycardi a
wi thout any way of knowing a little bit nore clearly
that there is or is not sone direct cardiac effect;
but 1'mnot sure whether that matters or not.

|'"'m nore concerned about the potential
clinical inpact, and | guess | have a couple of
coments, and maybe you could reflect on them

I'"d like to see, and this relates to the
guestion about adverse effects -- 1'd like to see sone
kind of nore detailed systematic investigation of the
potential presence of adverse ischemc events in the
popul ation. |'mnot sure how to conduct that, but you
have a popul ation of patients in which you say that
there is a presence of patients wth underlying
ischem c heart disease, and nothing seens to have
junmped out at us from the dataset that exists; but
this is a specific inportant concern in a popul ation
of patients that are hypertensive, many of whom are
likely to have ischem c heart disease.

| guess you'd like |language that is at
| east perm ssive of patients who have unstable
ischem c syndrones, and | don't feel that there is
enough of a systematic |ook at the potential for
stimulating ischemc events in your populations. |

don't know if you want to comment on that.
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DR LUTHER | think the only coment that
| can nake is that we have not conducted a prospective
study in patients with known coronary disease, and
with the appropriate controls to be able to answer
t hat question definitively. What we do have is the
extant database in which there is not a signal, a

strong signal, of --

DR KONSTAM  I'mnot sure |'m asking for
anot her study, but | would -- 1'd |ike, you know,
maybe not -- Maybe we don't need an instant answer,

but | guess | would like to say to the agency that 1'd
like to see sone discussion of scrutinizing the
exi sting database a little bit nore proactively to
| ook for evidence of that. 1'Il just leave it with
you.

CHAI RMAN MASSI E: Ray.

DR. LI PI CKY: "' m not sure. Maybe you
could help nme clarify what you're saying.

For nost agents that | know t hat have been
studied in malignant hypertension, -- diazoxide,
Labetol ol, nitroprusside -- when those agents | ower
bl ood pressure, there are T-wave changes, and there
are innunerable reports with a variety of agents of
really bad things happening, |ike optic nerve infarcts

and so on and so forth, that are associated with the
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treatnment of hypertension that is severe or energent
or what have you

Are you trying to di ssect whether or not
a direct effect on the heart of fenol dopamis here or
whet her |owering the blood pressure of patients who
have energent hypertension is not a good thing? Wat
are you trying to figure out?

DR KONSTAM |'mjust wondering about the
| abel i ng wordi ng, and |'m wonderi ng about what types
of warnings mght ben issued vis a vis the use of this
drug in agents -- in patients who have underlying
i schem ¢ heart disease or active ischem c syndrones,
and | don't see anything that's been presented or
witten up to really help ne too nuch about that.

Now i f you're satisfied about --

DR. LI PI CKY: That is correct, but you
aren't thinking in ternms of there being a direct
myocardi al effect of the drug that is not described
t hat woul d --

DR. KONSTAM No, that was a lead-in
guestion, because | was wondering about that. | don't
see -- They are two separate questions.

DR LIPICKY: Because we do -- and | just
want to pursue it for a second, because |I nust say

that, if |I'masking the question of does the drug have
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chronotropic effects, I'mfairly confortable answering
that question from having isolated hearts hung in
Langendorf setups, which is the nost direct way | know
of of asking that question.

|'"'mnot sure | know how to do that in the
human.

DR. KONSTAM No, I'd like to separate
themas two separate questions. M first question was
fromny perspective nore theoretical, and in terns of
use of the term nol ogy reflects tachycardi a.

DR. LIPICKY: Right.

DR KONSTAM How sure are we of that. |
think the nore inportant issue is the clinical use and
what the labeling wll say about using this agent in
patients with ischemc --

DR. LI PI CKY: Wel |, what other |abeling
has said, for the sake of that conversation, is that
you don't know how fast or how nmuch to reduce bl ood
pressure in energent situations. Go as slow as you
can or you think you can, but we don't know how to
speci fy that.

CHAI RVAN MASSI E:  Ray, | think, though,
t hat what several people are raising are a little
di fferent question than how fast to |ower the bl ood

pressure, but whether you can lower it without -- both
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in unanticipated and unfortunate tachycardi a.

| f you go back to -- For instance, we've
had this discussion of nifedipine. They keep on
saying nifedipine is not indicated for hypertensive
energencies. |It's bad, because it causes tachycardi a
in fact. It causes uncontrolled bl ood pressure drops.

| think that there are a |lot of blood
pressure agents approved. We've naned a few,
di azoxi de, hydral azine, nitroprusside, and | think
JoAnn was absolutely right. CQuidelines being witten
now say that these agents are not the agents of choice
in people who have or are thought to be at risk of
havi ng underlying i schem c heart disease, but rather
you would like to |ower blood pressure wth a drug
t hat doesn't raise tachycardi a.

DR LIPICKY: But on what basis are those
gui del i nes based? | nean --

CHAI RVAN MASSI E: Anecdot al evi dence t hat
peopl e infarct.

DR. LI PI CKY: Yes. | mean, there's --
That's true.

CHAI RVAN MASSIE:  And | think that's why
people are asking for a systematic |ook at what
evi dence of ischem a or what nunbers of patients at

risk for i schem a have been studied in this context,
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because that woul d be where you woul d begin to pick up
t he anecdotal evi dence.

I"'ma little unconfortabl e, having heard
that there are five people with T-waves. Now if they
all occurred with the sane bl ood pressure drop and the
sane change in heart rate, 1'd be reassured. |If they
occur at I ow dose -- only at the high doses and only
in the people who got tachycardi a i ndependent of the
bl ood pressure drop, then we have to think that maybe
what we're precipitating is ischema, that type of
| ook at it.

DR. LIPICKY: And | recognize that what
|''mabout to say is inadequate, because the trial was
smal |

CHAl RVAN MASSI E: R ght.

DR. LI PI CKY: But there was a
ni troprussi de positive control, and there was T-wave
inversion in nitroprusside as well as with this drug.
Now it was inadequate in the sense of there is no
event data here. So that the trials are not |arge
enough to determ ne whether, in fact, there is a net
gai n.

DR. LI NDENFELD; Well, nore than that, |
believe 80 percent of the patients in the severe

hypertension trial had LVH, and trying to interpret
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STT wave changes in the presence of LVHs is not going
to be a very productive endeavor. So that's why |
t hi nk the absence of enzynes is a bit of a problem

DR KONSTAM  Qick. Well, I just wanted
-- 1 mean to follow up again. Then the concern | have
is what do you do about beta bl ockers, and this was
touched on earlier, but I think it needs to be dealt
wth alittle bit nore directly.

You know, | think that ny inpression is
going to be that clinicians are going to use this drug
in conbination with beta bl ockers, | suspect, w dely.
| think they are going to be concerned about the
reflex tachycardia, and | think that beta bl ockers
will be used.

So I'm concerned about the fact that we
don't know too rmuch about the conbination of this drug
and beta bl ockers, and what are we going to do about
t hat ?

DR ELLIS: | think there's two sources of
evi dence. There have been ani mal studies that Smth-
Kl i ne has done together with propranol ol, and they've
also done a healthy volunteer study |ooking at
pr opr anol ol . There the interaction was not
particularly great.

It's interesting that it didn't seemto
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reduce the reflex tachycardia very nmuch. There was a
slight increase in the reduction in systolic, but not
much of a change in diastolic. It wasn't a pronounced
i nteraction.

In ternms of what happens with patients
with severe malignant hypertension, there's clearly no
organi zed studies, and all we have are the
observational studies of patients cane into and went
out wth.

DR. KONSTAM I have one nore specific
guestion. Do we know what this drug does to action
potential duration in any nodel ?

DR ELLIS: No.

CHAl RVAN MASSIE: Vel |, | know Ray thinks
ny questionis not -- will not get an adequate answer,
but have you cone up with any information on side
effects and whether they are nore common in the two
hi gher doses? That is, your recommended starting dose
and the doses that they are likely to be titrated up
to fromthere?

DR ELLIS: Yes, we have. W've certainly
| ooked at the overall incidence of adverse reactions
versus dose in our study, and it's essentially not

related. | can read it to you. W never nade a back-

up.
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CHAI RVAN MASSI E: Sure, why not.

DR. ELLIS: But for the .01 group there
were 14 patients with any adverse event. For .03, 13
patients had adverse events. For the .1, 11 patients
had adverse events, and for the .3 11 patients had
adverse events.

In terms of T-wave inversions, there
weren't that many of them called, but the four that
were called were in the .01 and .03 group.

CHAI RVAN MASSI E: And | can't renenber
whet her, anongst the serious ones, there really wasn't
anything we can pin our hat on as being that serious.
Ri ght ? Because there were no infarctions, no
wor seni ng chest pain?

DR ELLIS: In our population, that's
true.

CHAl RVAN VASSI E: How many patients do you
have that have beta bl ocker background in any of the
studies, Smth-Kline or otherw se, and/or got --
didn't look |ike hardly anybody got beta bl ockers that
run into oral therapy either.

DR. ELLIS: Yes. On the exit -- there
were a fair nunber of patients that canme in --

CHAI RVAN MASSI E: No, | don't think --

because they had to be withdrawn. Right? Wen they
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canme in?

DR ELLIS: Yeah. Well, half the patients
weren't on anyt hi ng.

CHAI RVAN MASSIE: Right. No, | don't nean
what they cane in. How many spent sone tinme on both
drugs?

DR ELLIS: Certainly, in the population
that was transferred, there are only a couple that got
transferred onto beta bl ockers. The patients that
cane into the trial, the 50 percent of the population
that did cone in, there certainly were nore --

CHAl RVAN MASSIE: No, that won't help. |
nmean, 1'd like nost of the coomittee to feel like, if
you're going to give this drug to the type of effects
we see, then it might not be a good practice to do
wi t hout a beta blocker on board, and I'mtrying to
| ook for sonme data on that.

DR LUTHER This is Dr. Luther. W have
-- From the two trials that we have done, because
patients were by and | arge washed out, we have very
l[ittle drug interaction information. It's essentially
nil by design. However, | would call the commttee's
attention to the fact that there is an extraordi nary
dat abase wth oral fenoldopam in which the drug is

given long term in conbination wth everything,
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i ncl udi ng beta bl ockers.

There have been no significant drug
interactions identified in that database. W' re not
here to discuss that database today. So | don't have
any data that I can show you

CHAl RVAN MASSI E: But the agency has that
dat a?

DR LIPICKY: Yes, but I"'mnot sure it's
appl i cabl e, because it doesn't |ower blood pressure
much under those circunstances.

DR. L1 NDENFELD: Isn't t here a

tachyphylaxis to the oral forn? So it doesn't tel

you rmuch.

CHAI RVAN MASSI E: And the last point |
have is that | know there's -- Wth ibopam ne at
| east, whi ch I guess shares sone  of t he

phar macol ogi cal activity, there is a tachycardi a even
i n peopl e whose bl ood pressure doesn't go down -- in
heart failure, that is. There's a fair anmount of
experience wth fenoldopam IV and heart failure as
wel | . What happens to the heart rate in those
patients?

DR ELLIS: The heart rate doesn't go up
very much in the heart failure patients.

CHAl RMAN MASSIE: What is that? Wat is
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by very nmuch?

DR ELLIS: Like five beats per mnute on
aver age.

CHAI RVAN MASSI E: On the average? That
is, | guess, the definition of a tachycardi ac response
in heart failure. if they go up five beats per
mnute, 1in general, they're not ones that end up with
good out cones.

DR. ELLI S: These are the acute
i ntravenous studies that |asted for --

CHAI RVAN MASSI E: So that would not
presumably be -- Wuld the bl ood pressure go down and
up to stinulate a reflex tachycardia in those
patients, or was this five beats per mnute of
intrinsic heart rate increase?

DR. ELLIS: The cases that |'ve seen --
we've not reviewed this or not prepared to present it
in any great detail. The rate |ooked fairly constant
during the mai ntenance infusion, and they did the sane
dosing reginen that they wused in hypertension,
titration to effect. They started at .1 and go up to
.3 or .4, look at cardiac output, and then down-
titrate and stop

CHAI RMAN MASSIE: | guess we had better

nove down the line. Cindy?
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DR ELLIS: You asked if the bl ood pressure
went down in those patients very nuch. Not very nuch

CHAl RVAN MASSI E: So, you know, that plus
t he i bopam ne experience and, as | renenber, | guess,
woul d suggest that what we have is an agent that does
have an intrinsic tachycardi ac effect.

DR ELLIS: | don't think ibopamne is a
fair conparison, because that is really a dopam ne
prodrug. So | think that conpound al so has probably
sonme beta effect, whereas it's clear that this drug
does not have a beta effect.

| think the best answer to Dr. Konstam s
question of whether this was a reflex tachycardia or
a chronotropic effect is just looking at the tine
course in our population. After a peak blood pressure
-- or peak heart rate increase about two to four
hours, you see a dissipation of that reflex, and by 12
hours the patients are back down towards baseli ne.

DR. KONSTAM  Yeah. Let nme be clear. |
asked that question, you know, just for ny own
information and for semantics, and in terns of how the
words are used; but the nmuch nore inportant concern is
just the fact that patients get tachycardiac on this
drug, and what do we do with that in terns of

recommendat i ons and war ni ngs, and what do we do with
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the use of beta blockers that are going to be used.

CHAl RMAN MASSI E: G ndy?

DR. GRINES: | see a lot of information
about the heart rate conpared to nifedipine. Howdid
it conpare to N pride?

DR. ELLI S: They were identical. The
henodynam cs of the two drugs in the two studies that
SKF reported were very conparable. They both used an
up-titration schenme and went to a common target. On
average it was about 30 mllinmeters drop, and the
bl ood pressure reduction was identical by design.

The increase in heart rate was roughly
conparable. The N pride group was a couple of beats
per mnute |less in sone cases, but still on the sane
order of magnitude, 8-10 beats per mnute rise.

DR. GRINES: Are there any other trials
t hat are ongoi ng?

DR. ELLIS: No, there are no ongoing
trials either at Centex or SKF -- I'msorry, Neurex.

DR GRINES: That's all.

CHAl RVAN MASSI E:  John?

DR D MARCO | don't have any questions.

DR. THADANI : A couple of clarifications
and questions. In the hypertensive axillary

hypertension, was it by design that 49 percent of the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

109

patients were not on any drug for seven days? Does
that nmean you withdrew the drugs or these patients
were nonconpliant or was it for the sake of the study
you st opped the drug so they could qualify?

DR LUTHER® No. In the -- This is Dr.
Lut her. In the malignant hypertension study those
pati ents presented havi ng been nonconpliers with their
out - patient --

DR.  THADANI : kay. So they were
nonconpl i ant not for the study.

DR. LUTHER: That's correct. W did not
wi t hdraw anybody from their nedication to give them
accel erat ed hypertension.

DR. THADANI : Now anot her question: One
of the concerns always is going to be the tachycardi a,
but 1'm having problens in the hypertensive energency
situation. In the pharmacokinetic database | think
t hose responses on tachycardia go in the right
direction, but in the hypertensive crisis, if you want
to call that, the tachycardia on the highest dose is
really out of proportion to the drop in systolic bl ood
pressure, because a drop in systolic blood pressure is
really same at .1 and .3, and yet the heart rate is
i ncreased by 20 beats.

So one has to give sonme explanations.
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Sonmet hing is going on. | don't know what. Do you
want to nmake any comments on that? You coul d | ook at
page 52 -- no, sorry, 54, systolic blood pressure, and
they are really on line. The drop in pressure at .1,
.3, | don't think I can differentiate by eyeballing
it, and yet the heart rate just stands out. So
sonmething is funny there.

So you could argue perhaps that -- |
realize the ani mal nodel doesn't show you chronotropic
effects. The question is, is there sonmething going on
at a higher dose, sonehow sone receptors are getting
stimul at ed, whet her it's epi nephrine driven,
nor epi nephrine. Sonething is gong on, and | really
feel unconfortable.

The questionis, if | goto .3 -- say, if
| go to .5 aml going to see a 50 beat increase in
heart rate, and | have no data on that. | realize you
are saying that one could be harnful, for whatever
reason, a drop in pressure in this. Do you want to
comment a bit nore on that?

DR ELLIS: W' ve asked oursel ves the sane
guesti on. One of the things that we noticed right
away when we anal yzed the data with the systolic, that
it looks |like there's not a great difference between

the .3 and .1 group, and we asked the sane question



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

111
you did. Wiy is that?

Qur take on it is that the reflex
tachycardia was nore related to the drop in diastolic
bl ood pressure rather than drop in systolic bl ood
pressure.

DR. THADANI : But that's a new concept.
So I'"'mnot aware of that. Usually, the systolic one
is the one that goes. If you are saying you're

opening a new, you know, hypothesis, which | don't

think is proven in any of the studies -- So we don't
know. The question is: Is it a concern and, if |
want to go to .5 would | be really worried in
patients, CHD patients or whatever? I think one has

to explore that.

The third issue: I"'mreally not sure.
The beta bl ocker issue cane in. Sonetine beta bl ocker
is useful, sonmetinmes harnful, but especially for
tachycardia. The bl ood pressure doesn't go down too
much. | could block the heart rate; I'll feel happy,
but in patients, say, at 1 mlligram dose, are you
saying the blood pressure is dowmn to 50, and then they
are actually -- they're in tachycardi a. They got
bradycardi a.

You see it with nitroglycerin, too. It's

not wunique for this, and whatever receptors are
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stinmulated. |In that situation, if a beta bl ocker, you
could be wrse off, because you don't have a
conpensatory response to increase your heart rate.
Pressure is 50. There is no coronary profusion.

So I'm not sure, you know, the database
will tell you one way or another. So peopl e have
rai sed the issue, you would like to see the beta bl ock
here. | think the patient responses are so different
in pressure drop

So ny question to you is the patients who
really dropped their pressure. | knowthe t-half is
only a few mnutes, but the pharnmacodynam c data -- |
did not see howrapidly the pressure conmes up. | know
if I turn off nitroprusside, it goes up very quickly.

|s there a difference that it will take
half an hour, two hours for the blood pressure to
creep up with respect to the plasma concentration,
because | do not see any data?

DR. TAYLOR If you are asking about the
two patients in the pilot --

DR. THADAN : Yes. How quickly the
pressure cane up or you have to give them suppressors
or what happened?

DR. TAYLOR  Both of those patients had

systolic blood pressures less than 70 mllineters of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

113

nmercury at the tine the infusion was discontinued, and
within five mnutes the blood pressure in both of

those people was over 100 mllineters of nercury

systolic.
So it cane back really fairly rapidly.
DR THADANI : Wat about the overall group
data and the hypertensive -- Wen you start the
infusion, | suppose you did not stop it, and the

phar macoki neti ¢ dat abase, when you stop the infusion,
t-half is short. Does the pharmacodynamc parallel it
or is the effect nmaintained for a while?

DR. TAYLOR There were -- O the two
trials, the only two patients in whomwe had to stop
the drug were those two people in the pilot study
only, and having |limted the maxi mum dose that was
i nfused during the blinded trial, we actually didn't
experience that problem So we never did stop the
i nfusi on.

DR. THADAN : But you did stop at 48
hours after the infusion.

DR. TAYLOR W did stop at 48 hours.

DR. THADAN : So how quickly the bl ood
pressure cones back to normal ?

DR TAYLOR The bl ood pressure conmes back

pretty nmuch as | showed. At the two highest doses,
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even at 24 hours, there is still sone nodest reduction

DR THADANI: No, no, but within the first
five, ten, 15, 20, half an hour. | know you showed
the 24 hour data. What happens in the first 15
m nutes, 20 m nutes, because you took the pressures
every 15 m nutes.

DR. TAYLOR That's correct. W --

DR THADANI : Does it cone back to norma
within 15 m nutes, 20 m nutes?

DR. TAYLOR No, it doesn't. The |onger
it's been down, the longer it takes for it to cone
back.

DR. THADANI: So there's a dissociation
bet ween t he pharnmacoki netic, pharnmacodynam c, because
the plasma concentration really comes steeply down,
and the pharnmacodynam c effects are nmaintained. You
know, I'mnot criticizing you. This is true with a
| ot of bl ood pressure |owering drugs.

DR. TAYLOR Right.

DR THADANI : But in an urgent situation,
if the pressure really goes down, the patient is
having trouble. So you mght have to worry about a
drug -- blood pressure effect to revert to nornal

after a long tine.
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DR. TAYLOR Well, | think that's a very
valid concern, and ny response to that is, when we had
to discontinue the drug after relatively short
exposure tines, the return to the baseline blood
pressure is fairly rapid.

When you've exposed the patient for a
| onger period of tine and apparently had sone
conpensatory mechani sns called into play by keeping
t he bl ood pressure down that way, it stays down for a
| onger period of tinme, which is equivalent, as you
say, in many antihypertensive trials.

DR. THADANI: M last question is: Ray
rai sed the issue, perhaps the physician could keep on
increasing the dose at which |level he thinks
confortable. | think, when | |ook at the data, |'m
not confortable to increase the dose every half an
hour. From both your pharnmacoki netic database on your
page 22 of the red folder given to ne by the FDA and
on | ooking at page 54 on systolic blood pressure, the
peak effect is alnost at three or four hours.

So | feel very unconfortable to keep on
punpi ng the dose every half an hour, because | have no
i dea what the pressure is going to do. If | go from
.1 to .3to .5 | mght be dow by 70 points.

You know, the half an hour data, it | ooks
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only by sone, but by four hours. It could be diurna
or whatever in there, but | think it's a bit
di sconcerting that | cannot, from the database -- |
realize we have used the judgnent in the past to go
slowy, but here slow nmeans four hours or three hours.
|'"d |i ke sone comments from you

CHAl RVAN VASSI E: And very quickly. W're
runni ng out of tinme.

DR. THADANI : That was ny | ast question.

CHAI RVAN MASSI E: Do you have an answer to
time course of increase of dose, and why you picked 30
m nut es?

DR, LUTHER In 30 seconds | can perhaps
give a lucid response.

The bl ood pressure goes down rapidly, and
the majority of the effect is seen within the first
five or six half-lives of the drug, but the pressure
does continue to drift downward. \Wether it's drug
effect or environnental, it's not easy to sort out
t hose confoundi ng factors.

Qur recommendation is for a mninmm
i nterval of 30 m nut es, based upon t he
phar macodynam cs; and if one were to start at a dose
that's ineffective, | would not -- | would not want to

see a patient that |'ve decided needs parental therapy
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to wait four hours to see what I'"mgoing to get. |
think that a shorter interval is appropriate, based on
the clinical response.

DR. THADANI : Sorry to stop, but every
dose is effective. W don't have a placebo, but if |
| ook at even .01, the trend is going drifting down.
So | don't know whether you can say --

CHAI RMAN MASSI E:  Ckay, Ray?

DR LIPICKY: | thought that you showed a
slide of what happened to bl ood pressure at the end of
the 48 hours of continuous infusion, and | don't
remenber its |ooking the way you described it. Could
you just show that slide again? This is the tine
course. The x axis is tine?

DR TAYLOR  Yes.

DR. LI PI CKY: I want to see the tine
course, the time course of blood pressure when things
are di scontinued.

DR TAYLOR The only tine course we have,
Dr. Lipicky, is for the 0.8. This at |east conpares
all the doses four hours after discontinuation and 24
hours after discontinuation for each of the doses that
were used in the blinded trial.

DR LIPICKY: This is the effect, not the

goi ng away of the effect.
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DR. TAYLOR well, the 52 hours, four
hours after stopping, and the 72 hour is 24 hours
after stopping.

DR. LI PICKY: Ckay.

CHAI RVAN MASSI E: I think what we're
seeing here that's confounding it is, if you put
sonmebody in bed for 24 hours and control all sorts of
things, their blood pressure is not likely ever to
cone back to the way it was when they got into the
trial. This is what we see with hypertension.

So how far they've cone back to where
they're going to go is a nuch trickier question.

DR LIPICKY: kay, but I'mleft with the
i npression that the tinme course of disappearance of
t he plasma concentration of drug is in mnutes, and
that the tinme course of disappearance of the blood
pressure effect is hours. |Is that, in fact, correct?

CHAI RMAN MASSI E: | guess this is the
slide you really wanted, Ray. Turn it around. At
di sconti nuation, obviously, the blood pressure --
There's a bunp up pretty quickly, mnutes, and then
there's a further rise that's sl ower.

DR LIPICKY: And there is sonething el se,
but there is a very rapid change.

DR. TAYLOR: That is correct.
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DR. LIPICKY: And then there's sonething
t hat needs expl anati on naybe.

DR TAYLOR \Well, and of course, then we
al so have the tinme factor confounded by circadian
variation, which is actually nmaintained. So the
| onger out you go, the nore effect of circadian
variation you see.

DR LIPICKY: And you do not have a slide
showi ng that blown up at the time of discontinuation
so you could get a feeling for how fast that is?

DR. TAYLOR  That's correct. The first
time point that was plotted was four hours after
di sconti nuati on.

CHAI RVAN VASSI E: Ckay. | think we've got
all the data we're likely to get. |'ve asked the
revi ewers whether they want to give us any other view
of data, and they think that they don't right now but
if you have any comments as we try to go through the
guestions, please do kick in.

So we're going to try to get done before
a break. In light of that, I"'mnot going to read this
| ong preanbl e, which | guess the coomttee has all had
anpl e opportunity to ook at, and nove into the actual
guesti ons.

The first questionis: In the 0.05 study,
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t he pharmacokinetics study, enrolled patients wth
mld to severe hypertension, excluding those with any
signs of ongoing end organ damage that defines
hypertensive crises, these patients received placebo
or fenol dopaminfused at rates of .04 to .8 m crograns
per kil ogram per m nute.

Qur questions, which Dr. Wber is going to
lead us in, is: Did the study identify a mninal
effective infusion rate for an antihypertensive
response?

DR. LI PI CKY: Before you answer, M ke,
that is not clinically significant. It is an
anti hypertensive responses.

DR. VWEBER:. Well, in that case, you nade
it alittle easier, Ray, because | believe the study
showed that the .04 dose was different from placebo at
one hour. W're looking at a fall in diastolic
pressure of 8.2 conmpared with 2.4. So | assune that's
different and, therefore, .04 is an anti hypertensive
type of dose. .04 is an antihypertensive dose.
Simlar data apply to the systolic pressure.

So | think the study did identify a
m ni mum effective i nfusi on rate for an
anti hypertensi ve response. You could argue, |

suppose, that if this was different, there m ght have
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been sonething between zero and .04 that could have
al so have a simlar effect, but we don't have that.

DR LIPICKY: Well, just to drag you out
a second, and | apol ogize, so why do you -- Wiat is
the data -- Could you just cite the data that says
t hat doses below .4 don't | ower bl ood pressure?

DR. WEBER: No, | have no evidence.
That's the point | was naking. Maybe if they had
tried .02, we mght have also had sonething that
| ooked different from placebo.

DR LIPICKY: .04? On, | see. You said
.04 |l owers bl ood pressure.

DR, WEBER:  Yes.

DR. LI PICKY: Ckay, fine.

DR. WEBER The second part of the
guesti on: If so, to what populations should this
finding be expected to apply?

O course, we don't know fromthis study.
We only know fromthis study about mld to noderate
hypertensi ves, but having had the advantage of seeing
the other data, it seens as though this information
applies to patients with all degrees of severity of
hypert ensi on.

CHAI RVAN MASSI E:  Let's nove on to 1(b):

Did it identify a maximal infusion rate above which
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the effect was unsafe or intolerable?

DR WEBER Well, what it did do, Barry,
is it identified -- at least this study did -- a
pl at eaui ng of effect, which surprised ne a little in
view of sonme of the other data we had heard; but you
can see that 0.4 and 0.8 have very, very simlar
effects on diastolic pressure and on systolic
pressure.

So one could not justify going above .4,
at least as far as this study is concerned, for
efficacy purposes, but it's interesting that, even
t hough they have virtually identical blood pressure
effects, the heart rate does tend to go up a little
bit nore -- in fact, you could argue, nore than a
l[ittle bit nmore -- with a .8 dose than with a .4 dose.

So | would be very encouraged to believe

that .4, for practical purposes, would be -- based on
this study and this experience -- where | would draw
ny |line.

CHAI RVAN MASSI E: Do you think that

further rise in heart rate makes it potentially
unsaf e?

DR WEBER Well, it nakes -- It's the old
story. You're getting a fairly marked further

increase in heart rate for no additional blood
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pressure effect. So it's all risk and no benefit in
this popul ati on under these circunstances.

DR. LI PI CKY: I want to nake just one
coment, | suppose. That is, when you see that over
a 20-fold dose range there is a continuous increase
bl ood pressure -- or continuous increase in effect,
how can you concl ude that a change of dose by a factor
of two is giving you the permssion to say the dose
response is flattening there?

DR WEBER  Well, you know, Ray, it's not
-- | agree with what you're saying, and it would be
very useful if we had a 1.6 just to confirm that
I npr essi on.

DR. LIPICKY: Right, and they do. What
did that find? That people didn't feel well when
their systolic pressure was 50.

DR. WEBER That's correct. There was
prof ound hypot ension, at |east that one patient.

CHAI RVAN MASSI E: Wi ch fol |l onwed
tachycardia, which |looks like is already there at .8.
| guess you've identified a dose above at which, at
| east for this population -- You think this is
popul ati on specific?

DR. VEBER I doubt it, but I'd be a

little cautious when it comes to the side effects.
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Al so, there was a slight difference in denographics
bet ween the 005 study and the 006 study. Renenber,
the 006 study was predomnantly African American, and
| think relatively young.

CHAl RVAN MASSI E:  Ckay. Well, let's nove
on to question 2: In 006 they enrolled patients with
severe hypertensi on, many of whom had signs of ongoing
end organ danage, and they received fenol dopam at
doses of .01 to .03, at least to start out with, |
think it's fair to say.

Dd this study identify a mninal
effective infusion rate for an antihypertensive
response?

DR LIPICKY: Again, that's not clinically
significant. That is an antihypertensive effect.

DR. WEBER: Well, this is, obviously, a
somewhat contentious and troubl esonme spot, because if
we take the point of view that the .01 m crogram per
kil ogram dose is in essence a placebo dose and the .03
dose, which really doesn't |ook very different from
it, isthe first real dose, I would not regard the .03
dose as really producing an anti hypertensive response
by any criterion, |let alone neaningful response.

So the | owest dose where | woul d say yes,

|"'minpressed that this really is having an effect on
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bl ood pressure would be the .01 dose.

DR LIPICKY: So that neans that the dose
response in severe hypertension is different fromthe
dose response in the |ess severe hypertension. l's
t hat your concl usion?

DR WEBER That -- Well, yes, that is ny
concl usion, but the point, of course, was that the
| ess severe hypertensives had a true placebo group,
and that placebo group had no effect, and it was truly
a zeroline. |If you could draw a zero |line across the
data we're | ooking at here, then everything woul d | ook
very, very inpressive, and this is what you and Bob
had westled with with the previous subm ssions of
several years ago, that in the absence of a good
pl acebo, it's very, very difficult to know what you're
| ooki ng at.

DR LIPICKY: But you do want to draw the
conclusion that the dose response in severe
hypertension is noved to the right? That's what you

said, and | just want to be sure that that's what you

mean.

CHAI RVAN MASSI E: Ray, 1'll argue the
opposi te. I think it shifts it to the left, and |
don't think I would -- | would not arbitrarily accept

.01 as a placebo in the fact that we're seeing
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sonet hi ng and nakes sense to ne that a drug -- and a
dose that m ght not | ower blood pressure at all when
you start off at 150 mi ght have a nore detectable
response when you start off at 230.

If you focus on the systolic, |I'm also
fairly convinced that .03 is a little bit nore than
.01. So even if .01 is a no-effect thing, that there
is sonething at .03, although the diastolic which I
know M ke had opened, doesn't | ook that way.

| think we have nore sensitivity to detect
effect on the systolic, since it's so high.

DR. LIPICKY: Well, so there's a slight
di fference of opinion. You mght vote on that.

CHAl RVAN MASSI E:  We could vote on that.
Anybody el se want to address it?

DR. KONSTAM Yes. | nean, | certainly
couldn't say that we have evidence that the
phar macodynam cs differ in these two popul ations. W
have no evidence to that effect. W're conparing two
different trials and asking what can we get out of
those two different trials.

You know, what | hear Dr. Wber saying is
that, you know, he can't be convinced fromthe severe
study that the .03 dose works, |owers bl ood pressure;

but part of the problemthere is that there's not a
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pl acebo. So that's different fromsaying that we have
evi dence that the pharmacodynamcs differ in the two
popul ati ons.

In fact, I would argue, although | can't
-- You know, |I'mnot sure how | can prove it, but ny
own GCestalt is that they're nore simlar than
different, and I think actually that's what M ke said
to the answer to the first question.

CHAI RVAN MASSI E: Anybody el se have a
feeling whether or not these doses below .1 send a
signal of sonme type?

DR RODEN. Wasn't there a dropout rate in
the people in the nore severe study during a run-in
phase, nunber one? Nunber two, | have a sort of
general comment that -- for Ray or for Bob Tenple, who
is not here, that there was the comment nade that you
can't use placebos in these kinds of trials. Yet
we're making the inplicit assunption that .01 is a
pl acebo, and the agency should sort of think about
that as a separate discussion

Nunber three, in the absence of a pl acebo,
you're -- Ray is going to ask us to vote on a question
for which there is no data -- that there are no data.
We're perfectly entitled to opinions, but | have no

opinion in the absence of data.
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DR. LI PI CKY: well, yeah, but | would
differ alittle bit with what you just said. There is
sonme data. You have a good placebo control dose
response curve in one setting.

DR. RODEN: And not in the other.

MR. LI PI CKY: Ckay, and you have a
baseline control dose response curve in another
setting, and they look like they're the sanme to ne.
So the question sort of cones down to it is a judgnent
call, and | agree 100 percent there is no data, and
the rest of the world doesn't agree, but | think you
could do a placebo controlled trial, but nobody el se
will et you.

So the question is: Do you want to nake
the judgnent that the dose response is the sane or
not ?

CHAIRVAN MASSIE: | really think that it's
quite clear to me in systolic blood pressure, you have
a 20 mllimeter drop from baseline at .03, and
what ever we deci de about .01, this is different from
.01. So I"'mnot sure | could say that .01 doesn't do
anything, but | feel fairly confortable that .03 does
sonet hi ng. Then that's what you want, a visual
i npression, after all.

DR. V\EBER: But the baselines are



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129

different in the two groups.

CHAI RVAN MASSIE: No, but -- | just did --
That's 208. That's 190.

DR. THADANI: Barry, if you look at the
baseline pressure in .01 it's higher.

CHAI RVAN MASSI E: No, | understand, but --

DR. THADANI : So if you take that into
account, | think there's no difference between .01 and
.03, and in that sense of placebo, this could be true
effect. |If the placebo is a flat line, | think the
dose responses in the pharmacodynam c and these are
identical in ny eyes. | don't think you can say that
the responses are different.

DR WEBER But, Udho, we already saw t hat
these patients, even before they started the
i nfusions, were drifting down. That doesn't prove
that they kept on drifting down, but that is -- |
think nmost of us wth experience in dealing wth
hypertensi ve energenci es know that, once you put the
patient to bed, that the blood pressure starts
drifting down.

DR. THADANI : But you could say the sane
for other hypertensives.

CHAI RVAN MASSIE: | don't want to argue.

W1l you take this uncertain discussion as an answer
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to your question?

DR THADANI: | think that, to ne, they're
t he sane response.

DR. LIPICKY: Yeah, that's fine.

CHAI RVAN MASSI E: kay, good. The
conclusion is that there mght be an effect at the | ow
dose, depending on which way you look at it and by
whom because we really don't have anynore data.

So if so, to what popul ations should this
finding be expected to apply? W' ve sort of gone into
that. | think we don't need to do that.

ldentify a maximal infusion rate above
whi ch the effect was unsafe or intolerable.

DR WEBER: Well, strictly speaking, it
didn't. Again, we believe that there is a dose
dependent effect on heart rate, but the reply we got
fromthe | ook that the fol ks from Neurex took, there
didn't seemto be nuch of a dose dependent effect on
other side effects within the 006 study.

Agai n, when you | ook at the efficacy data,
there doesn't seemto be a huge increase in efficacy.
No, | take that back. There is an inprovenment in
efficacy when you go from .1 to .3. So we really
don't know where this mght have nmax'ed out, and |

guess the answer is we really don't know where to
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st op.

CHAI RVAN MASSI E: Wiere to stop?

DR. WEBER. Yes. | nean, maybe .6 would
be better or potentially it wuld still be an

accept abl e dose.

CHAI RVAN MASSI E: | guess the answer, from
all the discussion we had earlier, sone balance
between heart rate and bl ood pressure |owering that
may depend on the individual patient and underlying
conditions, their heart rate response, and what bl ood
pressure we're trying to lower from but it certainly
| ooks to ne like the heart rate response gets -- It
goes up faster than the bl ood pressure response goes
down | ower after you get to that point.

DR. LI PI CKY: But the answer to the
guestion i s no.

CHAI RMAN MASSI E: Yes.

DR. LI PI CKY: And, therefore, to what
popul ati on does this "no" apply is irrelevant.

CHAI RVAN MASSI E: Going on to 3: Are
there data that clarify the relationship, |inear or
ot herwi se, between the infusion rate of fenol dopam and
its steady state plasma concentration?

DR. WVEBER I think the data that Dr.

Tayl or showed were actually very tight, and I think
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the answer is yes, especially based on the 05 study.

| don't knowif we need to go further than that. In
fact, | thought there was trenmendous proportionality
bet ween - -

CHAI RVAN  MASSI E: But 3(b) is in

hypertensive crises, but | do renmenber you saying that
the dose -- when you did do those doses, the dose
pl asma | evel was about the sane in the two groups.

DR. LUTHER  That's correct.

CHAI RVAN MASSI E:  So maybe we can nove on
to 4, much nore difficult: Are there data to clarify
the relationship, linear or otherw se, between the
infusion rate of fenoldopam and its steady state
anti hypertensi ve effect?

DR WEBER: Let's have a |l ook. There is

-- Yeah, | think that the data are pretty good
especially if we're talking 4(a), in noncrisis
hypert ensi on. If you look at Table 1 of the

background book fromthe FDA --

CHAI RVAN VASSI E: The first book, page 10,
right?

DR. WEBER Yes. Table 1 shows actually
very nice relationship between the infusion rates and
the anti hypertensive effect in the range .04 to .4 at

one hour and 24 hours, and nuting at 48 hours as the
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hi gh doses beconme a little less effective.

| guess you could say that it's not a
tremendously crisp relationship, but certainly at one
hour and -- which, | guess, is probably the area of
interest, the early part of the study or for the early
part of the infusion, there is pretty good
proportionality, certainly going fromzero up to .4.

CHAI RMAN  MASSI E: It sure | ooks
persuasi ve, though, that sonething is happening over
time, and that both the heart rate effect and the
bl ood pressure effects are going on. It |ooks |ike
sort of tachyphylaxis, doesn't it?

DR LIPICKY: But that's not true in the
enmergent popul ation. Right?

DR THADANI: Wll, the data is only four
hours in the energent popul ati on.

CHAI RVAN MASSIE: Going out to 48 hours
you lose all that nice response in the energent
popul ati on.

DR WEBER It's a shorter study, yes, but
the answer to 4(b) is pretty nmuch the sane as for
4(a), that at least there is relationship between
infusion rate and the steady state antihypertensive
effect, though | guess you could argue, not quite in

steady state during the first four hours.
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DR. THADANI : Can you really say that,
because the pressure is still decreasing at three and
a half hours. So how could you say there's the sane
rel ati onshi p?

DR WEBER It's sort of between three and
a half and four hours, Udho.

DR. THADANI : That's the only tinme of
observation we have. So the peak effect is at four
hours. | don't knowif you continued eight hours the
pressure wouldn't decline further. They're not
show ng any dat a.

DR WEBER No, but | would be willing to
say that at four hours .1 is better than | ower doses,
and .3 is alittle bit better than .1, given all the
conpl exities of that study.

CHAIRVAN MASSIE: It's difficult to read
t hese, even when you design a study that specifically
is going to ask these questions, isn't it?

DR LIPICKY: Because tineis |limted, you
can skip 5.

CHAI RMAN MASSIE: Okay. W're on to 6:
Is there data that identified tinme to pharnmacodynam c
steady state -- that is, the tinme to steady state
anti hypertensive effect for various infusion rates of

fenol dopamin first one and then the other group?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

135

DR WEBER Wl 1, this was sonethi ng where
| was not thrilled, because -- | guess because the
drug worked relatively so quickly, and I would need to
be pronmpted now. Certainly, by one hour we had what
seened to be a steady pharnmakinetic state.

| would need to be pronpted, though, to
see the data that suggests that naybe by 30 m nutes,
which is the claimof Neurex, that there is sone sort
of steady state that would allow you to nake sonme sort
of decision about altering the dose, but the 05 data
suggests, certainly, at one hour we have reached a
point at which you could identify steady state
anti hypertensive effects for different infusion rates.

Now, Ray, when you say 1is this a
meani ngful goal, do you nean is this sonething that's
inmportant to know? | think the answer is yes, because
if you're the doctor in the energency room you need
to know how | ong you should wait before turning up the
i nfusion rate.

CHAI RVAN MASSI E: Ckay. Wt hout any
further comrents -- What about in the hypertensive
crisis?

DR. WEBER Vell, | think this is the
group in whomthis is the nost neaningful goal of all

and we only have the 06 study to |ook at, and of
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course, all we see when we | ook at those data, at
| east the data we've been playing with so far, is that
there is that nice continuing dowmmward trend in bl ood
pressure.

|"'mnot sure if that's a reflection of the
ability of the investigators after the first hour to
up-titrate or whether it neans that we are observing
a continuing dowward drift. | really -- W do not
have a nice steady state anywhere until we get to
about three and a half hours.

So | guess there's going to have to be
some enpirical decision nmaking by the clinician.

DR. LIPICKY: Yeah, but | guess, if |I'm
interpreting what you're saying, you' re saying the
time course should be neasured in hours, not m nutes.

DR. WEBER: | believe so, yes.

DR. LI PI CKY: .5 hours is, you know, in
hours, but it's not mnutes, even though the half-life
is five mnutes.

DR.  \VEBER That's correct. That is
absol utely correct.

CHAI RVAN MASSI E: Al though it does | ook
like, if you ook at the two higher doses, that if
you're going to say that, it's at least a two-

conpartnmental nodel where there's a rapid decrease in
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the first hour, and then a nore gradual decline in the
subsequent hours, such that you know -- Again, only at
the two hi gher doses, you know a high proportion of
the change you can expect at four hours from what
happened for the first hour.

| guess that's the way we treat nmany drugs

when we're trying to go between dose and clinical

response. |If we know that we see nost of it -- and
the bl ood pressure is still 185, and you want it down,
you would feel confortable -- 1'd feel confortable

going to another dose at that point.

DR. WEBER:  Yeah. Nevertheless, if you
| ook at the 0.1 dose, which is the dose that Neurex
has suggested would be a starting point, at 15 m nutes
sonet hi ng has happened, at 30 mnutes a little nore,
at 45, and on to an hour, it does seemto be drifting
on downwar ds, though | guess you coul d argue that nost
of what happens, as Barry just pointed out, did take
place in the first 15 to 30 m nutes.

CHAI RVAN MASSI E: Oh, | was actually
arguing first hour. I was |ooking at the systolic
again, but it's sone tine faster than several hours.

DR LIPICKY: Time constants in the order
is measured in hours.

DR. VWEBER  Yes.
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DR. LI PICKY: Not m nutes.

DR. WEBER: Not mnutes. Right.

CHAI RVAN MASSI E: kay. | guess we shoul d
go on. Are there data to characterize the tinme course
of decline in anti hypertensive effective of fenol dopam
after discontinuation of the drug?

DR LIPICKY: And since tine is limted,
you can skip that also, if you would accept the fact
that it could be characterized in m nutes.

DR. WEBER Yes, very, very few m nutes,
in fact.

DR. LI PI CKY: Fast, yes.

CHAI RVAN MASSI E: Good. Then the next
question has to do wth nmetabolism Do you want us to
touch on that?

DR LI PI CKY: Yes.

CHAI RMVAN MASSI E: Ckay. It can be
nmet abol i zed by any of several hepatic pathways and
pl asma cl earances not materially affected by cirrhosis
or renal disease. These facts reduce the |ikelihood
of drug/drug interactions, but are there data to
describe or rule out organ dysfunction induced
alterations in fenol dopam s anti hypertensive effect?

DR. WEBER Well, | guess the answer to

that has to be, no, we don't have as nuch data as we
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would like to | ook at every possible organ. | thought
the data fromthe renal study at |east showed that,
functionally, during the periods of infusion there
were no adverse organ effects.

| don't recall seeing anything in the
dat abase or with any of the side effects that woul d
make nme believe that there's a netabolic issue here.

DR. LIPICKY: So, | nean, that question
was really neant to elicit whether, in the presence of
renal di sease or hepatic disease, there had to be an
alteration of the dosage recomrendati ons.

DR. WEBER: | would say, as far as | can
see, no.

CHAl RVAN MASSI E: Ckay. QI, question 10:
I n one study, B-74, the fenol dopam seened to prol ong
the QI interval nore than sodium nitroprusside
control. Perhaps relatedly, one patient wth
congestive heart failure in an early fenol dopam st udy
devel oped ventricular fibrillation and died. I's
fenol dopam s putative effect upon the QTc interval of
substanti al concern?

DR WEBER John prom sed he woul d hel p ne
with that.

DR. Di MARCO I think the data really

don't allow us to definitively answer that. There is
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sonme prolongation of the QI interval. It's pretty
mnimal. It doesn't -- It wouldn't be surprising, but
to cooment ont he safety in this database, when you
only have one event and in the 06 study you really
only have 100 patients, it's really hard. It's
probably not very frequent, but | don't think you
could rule out any significance of it.

CHAl RVAN MASSI E:  Anybody el se concer ned
about the QI effect, nore so than the cautionary
statement that we can't rule it out?

DR. LIPICKY: Maybe | should ask just a
l[ittle bit of clarification. Does that nean that this
is a wrry and that people should worry about it and
incorporate it into their thinking process and/or put
l[imts on the QT at baseline before giving the drug,
and watch it and nonitor it?

DR D MARCO Well, in fact, in the study,
if you look at the baseline QI intervals, they're
pretty long in this group, to start wth. So if
anything, I'd be a little reassured. So |'m saying
"' m not concerned, but | don't think we have enough
information to rule out sone | ow frequency event, but
| would not -- | don't think this would be a mgjor
concern at this point in tine.

DR. THADANI : Does that nean you want to
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repeat a ECG before every dose titration?

DR Di MARCO Vell, 1 think that the
indication -- This is going to be used nostly in a
monitored setting, and so | think that you would
moni tor that. I"'m actually not that particularly
worried that you would have --

DR LI PI CKY: You can't neasure a QT
interval on the nonitor

CHAI RVAN  MASSI E: You can detect
arrhyt hm as.

DR. LI PI CKY: Well, you left me just a
little bit unsettled. |I'msorry to keep barging in,
but you sort of said | don't know So then you got to
wite a |label, and the question is do you think "I
don't know' neans it's a problem and people should
worry about it, or "I don't know' but it doesn't | ook
very real, so maybe nention it sonewhere?

DR D MARCO If | were going to pick the
two, 1'd pick the latter.

DR LIPICKY: Okay.

CHAI RVAN VASSIE: It didn't ook Iike much
of a signal at all there, and I don't know if you can
rel ate a sudden death from sonepl ace el se, sone ot her
time, in a population where they're lucky if they only

had one v. defib patient. That would be ny thought.
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Are there any other adverse effects of
concern when fenol dopamis adm ni stered intravenously
to patients with hypertension? | guess we've heard
concern on heart rate.

DR. LIPICKY: And ischem a

CHAI RVAN MASSIE: Wl l, but inplicitly, |
guess, is the issues, if you raise heart rate.

DR. LI PI CKY: I think you have really
pretty well discussed that already, unless you want to
add sone other itens to the list.

DR. KARKOABKY: There have been a coupl e
-- This is Dr. Karkowsky from the FDA There were
some epi sodes of increase in creatinine that were nore
than trivial that occurred on or after fenoldopam
i nfusion. That's nunber one.

The other one is there's a substanti al
drop in potassium at least during the first six hours
of infusion, and to sonme extent that mght explain
some of the changes in EKGs, but it seens to be
i ndependent -- it seens to be something that is
probably worthy of putting in the |labeling, from ny
vant age poi nt.

DR CALIFF. Can you clarify what you nean
by substantial ?

DR KARKOWBKY: .4 or equival ence per
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deciliter within the first six hours, a substanti al
nunber of people wth potassiuns bel ow 3.

DR, CALIFF. So it's an average of .4, a
medi unf?

DR. KARKOWBKY: -- drop for group, yes.

DR CALIFF: So there were sone that were
much greater than that.

DR D MARCO Yes. Sone of the people who
had the longest QI interval had drops of alnobst a
m | liequival ent.

CHAI RVMAN MASSI E:  Was that different when
you analyzed it fromthe nitroprussi de conparators,
because it | ooked |ike they had a substantial drop in
pot assiumin sonme cases, too.

DR KARKOABKY: The sponsor woul d have the
data for the nitroprusside nore on the tip of their
tongue than | would. There was sone, | think, that
was greater in the fenoldopam but | can | ook up what
|'ve got in ny reviews.

CHAI RVAN MASSI E:  Actually, | don't think
it makes any difference for |abeling, because if it
happens, it happens, and people ought to be warned
about it even if it's not different from another drug.

DR. WEBER Ri ght.

DR. KONSTAM Can | just ask Ray, what
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wording, if any, would you consider regarding the
concom tant use of beta bl ockers?

DR LIPICKY: Wll, I would argue that the
use of beta blockers should not occur, period, in
association with fenol dopamuntil there is sone data
that would say that it doesn't really alter the dose
response relationship very nuch, considering -- once
you start witing instructions for use, because it
really would bother nme if there were beta bl ockers on
board or added.

CHAI RVAN MASSIE:  Well, is the question
dose response or safety?

DR LIPICKY: Wll, | don't know what the
safety inplicationis. It wwuld seemto ne to be dose
response. That is, if it is nore antihypertensive in
t he presence of beta bl ocker because you do not have
the reflex tachycardia, that would raise the safety
i ssues; and then, in fact, the instructions for use
that would be witten fromthe data that are avail able
woul d be not applicabl e.

CHAI RVAN VASSI E:  Can | ask you whet her we
have dose response data in this type of setting with
any drug on top of any background therapy?

DR LIPICKY: For intravenous therapy, you

mean?
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CHAI RVAN MASSI E: Yes. |In other words, do
we really have that for nitroprusside?

DR LI PI CKY: No.

CHAI RVAN MASSI E: Do we have it for 1V
Ni car di pi ne?

DR. LI PI CKY: No, but you guys have
worried the bejesus out of ne about this.

DR. KONSTAM  You know, Ray, you know, |
can't disagree with what you're saying, based on the
fact that there are no data. | just want to comrent
that, you know, | think that this poses a remarkable
guandary, you know, to the clinician who wll be
extrenely tenpted to use it in conjunction with beta
bl ockers and, conversely, if the clinician were to
take that warning seriously, I think he or she would
have serious reservation about using the drug.

DR. LI PI CKY: | understand, but if a
physi ci an wanted to use a beta bl ocker in association
wi th fenol dopam they ought to apply for an | ND

DR KONSTAM May we advi se the sponsor to
consi der doing a study with concom tant use of beta
bl ockade?

DR LIPICKY: In malignant hypertension?

DR. KONSTAM Well, | guess that's a

separate questi on.
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CHAI RVAN MASSIE: Well, it wouldn't hurt
to start wth sonmebody, malignant or not.

DR WEBER  Yeah, | don't think you would
need to do it in malignant hypertension. | think you
could do a relatively small nunber of patients in whom
you can induce tachycardia and see if, by giving a
beta blocker, you exaggerate the blood pressure
effect. That shouldn't be difficult to do.

DR. LI PI CKY: wel |, it's not an
unr easonabl e suggestion. It mght be useful to show
the strength of the commttee's will there by voting
yes or no, they should be asked to do that or not?

DR. WEBER: One of the problens, Ray, is
that, of all the drugs that these patients were
transitioned to in the oral phase -- they had plenty
of experience with calcium blockers and others --
sonmehow beta --

DR. LI PI CKY: Well, | hear you. Just
take a vote on that, yes or no, so we know whether
that's one guy or everybody.

CHAI RVAN MASSI E: Ckay. | think we've --
Peopl e have raised this concern. So | qguess the
gquestion is sone data, maybe short of a formal dose
response curve in malignant hypertension, but an

experience to show whether it's as safe and not
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mar kedly different, | guess, to treat hypertension
with this agent wth beta bl ockers around. |Is that --
Ckay. W should have a vote.

"1l start down at the left here.

DR. THADANI: | think we need nore data.
In that sense of data, | can't say anything.

CHAI RVAN MASSI E: No, we're aski ng whet her
we think that there should be nore data. Yes or no?

DR THADANI: | think a study is required,
yes.

DR. Di MARCO Yes, | think we need nore
data as wel | .

DR. GRINES: | think it would be nice to
have this kind of data wth all antihypertensive
drugs, but I'm not sure that we've required other
formulations to do a study specifically with beta
bl ockers or ACE inhibitors or calcium bl ockers or
anyt hi ng. So | think this is a rather new
reconmendati on.

DR. KONSTAM Can | clarify what we're
voting on?

DR LIPICKY: Is that a no?

DR. GRINES; That's a no.

CHAl RVAN MASSI E: The question is: Do we

feel that we need data on the interaction between this
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drug and the beta blocker before we're going to
approve it?

DR. KONSTAM  Ch, well, no, no. That's
not the question.

DR. LI PI CKY: Well, that's another
guestion which would cone after your yes or no.

CHAI RVAN MASSI E: kay, what 1is the
guestion? Do we just want nore data?

DR. LI PI CKY: Do you want themto do a
trial? That's the question.

CHAI RVAN MASSI E: Okay. Do we want them
to do a trial which gives us sone information about
t he conbi nati on of fenol dopam and beta bl ockade?

DR. CRINES: Prior to approval?

DR LIPICKY: No, no, no. That's another

guesti on.

CHAIRVAN MASSIE: So this is --

DR. WVEBER Can we vote on both at the
sanme tinme, say yes, I'd like nore information, but no,

| don't need it --
CHAIRVAN MASSIE: No, let's do it Ray's

way. Ray likes process.

DR GRINES: Ckay. Well, then I'Il change
nmy answer to, yes, | would like to see a trial
DR. WEBER Onh, sure, 1'd like to see
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data, too.

CHAIRVAN MASSIE: | would as wel |.

DR KONSTAM  Yes.

DR. CALI FF: It's hard to imagi ne what
clinician would use the drug without having a little
bit nmore information than this.

DR. LI NDENFELD: Yes.

DR,  RODEN: It's inpossible to vote
agai nst Mom and appl e pie.

DR MOYE: | agree. More data is needed.

DR. LI PI CKY: So then you have to say
bef ore approval or after approval, and that's a sinple
answer, too. Al you have to say is before or after.

DR CGRINES: Can | ask a question, though,
Ray, because it's always confusing to ne to tal k about
t hrombol ytic trials which have tens of thousands of
patients, then shift gears and go to these
anti hypertensi ves; because it seens that many of them
have been approved with very small nunbers of patients
st udi ed.

s this nunber of patients out of I|ine
wi th other antihypertensive drugs?

DR. LI PI CKY: well, no. This 1is
digression from the question you' re supposed to

answer, but | will answer it.
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The antihypertensive drug approval is
based on a surrogate of blood pressure. Now it's
possi ble to make that change -- okay? -- and that's

been a | ong di scussion, and perhaps it ought to be a
| onger discussion, but it's based on pharnacol ogi cal
effect.

That cones fromthe fact that a nunber of
different classes of agents that share hypertension --
anti hypertensive effects have been shown to have
clinically neaningful effects in placebo controlled
trial, and that it seens inpossible to get another
pl acebo controlled trial in that setting, and that the
setting that one could do a positive control trial in
IS not present.

That is, there is no single agent nor even
conbi nation of agents that you could have -- that
there are enough trials for to be able to do a pl acebo
controlled trial -- I'"'msorry, a positive controlled
trial like thronbol ytics do, because there's a placebo
control |l ed background for that.

So it is just on the basis of blood
pressure effects alone. W are very concerned, since
that's true, that risks be not potentially present,
because the incidence of good things is sonething |Iike

a few per thousand patient years. GCkay? Those are
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t he good t hi ngs.

So it wouldn't take a very large bad
effect to have really very bad -- There would be no
net change. So we're very concerned about that. In
energency hypertension and the malignant hypertension
setting, ny bias is nobody knows what they're doing,
but nobody woul d all ow bl ood pressure to stay at 140
with new flane henorrhages for a very |ong period of
time.

It is true that one knows in that setting
ot her drugs do change clinically significant effects,
if the blood pressure is lowered. So we're willing to
accept that there, too, but we don't have any event
driven know edge.

CHAI RVAN MASSIE: | think what -- Let ne
just express the concern that | sense and | share,
which is that there is no such data for other drugs,
and there is a sense of fairness here, | guess,
al t hough anongst people here wondering what we're
requiring, which hasn't been required Dbefore
intellectually that may not support anything.

| do feel the field has shifted. They
approve drugs that | consider dangerous in certain
patients for this very indication, and then there are

unapproved drugs that | consider dangerous for this
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i ndi cation, and the danger is ischemc events, and the
mar ker of it is tachycardi a.

So although | guess we don't have this
data anywhere, the total absence of any know edge of
what happens to the drug that | would use in the
presence of a tachycardia if | wanted to use this drug
is of great concern to ne.

| guess ny second question -- and this is
to Ray -- is: Howhard is it going to be? That's why
| say a dose response curve in malignant hypertension
is basically starting the program over again and
probably, | think, unnecessary; but what about getting
experience with the conbi ned use of the drug so --

DR LIPICKY: Wll, that would have to be
an event driven trial.

CHAIl RMAN MASSI E:  No, no, no, no.

DR LIPICKY: kay. |If that's --

CHAI RVAN MASSIE:  |I'mtal ki ng about --

DR LIPICKY: -- experiential data giving
an answer to a safety question. |If you have a real
safety concern, that has to be a controlled tria
that's event driven. Qherwise, |I'l|l continue to deal
wi th the phenonenol ogi cal |evel.

CHAI RVAN MASSI E: Ckay.

DR LIPICKY: Soit's a matter of what is
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the | evel of concern, because | can't nmake a deci sion
about whether or not T-waves going up or down is

i nportant unless | count Ms and/or death.

CHAI RVAN MASSI E: I think naybe we're
tal king about sonething different. We're talking
about the fact that many clinicians will use this
conbi nation

DR, LIPICKY: Well, | understand.

CHAI RVAN MASSIE:  Not illogically.

DR. LIPICKY: So what is it you want to
know?

CHAI RVAN MASSI E: W want to know what
happens when you use this conbi nation.

DR. LI PI CKY: VWhat do you nean, what
happens? Does the dose change?

CHAl RMAN MASSI E: Heart rate, blood
pressure.

DR. LIPICKY: Does the dose change? |Is
that the question or you don't care about that?

CHAI RMAN MASSI E:  Actually, 1'd just like
to know what happens to the heart rate.

DR. LIPICKY: In the presence of a beta
bl ocker ?

CHAI RMAN MASSIE:  Yes. |'d like to know

whet her it bl ocks the tachycardia --
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DR LIPICKY: So you would study a single
dose in the presence and absence of a beta bl ocker and
stop there?

CHAI RMAN  MASSI E: That's what | was
t hi nki ng of, yes.

DR KONSTAM Wl I, Ray, you said earlier
that you woul d put in wording that warned agai nst the
concomtant use of this agent and a beta bl ocker. Wy
did you say that, and what --

DR. LIPICKY: Because |I'm not sure that
the instructions for use that will be able to be
witten will be the sane in the presence of a beta
bl ocker, because the tachycardia nust do sonething
with respect to the --

DR KONSTAM R ght, but in terns of dose
response, for exanple.

DR LIPICKY: Right.

DR KONSTAM So | guess that would be ny
answer to you, is: That type of information would
need to cone. That is, for exanple, what woul d be the
i npact of concomtant beta blockade on the dose
response and the pharmacodynam cs of the drug?

DR. LI PI CKY: I'"d be confortable wth
that, but that's not an event driven trial. It

presunes that, if the dose response stays the sane,
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whatever is satisfying safety-wse now would be
equally satisfying or, if the dose response changes
and the instructions for use are nodified, that then
that would be also equally satisfying; but it would
not be able to tell whether T-waves going up or down
meant anything at all.

DR CALIFF: I1'mnot satisfied with that,
but you know, this issue of fairness and where our
responsibility lies, | think, is a key focus of the
di scussion. Seens to ne that we're | owering the bl ood
pressure to prevent stroke and nyocardial ischemc
events and renal failure, and that we could easily
| ower the blood pressure in a variety of different
ways and have very different effects on those things
that we're really trying to prevent.

So doing these little tiny studies with
these little tiny endpoints doesn't really seem to
give us the answers that we need to know what to do to
protect the interest of the public.

DR. LI PI CKY: Well, what would you be
confortable wi th?

DR CALIFF. Well, an ideal study mght --
Since this seens to be a surrogate for nitroprusside
in many ways -- would be a fairly large study

conparing it with nitroprusside. |I'mnot very worried
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about dose response, because the way this is going to
be used is |ike nitroprusside.

You start at a dose, and you dial it up
and | ook at the heart rate and bl ood pressure, and
change your dose based on what you see.

DR LIPICKY: But thisis -- Nowthis is
the beta bl ocker issue. So it would be nitroprusside
with and wi thout beta bl ockers, fenoldopam with and
wi t hout beta bl ockers?

DR. CALIFF: Well, wth enough patients
you woul d have sonme who woul d get beta bl ockers. You
could do that in a factorial design to give you that
answer .

DR. LI PI CKY: But it would be the
equi val ent of at least a four-armtrial.

CHAI RVAN MASSI E: Rob, you're an expert on
this. Gve us a sanple size calculation here.

DR. CALI FF: Well, | think Ray's nost
i nportant statenent was that nobody knows what they're
doing in this disease, because we don't know what the
event rates are with any of the treatnents. You would
have to start out with a guess on the sanple size,
whi ch woul d be driven by sone estinmate from sonme study
that | haven't seen yet of what the event rates are.

CHAl RVAN MASSI E: Probably a few t housand.
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DR. CALI FF: Maybe a couple of thousand
woul d do.

DR.  KONSTAM I'"'m very synpathetic of
Rob's perspective, but | think that 1, for one,
clearly would not want to ask this sponsor, you know,
to do this. | think that I would be confortable for
the nmonent, in terns of acute hypertensive therapy,
| ooking at the bl ood pressure as a surrogate for -- or
a control of blood pressure as a surrogate for the
benefit, and conversely, the tachycardi ac response as
a surrogate for bad things happening.

In that context, | think -- You know, when
| raised the concern, | was raising, you know, concern
with a practical eye, which is that people will want
to use beta bl ockers together with this, and we don't
know how to use beta bl ockers together with this drug,
and we need sone pharmacodynanm c i nformation

DR LIPICKY: Well, this could be a very
l ong discussion. | think all of the stuff has been
laid out. Al 1'dlike to get nowis before or after,
from every nout h.

CHAI RVAN MASSI E: Ckay.

DR. THADANI : I think we should get
experience after, because if you apply this applicable

to everything you do in life, and the data --
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CHAI RVAN MASSI E:  Before or after?

DR. THADANI : After.

CHAI RVAN MASSI E:  Before or after?

DR. Di MARCO I am concerned about the
fairness issue, but I'd like to get nore data before.

DR GRINES: | guess it depends on whet her
we're tal king about a nega-trial, which | think is
going to be particularly difficult to recruit into.
| think that many of these patients with hypertensive
energenci es have heart failure, and it's going to be
hard to give thema beta bl ocker, and it's going to be
hard to consent those patients.

So | don't have a problem with getting
phar macodynam ¢ i nformati on, but not in this
particul ar patient popul ation, necessarily.

DR LIPICKY: Before or after?

DR. GRINES: Before.

DR. WEBER: After. | would |ike to know
alittle nore about this, and | don't need to do any
fancy studies. | think, if | knew what woul d happen
to soneone who is on fenol dopam and they were then
given a beta blocker on top of it, and was there a
preci pitous change in blood pressure or was there, in
fact, on heart rate, those would be interesting things

to know.
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| wouldn't need to do conplicated studies
at all, just to ask that very question the sinplest
possi bl e way, but after is ny response.

DR LIPICKY: Didyou say after?

CHAI RVAN MASSIE: He said after. | nean,
that's why we can't distinguish the nature of the

study fromthe answer, but | don't want to see this

drug without any knowl edge at all. So I'mgoing to
say after. |I'msorry. You can see how conflicted I
amon this. Can't even say the right answer. | mean

before, yes.

DR KONSTAM Yes, | raised this question,
and now|I'mfeeling a little guilty about it, because
| think that this is an approvable drug. | think it
does what it is that we want it to do, and it's going
to wind up being severely handcuffed by the warning
about beta bl ocker therapy.

So I want the data, but |I think it's an

approval drug, and | would say after.

DR CALIFF: | guess under the current set
of rules, I think it would be really good to see a
small study before, not necessarily in severe

hypertension, just for sone reassurance. That would
be an easy thing to do, but I hope the rules wll

change prospectively soon.
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DR. LI NDENFELD: | think, after.

DR. RODEN: After.

DR. MOYE: Before.

DR. LI PICKY: Ckay. Thank you, that's

fine.

CHAI RMAN MASSIE:  Ckay. You don't even
want to know the nunbers?

DR LIPICKY: Well, Joan has themwitten
down.

CHAI RVAN MASSI E: W've got a mxed
sentinment here, which tosses it back into your
bal | par k

DR LIPICKY: No, that's fine.

MS. STANDAERT: There are ten of you
It's fivelfive.

CHAI RVAN MASSI E: Five/five. Ray, you get
to deci de.

DR. LI PI CKY: So you have sone nore
guesti ons.

CHAI RVAN MASSI E: kay, 12: Shoul d
fenol dopam be approved for the treatnent of
hypertensi on when oral therapy is not practical? |If
so, how should the indicated popul ation be identified
in |abeling, and what should the |abeling say about

the transition from fenol dopamto oral nedication?
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DR WEBER \Vell, the answer to the first
part is yes, it should be approved for the treatnent
of hypertensi on when oral therapy is not practical.

How should the indicated population be
identified? I don't think that it should be
i dentified. I don't know if any of the other drugs
that are used in this way identify a popul ation,
because clearly, different physicians in different
settings have different criteria for wanting to use an
anti hypertensive drug parenterally.

The only way | <could see this being
inportant is if there were a subgroup of people that
we would wish to exclude fromthis form of treatnent,
and right now !l can't think of any particul ar group.
So I would just keep it as very sinple |labeling, the
way it says in the first phrase.

As far as the transition from fenol dopam
to oral nedication, right now | would basically
recomrend that, once the blood pressure was stable,
that oral therapy should be started cautiously; and
again | would follow labeling that | assune we've
al ready gone through for the other drugs of this type.

| guess, if we approve it and we don't
have the beta bl ocker data, it mght be inportant to

caution that, when beta bl ockers are used as the first
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treatment for the hypertension, in making this
transition they should be used with caution, at |east
initially.

CHAI RVAN MASSI E: Any ot her di scussion on
this point?

DR RODEN If we -- | nean, Ray drew the
di stinction between anti hypertensive therapy for the
surrogate endpoints of stroke and nyocardi al
infarction, renal failure and anti hypertensive therapy
for accel erated hypert ensi on or mal i gnant
hypertension. Those are two sort of separate issues.

So are we voting --

CHAI RVAN MASSIE:  We're voting sinply on
the first of the potential indications, which is just
for people who can't take oral nedication, should this
be approved as a substitute, not the malignant,
accel erat ed, urgent, because there were two
i ndi cations proposed, and this is that one, presunably
somebody going to surgery or sonebody who has
i ntestinal obstruction, is NPO or whatever.

kay? We get the picture? Lem

DR. MOYE: | would vote for no approval,
and | would vote for no approval, because, nunber
one, I'd like information on the wuse of this

medi cati on with conconmitant agents.
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Secondly, |I'm wunconfortable wth the
analysis that's been carried out for the dose response
relationship. It isn't clear to me how we could have
a study designed to | ook at dose response that doesn't
gi ve us a maxi mal dose.

Thirdly, | continue to be unconfortable
with the size of the database we're using here to base
a conclusion on. Unfortunately, there were no
standard errors or standard devi ations provided for
the effect sizes. So it's very difficult to judge the
relative efficacy one dose of another.

| put that all together. For ne, that
cones down to no approval

CHAI RVAN MASSI E: Dan?

DR.  RODEN: ["m uncertain about this
indication, and | guess | would vote yes for this
i ndi cation, assum ng that there was sonething in the
| abeling that outlined the clinical circunstances
under which one would use it, as opposed to just say
that this is indicated for intravenous therapy of
hypertension, w thout sonme description of those kinds
of clinical situations.

So | don't know whether | voted yes or no,
but Ray is nodding. So | guess |I'mvoting yes.

DR. LI NDENFELD: I would vote yes.
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would like to see sonmething in the precautions noting
the reflex tachycardi a. I find it hard to imagine
very many circunstances when this woul d be indicat ed,
but it does seem to |lower blood pressure in this
popul ati on.

DR CALIFF. | say yes, too, nostly just
out of tradition that this is -- that the stuff |owers
bl ood pressure, and that seens to have been the
standard, which doesn't seemto ne like a very good
standard, but that's what we have.

DR KONSTAM  Yes.

DR. WEBER:  Yes.

CHAI RVAN MASSI E: Al t hough the popul ati on
thing is, I would say, in patients in whom reflex
tachycardia or tachycardia was not contraindicated.
M ke?

DR WEBER  You already have ny yes vote.

DR CGRINES. Yes, and | agree with Barry's
recomendati on on | abeling.

DR. Di MARCO I"ll come down on yes, |
guess, if the only criteria, does it |ower blood
pressure, | think it |lowers blood pressure, and you
could safely do that, at least in ternms of just
| owering blood pressure. | still have some questions

about the size of the dataset, though.
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DR. THADAN : My answer is yes, and
obviously, it wll depend on the physician, if he
wants to lower the pressure. It has to be up to him

CHAI RVAN MASSIE: Ckay. W're down to the
| ast question. Shoul d fenol dopam be approved for
t r eat ment of severe hypert ensi on, mal i gnant
hypertensi on or hypertensive crises?

Do you want us to pick which one of those

or you can do that?

DR. LIPICKY: No. W'Ill do that. It's
those kinds of things. It differentiates it fromif
people can't take it orally. It makes an indication,

a real indication

CHAI RVAN MASSI E: Maybe we'll save who
t he popul ati on should be until after we vote yes or no
on this question?

DR LI PICKY: Sure.

CHAI RVAN MASSI E: M ke, do you want to
give the first vote?

DR. WEBER: Yeah. | nmust say, wthout
getting into the semantics of severe versus nalignant
or crisis, the fact is | would say that throughout the
experience with this drug they have given it to people
with very high bl ood pressure, and they've given it to

peopl e who had some kind of a synptom or a finding
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that went along with a high bl ood pressure and woul d,
by different ways of defining these things, be called
mal i gnant hypertension or a hypertensive crisis, and
the drug seened to work very well in nost of these
patients, not all of them but it worked very
effectively overall and safely.

So | would support approving this. I
think, Ray, there is a difference between severe
hypertension, which is a pure bl ood pressure problem
and the nore conplex patients who were studied in the
06 trial. So |l think it would be possible to |abel it
for nore than just high bl ood pressure.

CHAI RVAN MASSI E: Okay. Udho?

DR. THADANI: Yes, with the reservation
that I"mnot sure how often to increase the dose. MW
bias is the later, the better, and al so reservati on of
background beta bl ockers.

So the answer is yes, with sonething in
the labeling. W still don't know how to increase the
dose. I"m unconfortable with every half an hour

i ncrease, because of tachycardia at the higher doses.

DR. DMARCO |I'Il vote yes.
DR CGRINES: I'Il vote yes, but this is an
area where |I'm nore concerned about the reflex

tachycardia, because it requires higher doses of
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drugs, and perhaps there should be a warning for this
i ndi cati on.

CHAI RVAN MASSIE: 1'll vote yes, too, and
"' massum ng that sonething after today's discussion
conmes in about the tachycardia wll get into the
| abel i ng.

| woul d just say one other thing, because
usually -- W haven't really gotten the dose. W' ve
had a | ot of discussion. | don't believe the starting
dose should be .1 in nost patients, but | think you'l
be able to figure out how to | abel that.

So with that proviso, yes.

DR. KONSTAM Yes, |I'Ill vote yes.

DR. CALI FF: Yes, with the tachycardia
concern and the beta bl ocker concern.

DR. LI NDENFELD: No. | just don't think
there's enough data in this subset, and I think with
the reflex tachycardia there's some in whomit may be
contr ai ndi cat ed.

DR RODEN. M vote will be with everyone
else or the myjority. So it will be yes, but.

DR. MOYE: My vote is no with the sanme
concerns | had before. W just don't know enough
about dose response here.

CHAI RVAN MASSI E: Ckay. Are there any
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about

1:307?

Ckay, we w ||

We have a | ong afternoon,

try to get together -

t hi nk.

(Wher eupon, the foregoing nmatter went

the record at 12:58 p.m)
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AFTERNOON SESSI ON
Time: 1:45 p.m

CHAI RVAN VASSI E: Coul d the nmenbers of the
Comm ttee please cone up here, who aren't here yet?

Ckay, | think we'll get started again, if
everybody could take a seat and stop the
conversations, commttee and ot herw se.

Qur second order of business today is to
review the NDA for Lovenox, enoxaparin, in unstable
angi na and non-Qwave M. W'll try to follow the
sanme format of letting the sponsor go through their
presentation until conpletion, and then answer
questions led by Dr. Konstam who is our reviewer for
this drug, and other nenbers of the conmttee.

So why don't we get started.

DR TALBOIT: Dr. Talarico, M. Chairnan,
| adi es and gentlenen of the Conmttee, and FDA staff,
good afternoon. |'m Max Tal bott, Vice President for
Wor | dwi de Regul atory Affairs, Rhone Poul enc-Rorer.

W are appearing before you today in
support of our supplenental new drug application for
Lovenox, enoxaparin sodium in the treatnent of
unst abl e angi na and non- Q wave nyocardi al infarction.
The focus for our application was the ESSENCE tri al,

and I will now introduce our presentation.
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Il will list my colleagues who wll be
reviewing Lovenox and the ESSENCE study today.
Following ny brief introduction, Dr. Janet Rush,
Rhone- Poul enc Rorer G oup Director for Cardiology,
wi Il provide an overvi ew of Lovenox. Follow ng Janet,
Dr. Marc Cohen of Allegheny University, Hahnemann,
wll review the efficacy of the ESSENCE trial. Dr.
Cohen is also Chairperson of the ESSENCE Steering
Committee.

Following Dr. Cohen's presentation, Dr.
Gregg Fronell, Rhone-Poulenc Rorer, will review the
safety of Lovenox and ESSENCE. Dr. Eugene Braunwal d,
Her sey Professor of Medicine, Harvard Medical School,
will then discuss the clinical inpact of ESSENCE. To
concl ude our discussion, Dr. Rush will then provide a
summari zi ng statenment describing the consistency of
ESSENCE trial elenments with the criteria of the FDA' s
gui dance for the acceptance of a single pivotal trial.

The guidance docunent is a recent FDA
initiative which wll figure promnently in our
di scussi on today.

Prior to t he remai nder of t he
presentations, | want to briefly trace the devel opnent
of the Lovenox ESSENCE proj ect.

I n August of 1994, we first net with FDA
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to design the plans for the Phase |1l eval uation of
the use of Lovenox with aspirin in the treatnment of
unstabl e angi na and non-Q wave M. Based on this
nmeeting and a series of interactions with the FDA over
the next 20 nonths, culmnating in a May 9, 1996
meeting with the agency, a devel opnent plan was agreed
to with FDA

The agency's nedical reviewer, Dr. Sizer,
characterizes these interactions in the docunents that
have al ready been provided to the Advisory Commttee.
One result of the May 9, neeting, though, was an
agreenment that one study woul d be consi dered adequat e,
if an effect were seen in reduction of the double
endpoi nt of death and myocardial infarction.

Results of one additional interaction with
t he FDA has not been described in your materials. On
October 29, 1996, a teleconference was held between
RPR and FDA to discuss the results of the ESSENCE
trial, which were soon to be presented at the American
Heart Associ ation neeting.

Based on Lovenox denonstrated superiority
over heparin with triple endpoint and a strong trend
with a doubl e endpoint, FDA agreed that the filing of
our application with a single pivotal trial was

appropriate. The agency stated that, because of the
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inportance of the results, they would review the
appl i cation quickly.

This application was filed on March 18 of
this year. As you can see from our being here today,
the agency has noved quickly on the review of our
subm ssion, and we certainly appreciate FDA' s tinely
action on this matter.

W believe that the inportance of the
results of the ESSENCE trial and a recent agency
initiative will lead you toward recomrendi ng approval
of this application today.

The recent agency initiative to which I
refer is the Mirch 13, 1997, proposed guidance
docunent from FDA that, anong other things, lists the
criteria by which a single, large, nulti-center trial
such as ESSENCE coul d denonstrate the requisite safety
and efficacy for approval.

Thi s approval can apply to a new chem cal
entity or, as in the case wth Lovenox, to a new
indication for a drug that has al ready been avail abl e
for a nunber of years. The elenents described in this
gui dance have al ready been applied by FDA to a nunber
of approvals prior to the publication of the proposed
gui dance, and even though the guidance docunent is

itself |abeled "Draft,” we have been inforned by FDA
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that the elenments of this guidance can al so be applied
to the evaluation of our application for Lovenox.

As indicated, the proposal by the agency
descri bes the circunstances under which FDA may grant
approval on the basis of a single pivotal trial, and
in describing the rationale for this single trial
proof efficacy initiative, FDA nade the follow ng
coment :

"Thirty-five years ago, when t he
ef fectiveness requirenment was originally inplenented,
the prevailing study nodel was a single institution,
single investigator, relatively small trial wth
relatively loose blinding procedures and Ilittle
attention to perspective identification of outcones
and anal yses. At present, major clinical efficacy
studies are typically multi-centered, wth clear
perspectively determned clinical and statistical
analytic criteria. These studies are |ess vul nerable
to certain biases, are often nore generalizable, may
achi eve extrene statistical results, and could often
be evaluated for consistency across subgroups,
centers, and multiple endpoints.”

Conti nui ng, FDA said: "The added rigor,
power and scope of contenporary clinical trials have

made it possible to rely in certain circunstances on
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a single adequate and well controlled study, wthout
i ndependent substantiation from another controlled
trial, as a sufficient scientific and | egal basis for
approval . "

| wll now briefly touch wupon the
pertinent elenments fromthe guidance docunment. Then
my other colleagues will elaborate on these points
during their presentations on Lovenox, the ESSENCE
st udy.

By way of introduction, the FDA gui dance
criteria for the acceptance of a single study have
four primary considerations that touch upon the size
and design of the study, pot ent i al I nterna
confirmation within the study, verification of the
study by nultiple endpoints, and powerfully
significant findings.

FDA notes that the criteria are thensel ves
not a conplete listing, but rather "provide exanples
of the reasoning that may be enployed” in evaluating
whet her a single study provides adequate proof of
effectiveness. The renainder of ny introduction wll
briefly comrent on these single study effectiveness
criteria in preparation for their nore detailed
di scussi on by today's other speakers.

Duri ng this presentation we wil |
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denonstrate that the ESSENCE trial was a |arge,
random zed, blinded, nulti-center study that is not
i npacted by the particular results of a single site or
country in regard to observed effects.

W believe that the care in the design and
conduct of ESSENCE conply with the FDA s gui dance
regardi ng the necessary steps to mninmze bias in the
trial. These steps include the traditional processes
noted in this slide, as well as additional steps such
as a Cinical Events Commttee and ongoing quality
assurance nonitoring.

The FDA guidance also relies in part on
internal correlations that can occur within a single,
large, multi-site trial. These conparisons nay
i nvol ve various stratifications or nultiple endpoints
associ ated with vari ous outcones.

Not surprisingly, the FDA guidance
docunent demands a very powerful statistical result on
obj ective endpoints. W believe that our denonstrated
superiority over heparin nmeets the standard for a
significant and clinically neaningful effect.

O her elenments for reliance on the
findings of a single nulti-center study are contai ned
in the FDA' s gui dance docunent. These are listed in

the above slide and wll be discussed by today's
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speakers in regard to Lovenox and the results fromthe
ESSENCE st udy.

Perhaps the best way to introduce our
di scussion then would be to recite from FDA's
stat ement about the gui dance docunent's own di scussi on
of its own proposed criteria, and | quote: "What
follows identifies the characteristics of a single,
adequate, and well controlled study that could make
t he study adequate support for an effectiveness claim
Wil e no one of these characteristics is necessarily
determnative, the presence of one or nore in a study
can contribute to a conclusion that the study woul d be
adequate to support an efficacy claim"”

| think this clearly summarizes the issue
bef ore us today.

W intend to denponstrate why we believe
t hat our supplenental new drug application, and nost
specifically the results fromthe ESSENCE trial, neet
the FDA guidance criteria for the approval of an
application on the basis of a single pivotal trial in
support of an efficacy claim

My colleagues w1l describe what we
believe to be conpelling evidence for the approval of
Lovenox, enoxaparin sodium in the treatnent of

unst abl e angi na and non-Qwave M. The first speaker
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today is RPRs Dr. Janet Rush, Goup Drector for
Cardi ol ogy, who will present an overvi ew of Lovenox.
Janet .

DR RUSH Cood afternoon. Enoxaparin was
first approved for the prophylaxis of venous
thronbosis in France in October 1987 and approved in
the US in Mirch 1993. It's estimated that
approximately 34 mllion patients have received
enoxaparin in the 56 countries in which it's currently
approved. This includes an estinmated 500,000 patients
who have been treated for deep vein thronbosis at a
dose of 1 ng/ kg subcutaneously twi ce daily, which is
t he dose bei ng proposed in the current application for
unst abl e angi na.

Dossiers for the use of enoxaparin in
unstable angina were filed in March 1997, and are
currently pending in 19 countries.

Standard, unfractionated heparin is a
het er ogeneous m xture of heparin chains with nol ecul ar
wei ghts ranging from five to 30,000 Daltons. Low
nol ecul ar wei ght heparins are a class of conpounds
obtained by fractionating or depolynerizing this
m xture into chains which have average nolecular
wei ghts bel ow 8, 000 Dal t ons.

Enoxaparin has a nmean nol ecul ar wei ght of
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4500 Daltons. The |ow nol ecul ar weight fraction of
heparin has very di fferent phar macol ogi c
characteristics in conparison to the parent conpound.
Wel | docunented studies over the past ten years have
denonstrated that 18 saccharides is the critical chain
l ength which differentiates the | ow nol ecul ar wei ght
chai ns.

The hi gher nol ecul ar wei ght chains -- that
is, those longer than 18 saccharides or over 5400
Daltons -- denonstrate the characteristics listed on
the righthand portion of the slide. Chai ns | onger
than 18 saccharides exhibit both anti-Ila and anti-Xa
activity. They are sensitive to inactivation by
pl atel et factor 1V, bind nonspecifically to plasm
proteins and endothelial cells, and are | ess efficient
at inhibiting the generation of thronbin.

The lower nolecular weight chains,
primarily inhibit factor Xa, are resistant to
i nactivation by PF-4, are less bound to plasm
proteins, and are efficient inhibitors of thronbin
generati on.

Let's examne sone data which address
these points further. Probably the nost inportant
advant age of |ow nol ecul ar weight heparins is their

predi ctabl e anticoagul ant response. The |arge



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

179

patient-to-patient variability in the dose of standard
i ntravenous heparin required for a therapeutic effect
is largely the result of nonspecific binding to plasnma
proteins, including the acute phase reactants present
in patients with acute coronary syndrones.

In contrast, a weight adjusted dose of
subcut aneous enoxaparin results in predictable anti-Xa
levels. This slide shows the neasured anti-Xa | evels
at peak and trough for 164 patients with unstable
angina. At steady state, anti-Xa |levels of one anti-
Xa unit per mlliliter at peak, and .5 at trough, are
attai ned.

By contrast, a continuous infusion of
i ntravenous, unfractionated heparin adjusted to an
activated PTT of 1.5 to 2.5 tines control generally
results in anti-Xa inhibition of between .3 and .6
anti-Xa units per milliliter.

As arterial thronbi are platelet rich,
resi stance to degradation by platelet Factor IX is
probably al so an inportant advantage of | ow nol ecul ar
wei ght heparins over standard heparin in arterial
t hr onboses.

In this in vitro study of the ability of
pl atelet Factor IV to neutralize anti-Xa, anti-Ila,

and inhibition of thronbin generation, the anti-Xa
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activity of unfractionated heparin, shown on the |eft
of the slide with the yellow bar, was 94 percent
neutralized by platelet Factor 1V, whereas, anti-Xa
activity in the presence of enoxaparin on the right
was only 18 percent neutralized.

Simlarly, the ability to inhibit thronbin
generation, shown by the red bars, was alnost
conpletely neutralized in the case of heparin, but
only 40 percent neutralized wth enoxaparin. As
predicted, anti-lla activity, shown by the orange
bars, was neutralized by PF-4 for both heparin and
enoxaparin.

The selection of the dose to be studied
for unstabl e angi na was based upon previ ous experience
in the treatnent of deep vein thronbosis.
Phar macoki netic and Phase Il studies in the early
N neties explored doses in the range of 1 to 2 ng/Kkg,
and the reginen of 1 ng/kg adm ni stered subcut aneously
twce daily was effective in a Phase |1l study of DVT
treatment which conpared enoxaparin to intravenous
hepari n.

The TIM 11-A trial in patients wth
unstabl e angina explored the tolerability of the
hi gher dose of 1.25 ng/kg, but the rate of nmajor

henmorrhage was substantially higher than the
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hi storical heparin control group; whereas, the 1 ng/kg
group had a rate of mmjor henorrhage conparable to
heparin. Therefore, the 1 ng/kg dose selected for the
ESSENCE trial was val i dat ed.

We do not plan to present the TIM 11-A
study in detail here, in order to allow nore tine for
presentation of the ESSENCE results.

In closing, | would like to | eave you with
the follow ng nessage. Enoxaparin, which has been
extensively used in the treatnent of deep vein
thronbosis at a dose of 1 ng/kg every 12 hours, has
potential advantages over unfractionated heparin in
the treatnment of patients wth arterial thronboses.

The ESSENCE trial was designed to test the
hypot hesi s that these advantages would translate into
clinical superiority in patients with acute coronary
syndr ones.

| would now like to introduce Dr. Marc
Cohen, the Steering Commttee Chairperson of the
ESSENCE trial. He will first discuss the clinical use
of anticoagulants in acute coronary syndrones, and
t hen present the ESSENCE results.

DR COHEN. Dr. Massie, Dr. Talarico, and
| adi es and gentl enen, nenbers of the panel, it's ny

privilege to present the primary efficacy analysis for
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t he ESSENCE st udy.

The gui del i nes published by the agency for
Health Care Research, Policy Research, the group
chaired by Dr. Braunwald focusing on treatnent
guidelines for unstable angina and non-Qwave M,
descri bed the role of conbining several drugs together
in treating patients wth these acute coronary
syndr ones.

In specific, anti-thronbotic agents were
recommended to be conmbined with anti-angi nal agents
for maxi mum benefit. In general, these are the
current clinical standards that are used throughout
the country and throughout the world to conbi ne anti -
thronbotic agents such as aspirin and heparin wth
nitrates, beta bl ockers and cal ci um channel bl ockers.

These gui del ines and the current standard
of care is based on several previous random zed
clinical studies, which show that there is a strong
trend in favor of conbining unfractionated |V heparin
with aspirin over aspirin alone in these patient
subset s.

More recently, experience has Dbeen
gat hered regarding the role for | ow nol ecul ar wei ght
heparins in unstable angina. In the recent FRISC

study, a large random zed study of roughly 1500
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patients, the treatnent assignnments were to either the
| ow nol ecul ar wei ght heparin dalteparin plus aspirin,
versus aspirin al one.

In this particular blinded study, there
was a highly significant reduction in the double
endpoi nt of death and M in favor of the conbination
anti-thronbotic regimen wth |ow nolecular weight
heparin and aspirin, as opposed to aspirin alone; and
this favorable effect was also seen in the triple
endpoi nt .

A nore recent application of | ow nol ecul ar
wei ght heparin, dalteparin, was applied in the FRIC
study in which they presented a head to head
conpari son between dalteparin and aspirin versus
standard wunfractionated heparin plus aspirin in
unstable angina and non-Q M. Their study was
unblinded in the first phase, and they observed
roughly equival ent treatnment effects between the two
anti-thronbotic regi nens.

On the basis of this background, 1'd |ike
to describe the ESSENCE study that was devel oped to
evaluate the efficacy and safety of subcutaneous
enoxaparin | ow nol ecul ar wei ght heparin in non-Q wave
coronary events.

The Steering Conm ttee consisted of nyself
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and several prom nent academ c cardiologists, and
hemat ol ogi sts, and the Clinical Events Comm ttee was
charged with adjudicating all of the clinical primry
endpoi nts, death, nyocardial infarction, recurrent
angi na, and al so safety endpoints such as mmjor and
m nor henorr hage.

The adj udi cated endpoints derived from
this commttee's work were the final status of that
patient, and that was what the basis of the
statistical analysis that you'll see shortly was
about .

The design of the study was random zed,
double blind, double dummy, placebo controlled,
parall el groups. 3171 patients were enrolled in the
study at 176 centers in three continents. Ten
countries were involved in this study.

The design was rel atively straightforward.
Patients with rest unstable angina or non-Q wave M
were random zed to one of two treatnents. The first
treatment was w th enoxaparin at 1 ng/kg subcut aneous
every 12 hours, 1 ng containing about 100 anti-Xa
units. In addition, these patients received
i ntravenous unfractionated heparin placebo and
aspirin.

The other patients were random zed to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

185

active unfractionated heparin IV, dose adjusted to
mai ntain the APPT to roughly twice control, and they
al so received a subcutaneous placebo for enoxaparin
and aspirin.

Fol | ow- up was conducted at 14 days and at
30 days. The mnimumtrial drug treatnment was for 48
hours, and the maxi mumup to ei ght days.

The inclusion criteria focused nostly on
patients with rest angina, and they nust have had an
epi sode of chest pain wthin 24 hours of
random zati on. In addition, there nust have been
definite evidence of underlying CAD by at |east one of
the followi ng being present, nanely, ECG changes
previ ous M or angi opl asty, and/ or previ ous
angi ography docunenting at | east a 50 percent vessel
stenosi s.

The exclusion criteria focused nostly on
excluding patients in whomthe personal physician was
pl anning to revascul ari ze the patient, irrespective of
clinical outcone on nedical therapy, and al so we made
every attenpt to exclude evolving Qwave Ms who had
persistent ST segnent el evation.

The primary objective was very clear cut.
That was to denonstrate the superiority of enoxaparin

at the dose of 1 ng/kg every 12 hours versus standard
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i ntravenous unfractionated heparin, and to denonstrate
this superiority on the conposite triple clinical
endpoi nt of death, M or recurrent angina.

We al so sought to denonstrate that this
| evel of treatnment wth subcutaneous enoxaparin 1
ng/ kg was at | east as safe as unfractionated heparin.

Based on the available trials published at
the time of the design of the ESSENCE study, we
projected an event rate for our control group treated
with unfractionated heparin of 16.5 percent. |In order
to appreciate a reduction wth the enoxaparin
treatment down to 12.4 percent at a power of 90
percent and with an al pha error of about 5 percent, we
projected that we would need 1572 patients per
treat ment group

The primary anal ysis perfornmed on the all -
random zed popul ation consisted of |ooking at the
triple conposite endpoint at 14 days. Secondary
anal yses were conducted on the triple endpoint at 48
hours and 30 days, and al so on the doubl e endpoi nt of
death and M at 48 hours, 14 days, and 30 days.

The protocol definitions for recurrent
angi na consi st of angina associated with ECG changes
or angina pronpting urgent revascul arization or angi na

pronpting rehospitalization. Wth regard to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

187
myocardi al infarction, this was adjudicated if there
was a CK-MB greater than normal and at |east three
percent of total CK or a total CK greater than tw ce
the upper limt of normal or new or significant Q@
waves.

Because of the significant fraction of
this popul ation that undergoes revascul ari zation, we
al so pre-specified our definitions for M occurring
either in the setting of PTCA or in the setting of
CABG wherein a patient who had greater than three
times an upper limt of normal elevation in CK or CK-
MB was descri bed as experiencing a peri-PTCA M, and
patients having CK-MB elevations greater than five
times the upper limt of normal were described as
havi ng a perioperative M.

In the perioperative setting, new
significant Qwaves could also have qualified the
patient for mnmyocardial infarction.

We used a slightly broader definition of
death, including patients who were successfully
resuscitated fromcardi ac arrest.

Wth regard to safety, the major
henorrhages were determ ned when this was associ at ed
with either death, transfusion of at |least two units

of blood, or a drop in the henogl obin greater than 30
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grans per liter or any retroperitoneal, intraocular or
i ntracrani al henorrhage.

The patient enrollnment distribution was
basically 30 percent in the United States, 40 percent
i n Canadi an enrol |l nent sites, and roughly 30 percent
in South Anerica and in Europe. The baseline
characteristics showed good bal ance.

Wth regard to sever al basel i ne
characteristics, we could be a little nore specific.

There were roughly 30 percent of the popul ation that
were female, a large nunber of the popul ation that
were elderly, and close to 60 percent equally
di stributed between the two groups had ECG changes on
adm ssi on.

One particular variable that was not
evenly distributed between the two treatnment groups
was the presence of Q waves, and this was nore often
found in the enoxaparin treated group than in the
heparin treated group. This inbal ance in baseline
characteristic did not affect the ultimate primary
endpoi nt anal ysi s.

Wth regard to coronary risk factors,
these were evenly distributed between the two
treatment groups, and with regard to prior history of

aspirin use, you see that at the tinme roughly 60
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percent of both patient populations had aspirin on
board. In addition, 20 percent roughly had had prior
PTCA, equally distributed between the two groups, as
wel | as coronary bypass surgery.

Ni nety-ei ght percent of all random zed
patients received at | east one dose of trial drug, and
close to 70 to 75 percent received their first dose
within 12 hours of their qualifying anginal pain. The
median tinme to treatnent was only eight hours. The
duration of trial therapy was equal in both groups,
with a nedian tinme of about 2.6 days, and the nean
time of three to 3.2 days.

A very careful blinding system to nake
sure that the local investigators and health care
prof essional s were not aware of treatnent assignnent
focused around blinding with regard to the aPTT
measurenents. This systemwas put into place before
any patient could be enrolled at that center.

Basically, the aPTT sanples were sent to
the local site lab, and the aPTT results were
forwarded only to an unblinded professional, and this
i ndividual followed the |l|ocal nonbgram to meke
adjustnents in patients randomzed to active
unfractionated heparin, to maintain them between --

within the range that the local institution had as
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their guideline, and in the event the patient was
random zed to IV heparin placebo, nock val ues provided
by the sponsor were used to order adjustnents in the
| V pl acebo.

This slide is neant to illustrate that our
control group was very aggressive and adequately
treated. Qur patients who were random zed to
unfractionated heparin, for the nost part, close to 85
percent, had either therapeutic aPTTs or slightly
super-therapeutic aPTTs. In other words, only 15 to
18 per cent of our contr ol popul ation was
subt herapeutic with regard to their aPTT.

In contrast, the recent TIM 9B study
between the tinme periods of 24-48 hours had roughly
48-52 percent of their patients at a subtherapeutic
aPTT level. So our control group, we feel, was very
adequately treated.

The nost inportant findings of the ESSENCE
study are depicted on this slide. The primary
anal ysis at 14 days showed a significant reduction in
the triple conposite endpoint from19.8 percent in the
standard unfractionated heparin treated group down to
16 percent in the enoxaparin treated group, with a p
val ue of 0.019.

O great clinical significance is that
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this significant reduction in ischemc events
secondary to treatnent wi th enoxaparin was sustai ned
out to 30 days with a relative risk reduction of 15
percent by 30 days.

| would also like to highlight that even
as early as 48 hours, a risk reduction in favor of
enoxaparin was appreciated of roughly 16 percent.

The Kapl an-Meier curves describing the
time to worst event is depicted on this slide, and
shows you that the curves begin to diverge as early as
two to three days and, inportantly, continued to
di verge out to 30 days.

The Kapl an- Mei er curves for time to first
event parallel the previous figure, again show ng
di vergence all the way out to 30 days.

Wth regard to the nore focused definition
of recurrent angina as angina requiring or resulting
in urgent revascularization, an analysis on the
triple conposite endpoint wusing death, M and
recurrent angi na pronpting revascul ari zati on indi cates
that treatment with enoxaparin results in a very
highly significant reduction in ischemc events
rel ative to unfractionated heparin.

The protocol definition of death and M

anal yzed out to 14 and 30 days, as well as 48 hours,
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shows a highly consistent trend favoring enoxaparin
over unfractionated heparin. So fromas early a tine
period as 48 hours, one appreciates a risk reduction
of roughly 16-17 percent up to 20 percent.
Irrespective of the time point and irrespective of al
random zed or all treated, there is a very, very
strong trend favoring enoxaparin over unfractionated
heparin for the doubl e endpoint of death and M.

When one uses the nore focused definition
of death, excluding death that was successfully
resuscitated from a cardiac arrest, one appreciates
that at 30 days again there's a very strong risk
reduction that approaches statistical significance in
favor of enoxaparin at 30 days.

A look at the Kaplan-Mier curves
describing the tinme to first doubl e endpoint of either
death or M wusing protocol definitions, you can see
again that, in consistency with the min triple
endpoint, there is already the beginning of divergence
with reference to the double endpoint as early as two
days, and very inportantly, these curves continue to
di verge out to 30 days.

This odds ratio plot of the effect of pre-
specified baseline characteristics relative to

treatment shows a very highly consistent trend in
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favor of enoxaparin across alnost all the pre-
specified subsets, the point estimates for al nost all
the pre-specified subsets lying to the right of the
zero bar favoring treatnent wth enoxaparin.

In specific, | would like to highlight the
fact that treatnent wth enoxaparin is favorable in
both genders, male and fenale. There is a highly
beneficial effect of treatnment wi th enoxaparin anong
elderly patients as well, and in the higher risk
subsets of patients with ECG changes or ST depression
or prior aspirin users who have failed therapy with
aspirin alone, there is a highly significant favorable
effect of enoxaparin over unfractionated heparin.

A very inportant, clinically neaningful
addi tional observation nmade in our study was that the
nunber of patients who required revascul ari zati on who
were treated with enoxaparin was significant | ower
t han t he nunber of patients who required
revascul ari zation treated with unfractionated heparin.
In addition, the total nunber of diagnostic procedures
was also significantly lower in those patients treated
wi t h enoxapari n.

Consistent with these findings is the
anal ysis of health care utilization focusing on total

| CU days and total hospital days, showing that for the
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study as a whole, as well as for the U S. patients,
there is a trend towards lower |CU days and | ower
total hospital days in those patients treated wth
enoxaparin relative to unfracti onated heparin.

A substudy of 160 patients random zed in
Canada used Holter nonitoring to detect ST segnent
changes and nyocardi al ischem a. Holter nonitoring
was done for 48 hours during trial therapy, and then
repeated 48 hours for 48 hours after term nation of
trial therapy.

The results again are very consistent with
the overall benefit of enoxaparin over heparin.
During trial therapy, there was a significant
reduction in the nunber of ischemc events in patients
treated wth enoxaparin over heparin and, nore
inmportantly, after trial drug was di scontinued, there
was a sustained reduction in the nunber of ischemc
events in patients treated wth enoxaparin over
unfracti onated heparin.

All of the data | just presented to you
woul d suggest the follow ng conclusions. At 14 days
the risk of death, M and recurrent angina is
significantly lower in patients assigned to the
enoxaparin |ow nolecular weight treatnent reginen

conpared to heparin.
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Wen a nore focused definition of
recurrent angi na pronpting revascul arization is used,
this significant benefit is even greater. Very
inmportant froma clinical significance point of view
is the fact that this reduction in ischemc events is
sust ai ned out to 30 days.

Consi stent with these findings on clinical
outconme is the fact that resource utilization is
reduced in patients that are treated with enoxaparin
relative to unfractionated heparin, and this is based
on t he nunber of I nvasi ve procedur es and
revascul ari zati ons out to 30 days.

Lastly, | would like to enphasize that
enoxaparin consistently decreased the incidence of the
doubl e endpoi nt of death and M at all tinme points for
all populations, with a risk reduction of about 20
percent out to 30 days.

At this point I'd like to invite Dr.
Fronell to review the safety and henorrhage data that
we observed in the ESSENCE st udy.

DR. FROVELL: Good afternoon.

The adverse events that were collected in
the ESSENCE study were all serious adverse events,
nonseri ous events that were related to study drug or

caused di scontinuation of study drug and, of course,
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all  henorrhagi ng. I'"'m going to concentrate the
presentation on the henorrhage information, since
that's the nost relevant to safety.

As nentioned by Dr. Cohen, the dinical
Events Conmttee reviewed all endpoints in a blinded
fashion, and for henorrhages they rendered the
determnation as mmjor, mnor or no event. I n
addition, the CEC also noted the reason for the
classification of the najor event and whether or not
it occurred in the setting of coronary artery bypass
grafting.

This slide shows the definition for major
henmorrhage. That was a clinically overt Dbl eed that
caused one or nore of the follow ng: Deat h;
transfusion of at least two units of pack cells or
whol e blood; a drop in henoglobin of 30 grans per
l[iter or nore; or was retroperitoneal, intracranial or
intraocular in |ocation.

A m nor henorrhage was an overt henorrhage
that did not neet the classification for nmajor and was
felt to be notable by the commttee. M nor
henorrhages included but weren't limted to epistaxis
lasting longer than five mnutes or requiring
intervention, ecchynosis or hematona greater than 5

centineters, macroscopi ¢ hematuria unassociated with
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urinary trauma, subconjunctival henorrhage that caused
cessation of therapy, or G henorrhage, again
unassoci ated wth traum

Now this slide shows the nmaj or henorrhage
rates for both the 30 day period of the trial and the
on-treatnent period of the trial. As you can see, at
30 days the rate of nmmjor henorrhage was conparable in
bot h groups, being 7 percent in the heparin group and
6.5 percent in the enoxaparin group.

During the on-treatnent period, again the
maj or henorrhage rates were conparable, being 1.2
percent in the heparin group and 1.1 percent in the
enoxaparin group.

Now t his slide exam nes the classification
categories of major henorrhage over the 30 day period,
and also the causality of the major henorrhage. As
you can see, there was only one death due to
henorrhage, and that was in the heparin group. There
were two retroperitoneal henorrhages, one in each
group, and only one intracrani al henorrhage, occurring
in the heparin group.

The nost common reason to classify a mgjor
event was a drop in henoglobin and/or the need for
transfusion of two or nore units of blood. Not

surprisingly, the nobst common cause of a nmajor
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henmorrhage was surgery or instrunmentation, and the
nmost common type of surgery and instrunmentation was
coronary bypass grafting.

Now this slide displays simlar data to
the last slide, but it shows the nmjor henorrhage
rates on treatment. As you can see, there were no
deaths during the on-treatnent period or intracranial
henor r hages. There was only one retroperitoneal
bl eed. That occurred in the enoxaparin group.

Agai n consistent with the previous slide,
t he nost comon reason for categorizing an event as
maj or was a drop in henoglobin and/or the need for
transfusion. Al so consistent wwth the |ast slide, the
nost common cause of a nmmj or henbrrhage was surgery
i nstrunentation, though during the on-treatnent period
coronary artery bypass grafting did not contribute to
this. Rather, it was angi ography and/ or PTCA.

Now al t hough the nmjor henorrhage rates
were conparable in both groups over 30 days or the on-
treatnment period, when one analyzes major and m nor
henorrhages together, there was a significantly higher
rate of henorrhage in the enoxaparin group.

Now this slide breaks out the all-
henmorrhage rate into major henorrhage and those

patients that had only m nor henorrhage. As you can
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see, the rate of mnor henorrhage was 7.2 percent in
the heparin group and 11.9 percent in the enoxaparin
group, a highly significant finding, with a p of |ess
t han . 001.

Now despite this higher rate of mnor
henorrhage in the enoxaparin group, mnor henorrhages
rarely resulted in any action by the investigator in
either group. They led to discontinuation of study
drug in less than two percent in each group. They
required a transfusion in half a percent or less in
both groups, and they were deened serious again in
only half a percent or less in both groups.

When one | ooks at the various categories
of m nor henorrhage, the reasons for the significant
increase in the rate of mnor henorrhage in the
enoxaparin group beconmes apparent. Now this slide
di spl ays the various categories of mnor henorrhage,
and | should point out that these categories are not
nmutual |y exclusive. Patients can be represented in
nore than one category.

So | ooking at the enoxaparin bar on the
right, as you can see, injection site ecchynosis or
hemat oma, which is nedication injection site, nmakes up
the | argest category of mnor henorrhage, followed by

sheath hematoma. The remaining categories conbined
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are otherw se conparable in both groups.

So based on the results | presented, one
can conclude that the rate of major henorrhage events
associated with enoxaparin treatnent versus heparin
treatnment in patients wth unstable angi na and non-Q
wave M is conparabl e.

There is a higher rate of overal
henmorrhage events due to mnor events that's
associated to enoxaparin therapy in this patient
popul ation, and that's due to angiography, sheath
si de, or medi cation injection site hematonma
ecchynosi s.

That concludes ny presentation. 1'd Iike
to now introduce Dr. Eugene Braunwald. Dr. Braunwal d
was the Chairman of the conmttee that devel oped the
clinical practice guidelines that you heard about
earlier in the presentation, and he'll comment on the
results of the ESSENCE study in context with other
trials, and the inpact on patient care.

DR BRAUNWALD: Dr. Massie, nenbers of the
Advi sory Conm ttee, |'ve been asked to comment on the
clinical inpact of the ESSENCE tri al.

Since unstable angina is a very common
condi tion which accounts for a significant anmount of

disability and death, a therapeutic advance is likely
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to have an inportant inpact on patient care. In
recent vyears, therefore, the search for Dbetter
t herapies for the acute coronary syndrones has becone
i nt ense.

Al t hough t here have been not abl e
di sappoi ntnents, there have also been remarkable
successes, such as thronbolytics and anti-platel et
agents. At the core therapy for unstable angina and
non- @ wave nyocardi al infarction are the conpl enentary
contributions of an anti-platelet agent and an anti -
coagul ant, the nost basic of which have been aspirin
and i ntravenous unfractionated heparin, until now.

This conbination has conme into wde
acceptance since the original publication by Pierre
Theroux and his colleagues in 1988. The unstabl e
angi na clinical practice guideline published in 1994
was devel oped by a private sector panel convened by
the Agency for Health Care Policy and Research and the
Nati onal Heart, Lung and Bl ood Institute.

A detailed review of the available
literature at that tine led to the recommendati on that
"intravenous heparin should be started as soon as a
di agnosis of internediate or high risk unstable angi na
is made. "

The strength of evidence for this was
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classified as: (a) indicating that the evidence for
the recommendation was strong with at |east one
random zed controlled trial as part of a body of
literature of overall good quality and consistency.
Appl ying these criteria to the current situation, it
seens tine to revise these guidelines to include
subcut aneous | ow nol ecul ar wei ght heparin.

| think the ESSENCE trial was a well
designed trial incorporating all of the elements we
have cone to demand of a trial whose conclusions are
meant to result in a change in clinical practice, such
as careful blinding, blinded evaluation of clinical
events and henorrhage, and independent statistica
anal ysi s.

| understand that the paper that describes
this trial has just been accepted for publication in

t he New Engl and Journal of Medici ne.

In addition to the strength of the primary
endpoi nt, what has inpressed ne as | review the study
data is the consistency of the results. [It's always
reassuring to see consistency within a trial, because
it lends credence to the overall concl usions.

In the ESSENCE trial we find consistency,
no matter how the endpoint is defined, consistency

anong the tine points exam ned, consistency within
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subpopul ati ons. This is really all the nore
remar kabl e when we remind ourselves that this is a
trial against an active conparator drug, and an active
conparator that has achi eved w despread acceptance in
clinical practice, unfractionated heparin.

The efficacy of enoxaparin over heparin
has been clearly denponstrated in the ESSENCE tri al
with safety equivalent to intravenous heparin. In
addition to efficacy and safety, subcut aneous
enoxaparin seens to have additional advantages
rel evant to today's cost conscious environnment. Wth
no need for an intravenous |line of blood sanpling to
noni tor anticoagul ant effect, use of enoxaparin is
advant ageous for the physician, for the nurse, and
nost of all, for the patient.

Al of the neasures of resource
utilization seemto indicate that this is one of those
unusual situations where we will be able to achieve
better efficacy with less utilization of health care
resour ces.

So the ESSENCE trial, | believe, nmet its
primary objectives, and additional effects |end
support to the primary endpoint. When a double
endpoi nt of death plus M is considered, the real hard

endpoi nts, the risk reduction was nearly 20 percent,
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which is certainly clinically nmeaningful.

The data are internally consistent and
statistically robust.

I n summary, what you've seen today is a
consi stent picture of a drug which, | believe, should
now be added to the cardiologist's therapeutic
armanentariumfor the treatnent of unstabl e angi na.

"Il turn the discussion over to Dr. Rush.

DR. RUSH: Dr. Massie and nenbers of the
panel, and | adies and gentlenen, in the questions
prepared for the consideration of the conmttee today,
FDA asks the conmttee to consider the ESSENCE tri al
in light of the draft gui dance docunent revi ewed by
Dr. Talbott at the beginning of this presentation.

In order to assist the commttee in this
task, we would like to review several key el enents of
the ESSENCE study as they relate to the guidance
docunment. There are several points in the guidance
docunent which are specifically relevant to the use of
a single trial as the basis of approval.

The trial nmust be a large nmulti-center
study. There mght be multiple studies within this
si ngl e study. Multiple different endpoints m ght
support the efficacy of the drug, and the statistical

result should be very powerful.
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In a large, well designed study, the
results should not be driven by any one site or
country. In the ESSENCE trial, the largest site
contributed only 6.8 percent of the total enroll nent.
Canada enrol |l ed the [ argest nunber of patients with 40
percent of the total, and the U S. was the second
| argest enroller wth 30 percent.

Wth respect to the observed effects on
the primary triple endpoint, country adjusted odds
rati os do not differ from unadjusted odds rati os.

Consistent wth other aspects of a well
desi gned study, baseline inbalances were rare and had
no effect on the primary endpoint. Unbl i ndi ng was
al so rare. There were no post hoc changes in the
pri mary endpoi nt anal ysis.

The only change to the planned anal ysis
was the change from the original objective of
equi val ence to a superiority objective. This change
was made very early in the study at the request of
FDA, occurred well prior to the performance of the
i nterimanal ysis.

In a well designed study, the nmjor
results nust reflect the primary hypothesis prestated
in the protocol. In the case of the ESSENCE study,

the 14 day incidence of the triple endpoint was
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reduced by 16.2 percent, significant at a p val ue of
0.019 and sustained through 30 days. The results are
entirely consistent, considering either the all
random zed or the all treated patient popul ation.

The ESSENCE trial was not powered to show
i ndependent significance in subpopulations of the
trial. However, it is of interest that the US.
subset of patients denonstrated a 20 percent risk
reduction in death, M and recurrent angina at 14 and
30 days, which in a statistical sense was a strong
trend at 14 days and statistically significant at 30
days.

The u. S patients denonstrat ed
approxi mately a 40 percent risk reduction in death and
M, statistically significant at 14 days, and a strong
trend at 30 days.

Two inportant additional pieces of data
separate fromthe main endpoint results are supportive
of the efficacy of enoxaparin. First is the reduction
of revascul arizati ons and procedures in the enoxaparin
group. The reduction in PTCAs in the 30 days
followng admnistration of study drug was highly
significant. Di agnosti c coronary artery
cat heterizations were significantly reduced.

This is a clear indication that the study
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drug was influencing patient nmanagenent in a
clinically nmeani ngful way.

A second, conpletely i ndependent
eval uation of drug efficacy is provided by the subset
of patients who wore 48 hour Holter nonitors. The
reduction in transient SD depression is an i ndependent
measure of the efficacy of enoxaparin in preventing
i schem c events.

There were significantly fewer transient
i schem c episodes in the enoxaparin group, both in the
first 48 hours and in the 48 hours followng
di scontinuati on of study therapy.

The protocol specified primry endpoint
gave a statistically robust result. However, many
recent studies have used a nore focused definition;
that is, recurrent angi na pronpting revascul ari zati on.
Using this definition, the relative risk reduction is
23 percent, with a p value of 0.004.

In the past, a single trial has been the
basi s of approval when the study drug had denonstrated
a clinically neaningful effect on death and
irreversible norbidity. This is the Kaplan-Meier
curve of the tinme to death and M.

The curves show a cl ear divergence which

continues over the 30 day period and represents a 20
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percent risk reduction. For true death and M, the
difference yields a p value of 0.054.

This p value, certainly inpressive for a
trial not powered to denonstrate an effect on death
and M, would have been quite strong if it had been
possible to study enoxaparin plus aspirin against
aspirin al one.

This was not possible, due to the
wi despread clinical use of heparin in unstabl e angi na.
However, at the request of FDA we perforned an
additional analysis to evaluate the inpact of an
active control on the magnitude and statistical
significance of the enoxaparin effect observed in the
ESSENCE trial, taking into account the published
l[iterature data on the effect of heparin plus aspirin
on death and M.

In this analysis we attenpted to eval uate
what woul d have been the true statistical significance
of these results, had the enoxaparin plus aspirin
regi men been conpared to aspirin alone rather than to
an active control. To do so, we conbi ned the ESSENCE
data with the results of the neta anal ysis published

by Oer, et al., conparing heparin plus aspirin to
aspirin alone. This was the neta analysis shown to

you earlier by Dr. Cohen
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The question was addressed through two
conpl enentary approaches, both providing consistent
results. This docunentation was sent to the Conmttee
on June 23. If the Commttee would like to see
additional slides, data slides are avail able.

The concl usions of the anal yses are that,
if the ESSENCE control arm had been aspirin alone, the
odds ratio of enoxaparin plus aspirin versus aspirin
alone for death plus M woul d have been .58, resulting
in a p value of .02.

Furthernmore, fromthe ESSENCE trial it can
be determned that the probability for enoxaparin plus
aspirin to be truly superior to heparin plus aspirin
isin the range of 92 to 95 percent for death and M.

There are other considerations to be
appl i ed when considering a single nmulti-center study
as the basis of approval. The first two of these,
internal consistency and pharnmacol ogic rationale, |
will address in a nonent.

Regarding the third bullet, we can
consider the results of the FRISC trial wth
dal teparin, which denonstrated a clear benefit of
dal teparin plus aspirin over aspirin alone, and RPR is
not aware of any data which would contradict the

concl usions of the ESSENCE tri al .
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Let's return now to the first bullet,
i nternal consistency. Internal consistency is an
i nportant consideration in the FDA draft guidance
docunent and is one of the strongest points of the
ESSENCE trial. This slide enphasizes the consistency
across subgroups.

| know it cannot be seen clearly on this
slide, but the information is reproduced on page 39 of
t he sponsor briefing docunent. In 50 subpopul ations
exam ned, enoxaparin was favored over heparin in
nearly every subpopul ation. The point estinmate
favored heparin in only two subgroups, and both of
these were small subgroups with wde confidence
intervals. The overwhel mng inpact of the picture is
t hat enoxaparin was favored in nost subpopul ati ons.

There is al so strong consi stency anong t he
conponents of the triple endpoint. Qdds ratio
reductions are directionally consistent and simlar in
magni tude for recurrent angina and M at all tine
poi nts and for death at 30 days.

Even though the ESSENCE trial net its pre-
specified primary objective, <could it be that
redefining the triple endpoint in a different way
woul d have produced a different concl usion?

The blinded dinical Events Committee
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categorized the endpoints in such a way that it is
possible to examne alternative definitions of the
pre-specified endpoint, and as this table shows, the
odds ratio is either maintained or gets stronger when
alternative definitions are utilized.

There are a nunber of mechani sns whi ch can

explain why |ow nol ecular weight heparins m ght be

superior to unfractionated heparin. In trial after
trial, it has been shown that intravenous heparin is
a very difficult drug to use. Enoxaparin, by

contrast, results in reliable anticoagul ati on.

That, in itself mght be a sufficient
expl anation for the ESSENCE results, but probably
other factors are inportant as well. In the platelet
rich environment of an arterial thronbus, the
resi stance of enoxaparin to the inactivation by
pl atelet factor IV mght be of critical inportance,
and since the inability of the direct thronbin
inhibitors to denonstrate superiority over heparin in
acute coronary syndronmes, we have believed it's
vitally inportant to inhibit thronmbin generation,
whi ch inhibitors of Xa are able to do.

The draft gui dance docunent nentions that
a single trial which satisfies one or nore of these

conditions may be adequate as the basis of approval.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

212

In the case of the ESSENCE trial, we believe that the
majority of the points raised in the FDA draft
gui dance docunent are favorably addressed.

Thi s concl udes our presentation, and we
woul d be pleased to take the Commttee's questions.

CHAI RVAN MASSI E: Thank you very nuch. |
guess the question -- and it probably is going to cone
up again -- You nentioned sone nore slides. Wthout
getting too overwhel mngly didactic about the inputed
pl acebo, have you got sonething that can carry us
through that a little bit wthout taking too |ong,
guess it would be worth showing it to us.

DR. DURRLEMAN: Good afternoon. | am
Sylvain Durrleman from Bi ostati stics.

What we have tried to do is to evaluate
what woul d be the strength of evidence of the ESSENCE
trial if we had used aspirin arminstead of heparin
plus aspirin. So several itens have been published
and we tried here to do so, and what we have used here
is an approach which was proposed by Dr. Tenple a few
years ago and, subsequently, published by Tom Fl em ng,
a promnent statistician in the context of the Al DS
clinical trial.

VWhat we have used here is the effect of

heparin plus aspirin as opposed to aspirin alone on
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t he doubl e endpoint of death and M, as published in
the literature in the nmeta analysis that Dr. Cohen
referred to earlier.

In that particular article, which is the
| argest body of evidence of the efficacy of heparin
with aspirin, the odds ratio which was obtained was
.67 with a confidence interval just exceeding 1. |
think it was 1.02, so suggests a trend efficacy of
heparin plus aspirin to reduce the incidence of death
and M by about 33 percent.

The next confidence interval you have here
relates to the odds ratio of enoxaparin plus aspirin
versus heparin plus aspirin such as derived fromthe
ESSENCE trial. So for the double endpoint of death
and M, we obtained 22 percent reduction in the
i nci dence of death and M with a p value of .08.

So the goal was then to try to identify
what woul d be the odds ratio of the conparison between
enoxaparin plus aspirin versus aspirin alone. It
turns out that in the netrics of odds ratio, really
the original odds ratio is a sinple product of the
odds ratio of the effect of heparin plus aspirin, then
multiplied by the effect -- the additional effect of
enoxaparin plus aspirin.

W can easily derive the confidence
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interval around those estinmates, and we will reach an
odds ratio of .58 with a confidence interval which is
from .36 to .92. So a sizeable reduction which is
estimated to be about 42 percent in the reduction of
death and M, if we had conpared enoxaparin plus
aspirin versus aspirin alone.

So this is a standard, reasonabl e approach
to try to factor in the published literature in
interpreting -- Subsequently, we also have | ooked at
di fferent abstracts which could hopefully corroborate
t hose fi ndings.

Particularly, in the active controlled
trials, one of the inplicit objectives is to determne
whet her the experinental drug is effective relative to
the placebo or, in our case, to aspirin alone. In
addition to that, another objective is to estimate the
magni tude of the effect of enoxaparin plus aspirin
relative to aspirin. That's just the effect of
heparin plus aspirin relative to aspirin.

It is very clear fromthose two inplicit
obj ectives that, to do so properly, we need to
explicitly use the prior informati on about the outcone
of trials which have conpared heparin plus aspirin to
heparin in the past. It leads very naturally to

different statistical nmethods which is based on
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Bayesi an concepts.

Next slide, please. So we adapted a
met hodol ogy whi ch was proposed by R chard Sinon at NC
in the context of cancer clinical trials recently,
using a sinple nodel for the positive control trial
analysis. Wat we tried to do here is to nodel the
odds with a very sinple |inear nobdel having three
paraneters and two indicator variables for the
treatment codes, and just an experinental role.

Next slide, please. The specification of
the indicator variables zero and one for treatnent
groups are such that --

CHAI RVAN MASSIE: | think you' re | osing us

her e.

DR. DURRLEMAN; OCh, I'msorry.

DR. MOYE: |'m having a great tinme over
her e.

CHAIl RMVAN MASSIE:  Are you having a good
time?

DR. MOYE: I"'m enjoying this, but it's
okay.

CHAI RMAN MASSI E: WIl you be able to
explain it to us?
DR. DURRLEMAN, | think just a point --

It's not too conplicated. W can go to the next
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sl i de.

CHAI RVAN MASSIE:  To give us the bottom
line, | guess, okay.

DR. DURRLEMAN:. | apol ogi ze for this.

What we have done vertically is to use the
prior information about the effect of heparin plus
aspirin versus aspirin, according to three possible
hypot heses. One would be taking the neta analysis
publi shed at face value; that is, assumng a -- or not
threshold -- So you have a relative risk of .67 with
a confidence interval of .44 to 1.02, and this gives
us about the distribution.

Now it's reasonable to assune that neta
anal ysis are -- So we have al so used nore skeptical --
with a risk prediction of only 20 percent or even 10
percent, assumng a very marginal effect of heparin
pl us aspirin.

So let's see the next slide. Next slide,
pl ease. So based on this nodel, we can easily derive
as a probability of sonme hypothesis of interest. Sone
of this hypothesis was the one which was asked to us
by the FDA: What woul d have been the strength of
evidence if we had to conpare ourselves to aspirin,
and this is particularly shown in this first colum

where you have for values prior hypothesis as to
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effect of heparin plus aspirin, the corresponding
probabilities.

In this row here you have the hypot hesis
concerning the nmeta analysis effect. Here we have a
nore skeptical view of the data, and here a very
skeptical view of the data with very limted effect of
heparin plus aspirin.

You can see that, in the first columm, the
probabilities of Lovenox plus aspirin, the -- of
aspirin in any case is very, very small

We can al so derive fromthose data as a
probability that Lovenox plus aspirin will be superior
to heparin plus aspirin, and you can see also that
what ever the hypothesized effect of heparin plus
aspirin, the probability is very high, in the range of
90- 95 percent.

The Comm ttee al so asked us to revi ew what
woul d be the probabilities that Lovenox plus aspirin
mai ntains at |east 50 percent of the effect of heparin
plus aspirin, and you can find those data in this
colum here, and you can see that in the nore
skeptical view, it wll be 93 percent up to 99
per cent .

Actually, the good news is that we can

really guaranty up to 90 percent confidence that 100
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percent of the effect of heparin would be -- and that

it's very likely also that we would exceed that.

Thank you.

CHAI RMAN MASSI E: Well, thank you very
much. I'mnot sure | expected such a torrent of data,
but | think that, in fact, we all know that in the

future we're going to be seeing nore and nore of these
active conparator trials, and we mght as well get
used to determ ning how to think about them

| guess we should ask -- When we tal ked
about skeptical, then next we'll ask our commttee
skeptic to tell us what he thinks of these anal yses.

DR MOE: | would say this. | think that
the type of Bayesian anal ysis you' ve seen here is very
di sci pl i ned. It is very -- provides a very clear
statenment of the possible additive effect that the
intervention drug that we are considering today my
have over aspirin.

| am very nuch concerned, though, on the
sensitivity of the results that we saw just a nonent
ago to the underlying efficacy data that conmes from
this trial. Nowlet me go on to say that the efficacy
data fromthis trial is critically dependent on the
ascertainment of vital status for patients. 1In fact,

that's true for any study. That's a truism
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if | could give the specifics here, there
are -- The p value that is provided for the primary
endpoint is a 0.019, and that was very easy for ne to
reproduce. However, there are 14 patients by ny
understanding -- and if I"'mwong, please tell me I'm
wong -- but by ny reading there were 14 patients who
had unknown vital status at the end of the trial.

Now in order to cone up wth that p val ue
of 0.019, we have to nake certain assunptions about
those patients wth unknown vital status. The
i nvestigators have nade sone assunptions, but they are
not the only assunptions.

An alternative assunption would be as
foll ows: O the 14 patients, eight of them were
random zed to Lovenox. If | assune that those eight
patients, in fact, are dead, the p value is no |onger
0.019. It is, by ny back of the envel ope conputation,
0. 049.

The threshold that the investigators have
identified for significance is 0.048. Now | amnot --
it is not ny intent to spark a debate about the third
deci mal place of a p value. M intentionis only to
point out the very sensitive nature of the efficacy
findings with regard to assunptions about vital

stat us.
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CHAI RVAN MASSI E: Vell, thank you. IS
that correct that those people -- their vital status
still remains unknown?

DR. RUSH: At the time that the

application was filed, there were sone patients | ost
to followup, which we have been able to trace
further. The assunption nmade in the anal ysis was that
none of the patients lost to followup had had
endpoi nt s.

What you see on this slide is that we were
able to contact 26 patients in the heparin group, 25
in the enoxaparin group, confirm that there was no
endpoint in 17 of those, confirnmed that -- 17 in each
group -- confirmed that others were alive, 9 and 8.
So that nost of the patients that were lost to foll ow
up in the information you' ve received have been found,
and we've confirnmed that they have no endpoints, and
we're left then with eight in the heparin group and 14
in the enoxaparin group that are truly lost to us as
of now.

DR MOYE: [|I'msorry. Can you -- Let ne
just ask you directly. At this point, how many
patients in the Lovenox group had unknown vital status
at day 147

DR. RUSH. At day 14? |[|'msorry.
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DR. MOYE: Wich is when the endpoint --
but the endpoint neasurenent is at day 14. Now, of
course, if they are alive at -- Wll, if they're alive
at day 30, then they're alive at day 14.

CHAI RVAN MASSI E: Let's go on with the
di scussion, and you can cone back if you have that
information. Marv, you want to |lead off?

DR. KONSTAM  Thanks, Barry. The first
guestion | have relates to the anti-thronbotic effect.
| guess it's reasonable to guess that the differences
that you see, both in terns of efficacy and in terns
of henorrhagic effects, could be nediated through a
greater anticoagulant effect in the enoxaparin group
versus the unfractionated heparin.

What can you tell us about that vis a vis
anti-Factor Xa effect or anything in the two treatnent
groups?

DR COHEN:. M response woul d basically be
areiteration of sone of the data you saw derived from
the TIM 11A study where --

DR. KONSTAM | nean in this study.

DR COHEN. Well, our substudies perforned
in Argentina and a substudy perforned in Canada on
Factor Xa or, | should say, Factor anti-Xa activity

parallels exactly the experience in the TIM 11A
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group. That is that in the Argentinean substudy and
in the Quebec substudy, the nedian trough val ues for
patients treated with Lovenox was about 0.5 and, as
you know, the nedian or nean peak values wth
unfractionated heparin are in the range of .3 to .6.

So that in the ESSENCE study, based on
substudy information derived from two different
continents, the effect on anti-Xa activity was quite
consistent with the nmedi an | evel pegged at about .5 at
t he trough.

DR. KONSTAM So you're construing that
the anti-Xa effect in the enoxaparin group is likely
to be nore effective than for unfractionated heparin?

DR. COHEN: Yes. There is nore anti-Xa
activity in the Lovenox group than in the
unfracti onated heparin group. Now --

DR KONSTAM | just wanted to point that
out. | nean -- so that it's likely that the effects
that we're seeing on both sides of the equation, the
effect and -- the benefit and the adverse effects,
al though not severe, are nediated by the nore
effective anticoagulation, if you wll.

DR. COHEN:  Yes.

DR. KONSTAM kay. I understand that

there was a difference in the two groups in the
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duration of treatnent as it turned, and particularly
the analysis that | saw reflected a cut point of
greater than or equal to three days of treatnent.
That turned out to be different between the two
gr oups.

Coul d you share that with us again, and
gi ve us your analysis of that?

DR. COHEN: What | could do is highlight
the fact that the treatnment duration, to some extent,
obvi ousl vy, IS af fected by treatnent ef fect.
Therefore, if a drug is less active, there are nore
likely to be primary endpoints and nore likely to be
earlier termnation of trial therapy.

So the first thing that | woul d suggest is
that we have to be concerned to make sure that we
don't tal k about a tautology, and that is focus on one
time duration of treatnent; because, frankly, there
were nmore events in the heparin group in the early
time period than there were in the Lovenox group, and
that, in and of itself, would termnate trial therapy.

So if one drug is nore efficacious than

anot her, de facto, that would trigger an inbal ance a

l[ittle bit in the duration. Keep in mnd that, there
were sonme patients that had subcutaneous drug

continued | onger than the unfractionated intravenous
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active or intravenous placebo drug, but those patients
were maintained in a blinded status. Hal f of them
recei ved subcu. placebo; half of themreceived subcu.
enoxaparin.

DR KONSTAM Wl |, maybe we coul d ask the
agency. | don't knowif Dr. Talarico wants to coment
on this. I know that you' ve focused in on this
guestion in your analyses, and |I just wonder if you
could coment on it; because | think your points are
-- There is a mldistribution in the nunber of
patients treated for nore than three days, and your
point is well taken that part of that is likely to be
related to endpoint differences; but part of it isn't.

As | understand it, based on your
analysis, Dr. Talarico, that the p value grows a
l[ittle bit, if you take that into account.

DR. TALARI CO I think that in the
different treatnment we al so have to take into account
t hat Lovenox woul d act for much | onger periods of tine
conpared to the discontinuation of heparin infusion.

In other words, if we -- After a dose of
subcu. Lovenox, the effect mght be continued for
three, six hours. Stopping an infusion of heparin,
the effect after an hour, an hour and a half. So this

will have to be taken into consideration anal yzing the
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treat nent.

DR KONSTAM Well, I"'mjust trying to get
at whether you feel that -- you know, maybe the
sponsor can conment, too -- whether this difference

that turned out, you know, is accounted for on the
basis of different nunbers of events, and that was the
cause of the withdrawal -- you know, of the relatively
shorter period of tine for which the heparin patients
were treated, and what do we do wth that; because
it's adifference in duration of treatnent, you know,
with the two. Mybe you'd |like to comment.

DR DURRLEMAN. It is difficult to answer
directly this question, because, you know, the
duration of treatnent is a post random zation
covariant. So it's difficult to address the analysis
on that. It would be inproper. However, what we have
done is to look at the reduction in events at 48
hour s.

So after only two days, you have already
a substantial reduction in the rate of events. So
this leads us to believe that -- W have al so | ooked
at sone subgroups in which the duration of treatnent
was the same for heparin and enoxaparin, and it was
pointed out in the review of the FDA, in USA the

treatnment duration was about the same for heparin and
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for enoxaparin, and in this particular country we
still found very strong effect of enoxaparin versus
hepari n.

So we believe that this reassures about
t hi s possi bl e inbal ance.

VWat we have done also, although the
analysis is not perfect, is we have |ooked at the
duration of the event rate by treatnment duration for
patients who did not have an event of treatnent. Even
in patients treated up to two days, there is still a
trend in favor of enoxaparin. Granted, it's not a
very clean analysis, but I think it's this type of
situation where we try to explain with sonme post hoc,
post random zation covari ate. It was the best we
coul d do.

DR.  KONSTAM kay. Let me ask this
guestion. One of the argunents favoring acceptability
of the single trial mght be that there is other
supportive stuff in the literature that nmkes us
believe the result, such as other unfractionated
heparins, particularly dalteparin in the first trial.

What can you tell us about the relative
anti-thronbotic profile of these two preparations?

DR. COHEN: Wth regard to dalteparin,

focusing sinply on the biological activity, you do
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have slightly di fferent Xa to I'la rati os.
Dalteparin's ratio is slightly nore in favor of anti-
Ila activity. Enoxaparin, the ratio is basically
three to one, favoring nore the factor anti-Xa
activity.

This actually is a little bit of
interesting issue, because in the FRIC study where
there was, nore or |ess, equi val ence between
dal teparin and unfracti onated heparin, neasurenent of
the anti-Xa activity revealed that their trough val ues
were on the order of roughly O.3. In the ESSENCE
study, as | nentioned to you earlier in response to
your earlier question, there was a hei ghtened anti - Xa
effect wwth enoxaparin relative to dalteparin.

In addition, enoxaparin has a |onger
duration of biological activity. |In some publications
in thronbosis and henostasis where conparisons are
made directly between one | ow nol ecul ar wei ght heparin
and the other low nolecular weight heparin, the
duration of TFPI, the anount of TFPI released, and
al so the duration of anti-Xa activity is longer with
enoxaparin relative to dal teparin.

The nost inportant row there -- you see
t he second row, the area under the curve for activity,

you see, is much higher with enoxaparin at 0.98
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relative to dalteparin which is 0.50 at, roughly
speaking, simlar anti-lla activity |evels.

So there is what appears to be a | onger
duration of anti-thronbotic activity and naybe even a
hei ghtened intensity of anti-thronbotic activity with
this particular enoxaparin |ow nolecular weight
heparin relative to dalteparin.

| will remnd you, however, that in the
first study there was quite a robust benefit of
dalteparin in concert with aspirin over aspirin al one.
So | think that, in general, you know, the |ow

nol ecul ar wei ght heparin and aspirin conbination is a

good one.

DR. KONSTAM Ckay. Just one | ast
comment, and then I'll turn the m crophone to soneone
el se.

The higher incidence of what are called
non-severe henorrhagic events -- you know, [|I'm
guessing, is -- Alot of themare related to caths,
you nentioned, and [|I'm guessing that that has

sonething to do with the fact that, when sonebody is
on unfractionated heparin, you often stop the heparin
for a couple of hours before the cath; whereas, you
can't do that with enoxaparin.

So that -- and this is part of the sane
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point that you're nmeaking about the duration of
anti coagul ant effect. Can you just comment on that,
and if we were to approve the drug, you know, what, if
anyt hing, should be said about that in the | abeling?
What ki nd of advice would you give the clinician about
this issue?

DR FROMVELL: W tried our best, actually,
to deal wth that issue in the ESSENCE trial, because,
obviously, it would be a concern for us. As you saw,
we had about a third of the patients get
revascul ari zed.

What we did 'S | ooked at t he
phar macoki netics of the drug. W had no actual, you
know, trial experience to recomend it, and suggested
that we try not to pull the sheath within the first
six to eight hours of the |ast subcutaneous injection,
hopi ng that that would reduce the najor bleed rates or
bl eed rates around the sheath site.

We have an ongoing trial in PTCA using
simlar sort of criteria, and we'll have actual
clinical data relating time course from |ast
subcut aneous dose to sheath pull that will help define
that better. As far as the ESSENCE trial, obviously,
we can't pull that data out of there.

DR KONSTAM  Ckay.
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CHAI RVAN MASSIE: W're going to just go
for another ten mnutes or so and then take a break.

| wonder, Cindy, you want to ask any
gquestions? Do you have any?

DR. GRINES: Wll, | think the data are
rather 1npressive, actual |y, considering that,
al though these are call ed unstabl e angi na patients, in
fact they are probably pretty stable, because the
i nvestigator had to say up front that they weren't
pl anning to take the patient to the cath lab. | would
t hi nk that nost high risk, unstable angina patients,
the operators would not be willing to do that.

| have several questions, one of which is
what is the recommended duration of therapy? Again,
there -- | guess | couldn't figure out that there was
any differences in the duration as neasured by the
nmedi an or the nean, but if you' re allow ng a range of
treat ment between 48 hours and ei ght days, what woul d
be recommended, and is there any anal ysis based on the
duration of therapy?

DR RUSH Wat you're hearing in terns of
the 48 hours to eight days is purely what was
recommended in the protocol, and we did get that kind
of a range in the protocol. Qoviously, there are

pl aces where revascularization is not available
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readily, and those patients coul d be continued | onger,
and the patients that went to revascularization
earlier went earlier.

So we think that what's been done in this
trial is pretty representative of practice under a | ot
of situations, and that's the recomendation that we
woul d make.

DR. CGRI NES: But you continue to see a
|ate benefit in patients who were treated out to eight
days? So the benefit doesn't -- It's not just an
i medi ate benefit. It's a sustained benefit, if we
choose to?

DR. RUSH: Well, | think the sustained
benefit of 30 days you achieve with a nmean duration of
2.6 days of therapy. So we don't -- Because not that
many patients went out to eight days, we can't coment
now on any benefit that you woul d have by conti nui ng
it |onger.

DR.  CGRI NES: Do you have any data on
rebound hypercoagul abl e states in the unfracti onated
heparin arnf

DR RUSH W were not able to denonstrate
rebound clinical events in this trial, which is
consistent with what we've heard, that you don't

usual Iy see clinical rebound in patients when they're
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on aspirin. At least that was true in the Theroux

st udy.

Aspirin blunted the clinical rebound after
stopping heparin, but | think the Holter study,
al t hough it's very small, gi ves I nteresting

information that there may be |ess rebound in the
enoxaparin group; but we could not see it in terns of
clinical event.

DR. GRINES: So you don't think the big
increase in events after the first 48 hours is due to
rebound in either group? There is a steady increase
in events, even after the heparin was off.

DR. COHEN: | think that the curves you
see in the Kaplan-Mier curves here are renarkably
simlar to the curves you saw, for exanple, in the
@QUSTO Il study where heparin was al so unfracti onat ed.
Heparin was the control group, and in neither study
was there any sudden rebound after termnating
hepari n.

Qur suspicionis that we're still treating
these patients wth anti-thronbotic agents, nanely,
aspirin, and a fair nunber of these patients are also
going on to revascularization. So that in our study
and in the GQUSTO Il study, we didn't really appreciate

any dramatic clinical rebound.
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| would just highlight again that the
Hol ter substudy with 160 patients is quite intriguing
in the sense that it does showthat there is a certain
number of patients that continue to experience ST
segnent changes, but that nunber is quite reduced in
the enoxaparin treated group relative to the
unfractionated treated group.

CHAI RMAN MASSI E: But in that regard,
t hough, conpared to the tinme during therapy -- | nean,
the rebound would show up -- Not conparing the two
groups, but what about the people who had heparin
wi t hdrawn, and you had Holters before and afterwards.

DR COHEN: If you renenber the nunbers in
the enoxaparin treated group, the ST segnent, the
i nci dence of those two segnment changes was roughly
like 17 to 18 percent during therapy, and that noved
to 22-23 percent, which isn't very dramatic. On the
heparin side, it was roughly |ike 40 percent, going up
to 50 percent or sonmething in that range.

| would just have you go back to the

curves that were depicted in The New Engl and Jour nal

article describing the GUSTO Il data where there was
no sudden junp in clinical events with rebound. I
suspect it relates to the fact that we're still

treating these patients, although not with heparin.
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DR CGRI NES: Yeah, but in thronbolytic
trials you're -- One of the major endpoints is death,
whereas in this trial the big endpoint is ischem a or
reinfarction, and the curves do tend to separate after
the therapy is stopped. It nekes ne wonder, even if
you don't see a discernible increase in events,
whet her that continued clinb in the heparin armis due
to a rebound effect.

| have a question about definitions.
Specifically, | was a little confused about the slides
that said that these were all protocol defined
endpoi nts, and yet the materials that were provided to
us indicated that the events conmttee had changed al
the definitions.

So which definitions were used in this
anal ysi s?

DR COHEN: We, actually -- VWhile ny
col | eagues get prepared to nmaybe show sone of the
charter data -- you want to do that?

CHAI RVAN MASSI E: Wiy don't you try to
expl ai n?

DR FROMVELL: There are sone slides, if we
need to show them but, basically, the protocol and
the protocol definitions were all conpleted well

before we had gotten together the clinical events
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commttee. So it was indeed when they sat down to
clarify and sort of nake the definitions a little nore
speci fi c.

The only definition that was altered that
was existing in the protocol already was the
definition after CABG that required two of three of
the criteria to have an M, where the clinical events
commttee felt that anyone of those three criteria
were quite adequate. That would be the enzyne
el evation greater than five tinmes above normal and
devel opnment of a new Q wave or devel opnent of new wal |
notion abnormality on imagi ng study.

DR CGRINES: Well, we have a whol e page of
definitions, and they were <changed for t he
reinfarction. Seens to be nuch nore --

DR. FROVELL: There wer e sonme
clarifications nmade. That was the only change in the
protocol defined definitions. O her clarifications
that were made that were inportant, obviously, was the
fact that the investigators did not have the
definition of what was an i ndex event, and what was an
endpoi nt to be analyzed. In other words, when was it
an entry M, and when was it an endpoint M?

The commttee did clarify that and used a

time point of 16 hours as cutoff. I ndex events
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occurred within zero to 16 hours of study enroll nent.
Endpoi nts occurred after 16 hours.

It wasn't made known to the sites. The
hope was to engender reporting of events, and then
allowng the conmttee to do away with the variability
of deciding the tine point.

They al so added the additional el enents of
reinfarction for patients entering the trial wth
recent M, since that's a difficult call due to the
al ready abnormal enzynes. That definition included
the reinfarction within 16 hours that relied on
clinical findings of severe chest pain and ischemc
EKG changes, and the chest pain and/or the EKG changes
needed to persist longer than 30 mnutes for that
di agnosis to occur; and then reinfarction after 16
hours relied on enzynes again.

It was a big nore conplex, but they were
designed to create cutoffs in a setting where there
were al ready preexisting enzyne el evations. So that,
obviously, was not in the protocol, and it's a
shortcom ng of the protocol

DR. GRI NES: Wll, | think it was in --
Well, at |east what was provided to us, there was
definitions based on enzyne el evati ons and 50 percent

over the last nadir, and | was curious why it was
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changed and how it affected the outcones.

DR RUSH: It wasn't really changed. It
was sonet hing that was not specified conpletely in the
protocol in terns of the definition, but | think what
you're referring tois the different referring angi na
definitions as well, that you see that whole |ist.

DR.  CGRI NES: Yes. Well, that's pretty
clear. |It's just that the enzyne definition seens --
Seens |like we're diagnosing nore Ms wth the events
commttee conpared to what the operators --

DR FROVELL: R ght. That, actually, was
a function of -- The commttee talked with a |ot of
consultants and quite heavily with both the TIM group
and the QGUSTO group, as they were also designing,
obviously, large trials and trying to define this very
difficult issue.

So the definitions that were actually
finally used were a sort of a condensation of those
definitions used by both those study groups.

DR. CGRI NES: And how did it affect the
outcone of the trial conparing what the investigators
reported versus what the events commttee?

DR FROMVELL: Actually, I have sone slides
to show you on that in a nonent.

CHAI RVAN MASSI E: When did the final
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deci sion as to how they were going to define these get
made during the course of the study? Was it before
t hey had any endpoints to classify?

DR FROVELL: Yes. Actually, the charter
took a while to be finalized. The endpoi nt
definitions were finalized before they adjudicated
events, and what they did, they sat down as a group on
t el ephone and revi ewed 15 events, roughly, together to
test out the definitions, but also to test out their
adj udi cation form which also went through a m nor
revision.

So they did work through the definitions
together, finalize thembefore they started | ooki ng at
events, then | ooked at events, testing it, and that's
basically how they cane to their final decision.

Can you put on carousel 4, slide 3,
pl ease?

This is referable to your question about
the difference between the endpoi nts adjudication and
the investigators' adjudication. Thank you for your
pati ence.

The top part of the slide here is the 14
day mark, and the bottompart is the 30 day mark, and
we' ve displayed here both the triple and double

endpoints. As you can see, for the triple endpoint
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the -- this is all investigator driven now. The
triple endpoint is nuch higher significant |evel for
the triple endpoint at 14 days, and a simlar sort of
significance for the triple endpoint at 30 days.

The doubl e endpoint, however, does not
show t he sanme reduction in death and M either at 14
days or 30 days.

Now | shoul d al so highlight that this sort
of finding wth the clinical events conmttee is not
necessarily new dinical events conmmttees are used,
as you know, pretty standardly in cardiovascul ar
trials, and the effect of the commttee disagreeing
with the investigator is not unconmmon.

DR GRINES: Well, it's not uncommon, but
has it been shown to nake a difference in predicting
nortality and hard endpoi nts?

DR FROMELL: The short answer is yes, and
the little bit longer answer is three slides, if | can
show them There are three studies where the clinica
events conmttee results are shown.

Ckay. The first study will be the recent
GUSTO Ilb trial which, as you know, was a 12,000
patient trial. 8,000 patients within this trial had
non- ST el evati on, which corresponds to unstabl e angi na

non- Q
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In the top part of the slide, you see the
site adjudication, the investigator adjudication. The
bottom part is the clinical events conmttee. Now
this is on the double endpoint, which is the primry
endpoint for GUSTO Il b.

As you can see, the site felt there was a
significant difference in the double endpoint at 30
days, where the clinical events commttee didn't quite
achi eve that .05 val ue.

In the next slide, for Inpact |1, which
was a trial of an anti-platelet inhibitor in patients
undergoing PTCA, you can see for the conposite
endpoint, the CRF, which is the clinical report form
of the investigator, found a significance difference
in the triple endpoint in one arm versus placebo,
where the clinical events commttee did not find a
significant difference.

The last slide assessing a discordance
between the <clinical events conmttee and the
investigators is in the EPIC trial, which is another
large trial of an anti-platelet agent, ReoPro, in
pati ents undergoi ng PTCA.

You can see at the top part the table
there for the primary endpoint. The investigators did

not find a significant difference from either
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treatment arm but the CEC did find a very highly
significant difference, at least in the ReoPro bol us
plus infusion against placebo, not only for the
primary endpoint, but this trend increasing the
significance was al so seen for the single endpoint of
nonfatal M and al so for enmergency room procedures.

So those are three recent trials that show
simlar sort of discordance and their effect on the
i nvestigator versus the CEC outcone.

CHAI RVAN MASSI E: Any ot her questions?

DR. GRI NES: Vell, | do think it's
interesting that the doctor can't tell the difference
bet ween any of these drugs.

CHAl RVAN VASSI E: Ckay. Wiy don't we take
a break, try to get back in ten m nutes.

(Wher eupon, the foregoing nmatter went off

the record at 3:28 p.m and went back on

the record at 3:45 p.m)

CHAI RVAN MASSI E: Udho, you want to go
ahead and ask questions?

DR THADANI : Yes. A couple of questions.
The FDA review said there was sone difference seen
bet ween the heparin and the enoxaparin regarding to
the left main disease, higher incidence in the heparin

group, and the other one was high incidence of
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ventricle arrhythm as. Has that been taken into
account or could it have confounded the effects on --

DR. CENEVOA S: Eric GCenevois from
Bi ostatistics RPR

W have identified three Dbaseline
characteristics which showed sone slight inbalance
bet ween treatnent groups at baseline. These were
prior ventricular arrhythma, three or nore risk
factors, and Qwave M at entry.

We have run Mantel - Haenszel tests on the
endpoint at day 14 to evaluate the inpact of this
i nbal ance on the final outconme, and it turned out that
the BreslowDay test for honobgeneity of the other
i ssues were all nonsignificant, and that the Mantel -
Haenszel p values of the treatnent effects were all
very close to the one that we obtained in the primry
analysis, confirmng that these inbal ances have no
i mpact on the treatnent effect in the study.

Next slide, please.

The sane anal yses were perfornmed on the
three characteristics which were neasured on study.
The reginmen of aspirin, which is the dose that was
prescribed, was usually corrected after the treatnent
had been initiated. The information regarding the

I eft main disease and the percentage of stenosis was
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al so neasured after treatnent had been initiated, and
of course, the discontinuation of treatnment within 48
hours wth the reason of hospital discharge.

One nore tinme, the Breslow Day p val ues
are nonsignificant, and the Mantel - Haenszel p val ues
confirmthe treatnent effect except for the left main
di sease with nore than 50 percent stenosis. It is to
be noted, however, that this analysis only refers to
less than half of the population, exactly 1582
patients with angi ography.

DR. THADANI : A couple of other issues:
One other issues comes up. As Professor Braunwal d
poi nted out, heparin was recommended for internediate
and high risk patients, and yet in this trial all
coners went in, because only about 40 or 50 percent of
t he patients had STT changes.

So a lot of lowrisk patients go in the
trial. Sois it really kosher to conpare the aspirin
data, which is Theroux's data with high risk groups,
their STT changes and their analysis for all data,
whi ch includes | ow and high risk? Have you | ooked at
the high risk separately fromthe lowrisk to see if
there is a difference or should we not treat the | ow
risk group with heparin or nothing at all? It's an

i mportant issue.
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DR, COHEN: ["l'l remnd you that the
basel ine characteristics revealed that close to 60
percent of the ESSENCE study group -- in fact, 57 and
58 percent -- 60 percent had ECG changes on adm ssion
which, if I'"'mnot mstaken, was very, very simlar to
Theroux's original paper in 1988.

So in that regard, | think that these
studi es can be | ooked at in sonmewhat of a conparable
[ight. In addition, the treatnent effect favoring
enoxaparin was very consistent along the majority of
the pre-specified subsets, including some |ow risk
subsets as well as high risk subsets.

There were only two pre-specified subsets
that were lowrisk in which the treatnent effect did
not favor enoxaparin over heparin.

I'"d like to add that in no subset was
unfractionated heparin better than enoxaparin.

DR THADANI: A lot of case has been made
about a subgroup in 100-odd patients on the anbul atory
nmoni t ori ng. Yet only 40 percent of the patients
showed some ST changes. | think it's hard to conpare,
because asked the question of rebound. Patients are
lying in bed in the first 48 hours. You do the Holter
nmonitoring, and the next forced drug treatnent,

t hey' re anmbul atory.
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So | don't know even if it represents a
bound, even if their incidence goes up, because they
are nore anbul ating. You get nore ischema. They got
triple -- you know, basal disease. So | think it
woul d be premature. So the question is rebound shoul d
be asked in terns of clinical rebound; and when you're
tal ki ng about Theroux's study, they were talking about
clinical rebound.

So | think that has to be taken in
cont ext . Just a comrent, because not necessarily
means a rebound, because in both linbs it's going up.
It's like doing the low |evel exercise in sone of

t hese patients.

One other concern always -- | think that
was a final endpoint with the reinfarction. | can't
remenber if there's -- Was there a patient that had

bypass surgery? It was not mandated by the protocol
to have enzynes done routinely. So it's always a
difficult situation. You have infarction on the
patient. You have the enzynes, and unless they got Q
waves, you could have mssed it, and even the echo is
not required in every patient or NVT. So it's always
-- you know, one wonders how many infarcts were really
m ssed.

PTC, | think, is a requirenent. Now
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everybody is doing enzynes for first 24 hours, but |I'm
not aware of anybody doing in CABG because nobody
wants to report their infarct rate anynore. So have
you got any comments or a feel, you know -- could you
have m ssed sone or sonething could have happened or
is it a bias in any study design?

CHAI RMAN MASSI E: Are you | ooking for
slides? It would be better if you could answer
questions without slides. | nean, this is a question
you probably don't really have a slide that can
answer .

DR FROMVELL: Yes, you're right. W don't
have, really.

This comment is an inportant conment,
obviously, and I don't know any better answer than to
say we just had such a small nunber of those kind of
events to really comment easily on that.

| agree that, if we had required those in
every single patient, that m ght have been a little

nore accurate, although again in a trial this size,

that generally hasn't logistically been done. |It's
sonmething to be considered, | guess, for future study.

DR. THADANI : And ny |ast question is
going to be: You arbitrarily divide infarcts, 16

hours as an arbitrary cut point. |"ve been on
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conm ttees. A mgjor problem even the pre-
adj udi cation commttee nenbers can't agree soneti nes.

Say, if a patient goes into trial at .2
hours post-adm ssion, his first enzynme is normal, and
there is no way of knowi ng that he was not already
having an infarct or it is a silent infarct, despite
the therapy. So wouldn't it be nore neani ngful not to
separate out the infarcts, take all infarcts into
account rather than worrying about reinfarction
separating those, you know, because you are doing a
post arbitrary division here.

How do you know a pati ent was not sl eeping
at night, and he infarcted, and his 16 hour value is
up, and you're calling it was on adm ssion rather than
happened during therapy? It's always a concern to ne,
when you're adjudicating. | think there's a problem

So treatnments like this, you are trying to
prevent an infarction, and you know, since you don't
have all the data points before the entry, it becones
very tricky, at least in ny assessnent. So | want

some comments from you

DR. COHEN: Well, wusing the 16 hour
guideline is not unique to this study. It was a
guideline that, | think, | also saw in sone of the

other large clinical trials in an attenpt to deal with
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the issue of early reinfarction.

The fact of the matter is that, even an
agent |ike troponin sonetines takes up to eight hours
to becone positive in a patient who at tinme zero is
having a clinical event. So there has to be sone way
of discerning which patient is comng in with an i ndex
event and which patient devel oped an event because of
failure of a trial therapy.

My perspective is that, as long as we're
applying the sane rules to both treatnent groups, you
know, we should be eliciting information that is
reflective of whether or not there's a difference
bet ween the treatnents.

So nunber one, the 16 hour rule is not
unique to our study and, nunber two, it's applied

fairly and in a blinded fashion to both treatnent

gr oups.

DR. THADANI : So what happens if you
excl ude -- Forget about 16 hours and just give total
infarcts, irrespective of that, and see how many

infarcts were in the two linbs, irrespective of hours.
DR COHEN: The nunber of -- | could tel

you that the absolute nunber of Ms occurring very,

very early, within 16 hours, is a very small nunber.

If you want, | think we do have that information
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exactly, but | could just tell vyou from ny
recollection that it's a very small nunber.

CHAl RVAN MASSI E:  John?

DR DMARCO Dr. Gines earlier nentioned
that she said that -- | think the quote was these nust
be pretty stabl e unstabl e angi na patients, because one
of t he excl usi ons was you coul dn't pl an
revascul ari zation wthin 48 hours. Do you have an
i dea of how many patients were actually excluded for
that reason? Is this really, truly a stable fraction
of all patients with unstable angina?

DR. COHEN: W do not have the log of
patients "screened" relative to, you know, actually
enrolled. That would have been a rel atively mammoth
task for this size trial. Wth regard to their degree
of severity or how dynam c a popul ation they are, the
only thing I can do is refer you to the baseline
characteristics, 60 percent ECG changes, 60 percent
prior aspirin users, 50 percent prior Ms, 20 percent
prior PTCAs, 20 percent prior CABGs.

DR. D MARCO That's old data. That
doesn't really tell us nuch about the acute situation
except for the EKG changes. You know, | realize it's
a problem but | was just curious.

Ddall of the centers have the ability to
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do interventions or surgery in that center or were
there sone which would not have had that; so that
m ght have bi ased what was happeni ng?

DR. FROVELL.: W had a wide variety of
centers, as you can imagine. So there were centers
t hat did not have a capability of doi ng
revascul ari zati ons or invasive procedures.

DR. Di MARCO kay. So there may have
been some subtle bias in terns of wllingness of
physicians to enroll then on that basis, because those
centers -- their patients would have had to be
transferred.

DR FROVELL: W actually had a nunber of
situations where we talked with the sites about having
a predefined transfer hospital and a treatnent period,
if they felt confortable, including the transport to
the other facility. So we had scenari os where they
had to stop drug and transfer, because the institution
had no coordinator, or they would continue drug on
transfer, because they also had a coordinator there.

Unfortunately, | don't know the exact
nunbers of those situations.

DR. Di MARCO My |ast question was: A
fair nunber of patients  went on to have

revascul ari zation anyway. W heard a little bit about



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

251

extra bl eeding around sheaths. Wre there any ot her
conplications that could be seen in people who had
either CABG or PTCA after the procedure, death,
infarcts, other conplications of the procedure?

DR. FROVELL: Actually, we don't have a
conpr ehensi ve answer, but we do have one slide that
shows the M rates post revascul ari zation, post CABG

Coul d you cue carousel 3, slide 747

So this IS t he M rate post -
revascul arization in the heparin versus enoxaparin
arm You see overall, the rate is 30 in the heparin
group for a 1.9 percent rate, and 22 in the enoxaparin
group, for a 1.4 percent rate.

| f you divide that to PTCA and CABG, you
can see for PTCAit's equal, .5; and for post-CABG
it's 1.4 percent in the heparin group and .9 in the
enoxaparin group.

DR. D MARCO Thank you.

CHAl RVAN VASSI E: G ndy, you said that you
had one nore question?

DR. GRINES: Oh, yes. | just wanted to
coment on sone of the other issues that were brought
up, and one is, although | called this a low risk
group, really it's not ultra low risk; because, in

fact, every one of these patients that were enrolled
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woul d have net criteria for receiving heparin, based
on the unstabl e angi na guidelines which say, if you
have ECG changes or known coronary disease, you're
supposed to receive heparin.

A second thing is that | think | ooking for
Q waves post-CABG is pretty standard, and it has not
been routine in any institution to draw enzynes. So
| don't have a problemw th |ack of enzynes in that
popul ation at all.

CHAI RVAN MASSI E: Ckay, M ke?

DR WEBER I|I'msorry to sort of backtrack
to the beginning of the presentation, but one of the
things that's pivotal in trying to get approval based
on a single study is that there has to be a very
credi bl e hypothesis. | wonder if you could one nore
time tal k about, w thout necessarily going back to a
slide, remnd ne again of that part of the hypothesis
that would have predicted the superiority of this
newer conpound conpared wth the nonfractionated
hepari n.

DR RUSH Well, we, obviously, don't know
whi ch of the possible reasons are the nost inportant
reason, and what | gave you was several that we think
are likely to be contributors.

The first is that there is very little



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

253
patient-to-patient variability wth enoxaparin,
because you don't have binding to plasma proteins. So
that the effect is very, very predictable, and that's
an advant age  over heparin when it's gi ven
i ntravenously.

Secondly, the level of anti-Xa activity --
and apparently -- | think we believe that that's a
very inportant effect in arterial thronboses, and the
absolute level of anti-Xa activity you obtain wth
enoxaparin i s higher.

Then al so this very inportant el enment of
the platelet factor I X and the ability to inactivate
heparin but not enoxaparin, | think, could play a very
inmportant role in arterial thronboses.

DR.  \VEBER So these are sort of
phar macol ogi cal or theoretical reasons, but was there
any clinical evidence or even aninmal data that would
make you believe that there would be a clinical
advant age?

DR. PERRONE: |'m Mark Perrone. [I'min
preclinical drug discovery in Collegefeld.

There are nunerous data in the literature
and i n-house that have been generated and will soon be
publ i shed that denonstrate that Lovenox inhibits

snmooth nuscle proliferation. It has an anti-
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inflammatory effect, and going back to the anti-Xa
effect, by pacifying thronbin and keeping thronbin,
you will prevent the thronbin nediated events and
snoot h nuscle proliferation also.

DR GRINES: Any clinical studies, though,
i ke the DBT study showing it's superior to heparin?
| think that's what maybe he was asking, clinical
di fferences.

DR. WEBER: Because when you are using a
hypot hesi s, the hypothesis in a sense has to have a
power equivalent to having done a study, even though
you haven't done precisely that study. | guess we
need that reassurance.

DR. RUSH. Yes. The first DBT treatnent
study, the one that | nentioned in ny talk, | ooked at
thronbus size in the heparin treated group and the
enoxaparin treated group. According to the Marter
score, there was a significant decrease in the
thronbin -- the size of the thrombus on venography.
That's a pretreatnent/post treatnent test.

W' ve subsequently done two studies in DBT
treatment. There's a trend toward superiority in the
| argest of these, but it was a 900 patient study. It
was not | arge enough to denonstrate superiority of the

1 ng/ kg twice daily dose over unfractionated heparin.
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The conclusion of that trial, which has
been filed wth FDA, is that the two reginens are
equi val ent, but nunerically there's a superiority of
enoxaparin in the twice daily treatnent group.

CHAI RVAN MASSI E: Marvin has a burning --

DR KONSTAM No, | just want to follow up
on this line that Mchael is opening, and |let ne just
preface this by saying that this | eading question that
| "' m about to ask doesn't influence approvability, in
my mnd, but it's a question for you.

I s there anything that convinces you that
it is not correct that you could have achieved the
same added benefit and added adverse effect wth
hi gher nonfractionated heparin doses, driving the PTT
to a higher level? |Is there anything inconsistent
with that likelihood?

DR COHEN. Well, | think that hypothesis
was tested in TIM 9A and in GUSTO IIA that just
sinply driving up the APTT and getting nore
anticoagul ation with standard unfractionated heparin
was dangerous, and in fact both of those trials were
term nated abruptly, and the dose reconfigured to a
| ower dose.

DR KONSTAM So what you're suggesting is

that, with enoxaparin, there is sonehow a shift in the
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differenti al anticoagulant effect in favor of

beneficial effects and away from adverse bleeding

effects?

DR. COHEN: Correct, and the fulcrumfor
that may be anti-Xa activity relative to anti-lla
activity.

DR. KONSTAM |'m not convi nced.

CHAI RVAN MASSI E:  Yes, Dr. Talarico?

DR TALARICO if we just consider heparin
-- unfractionated heparin and |ow nol ecul ar wei ght
heparin for their anti-thronbotic effect, irrespective
of this being coronary thronbosis, there is now enough
evidence -- there is innunerable evidence that |ow
nmol ecul ar wei ght heparin has proven to be as good as
unfractionated heparin, if not better, for sone
i ndication. For exanple, for thronbi prophylaxis it
seens to be better than --

So in that -- theoretically, there is
enough experience to justify the assunption that this
swi tch m ght have been worthwhile doing.

CHAI RMAN MASSI E: Let nme just ask two
questions. | nmean, one is -- |I'mthinking back to the
gui dance and, of course, the guidance is a snorgasbord
of things to think about, and it's not a guideline for

commttees to act upon. | think that's inportant to
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-- At least, that's the way | read it. That's why
it's called guidance and not guideli ne.

In any case, the two things that | wanted

to know is: If we're thinking about trials within
trials, | guess the closest | can think of inthis is
that there's two different diseases. | accept that

all of us think they're the sane disease, really, non-
Q wave M and unstabl e angi na.

If you look at those two results
separately using your triple endpoint, do you achi eve
statistical significance for each of then? | know
that there's not a difference if you | ook at point
estimates, but is there a significant effect for
either or both of those endpoints independent of the
conbi ned?

DR DURRLEMAN: No. G ven the sanple size
we get, we do not reach statistical significance
al t hough the sane trends hel ps that.

CHAI RVAN MASSI E: | nmean, that is ny
interpretation of when you have two clinical trials in
the one, it's not that you have a heterogeneous
popul ation that is not different within itself, but
rather you have conbined a couple of things; for
i nstance, a study in which you | ooked at stroke and

heart attack and, you know, people going in and then
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saw sonething different, and I know that is not one of
the ones you enphasized as well, and you had a
pl us/ m nus, | think.

The ot her question was stinulated fromthe
comment that you said you shifted partway through at
the FDA' s suggestion to formul ati ng a hypot hesi s that
heparin -- this was superior to heparin from an
original equivalence. | guess one of the questions I
woul d have is that this was designed as an equi val ence
trial fromthe begi nning.

Knowing the way the FDA thinks about
equi val ence trials, why didn't you use a harder
clinical endpoint as your primary endpoint? Wen you
go to superior, | can see what you did, but if you go
to equival ence, why didn't you design a trial to | ook
at death in nyocardial infarction?

DR. DURRLEMAN: Wwell, first of all, we
considered that the treatnment endpoint was a clinica
and neani ngful endpoint, and a robust endpoint. Now
if we were to design a clinical trials based on, say,
death and M al one, then the sanple size woul d be not
this sanple size, but nuch bigger.

CHAI RVAN MASSIE:  So you jut didn't want
to do a larger trial?

DR DURRLEMAN: | think we were confi dent
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al so, given the data on enoxaparin, that we woul d be
superior to heparin.

CHAl RVAN MASSI E: Okay. Wll, as we get
toward the end of this, a mmjor discussion wll be
what is a clinically significant --

DR MOYE: Barry, can | follow up on that?

CHAl RVAN MASSI E:  Ckay.

DR MOYE: Thank you. Because | think one
of the issues that this coomttee nust address is the
suitability of a single trial, a sole trial, for
provability. | think at sone point we have to focus
our attention on the endpoint.

Now i f | understood what | just heard, it

is sonmething that has becone clinical trial lore in

that, because of the small, sonetines vanishingly
smal |, event rates, we cannot have trials that | ook at
total nortality. | mean, that's kind of the sense,

because it just costs too nuch. They're too |arge,
| ogistically inpossible and so on. However, we have
to ask ourselves what price we pay for having a
conposi te endpoi nt.

The inportant difference for ne is that a
conposite endpoint in the anal ysis makes an assunption
of analytic equival ence. That is to say, in the

analysis, if | understood what | have read from your
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work, a patient who has a recurrent M counts the sane
as a patient who dies. Yet we know in clinical
practice that's not the case.

W also knowin this triple endpoint it's
somewhat worse, isn't it, because we're assumng a
patient who has angina analytically is the sane as a
pati ent who dies. So we have a little bit of a
di sassociation from the assunptions in the analysis
di sassociated fromthe clinical reality.

What happens is that it nmakes the endpoi nt
difficult to interpret. Here we have an endpoint
which is a triple endpoint, but fromny point of view,
really seens to be propelled not -- the efficacy seens
to be propelled not by death and not by M, but by
unst abl e angi na.

CHAI RMAN MASSI E: Vell, | think that's
sone of the crux of what we need to tal k about, and |

think that's the crux of when you have gui dance, and

we have to fill in for this product, and others have
to fill in for all other products what that gui dance
tells wus. Wen it says clinically significant

endpoi nt, what is the clinically significant endpoint,
but we'll get to that.
DR MOYE: | guess | just wonder -- For a

sole -- to consider a single trial, can we have high
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confidence in an endpoint that makes this kind of
anal ytic equi val ence which really doesn't stand up in
the clinical arena? | nean, that's the question |I'm
trying to address.

CHAI RMAN  MASSI E: I think we'll be
di scussing that, actually. JoAnn?

DR LI NDENFELD: Mbst of ny questions have
been answered. | just have one about the endpoint of
recurrent angina. Can you tell nme how many of those
patients wth recurrent angina actually had EKG
changes, and how many of those were defined by
rehospitalization or by revascul ari zati on; because |
think the prognosis my or may not be sonewhat
different in those?

CHAI RMVAN MASSI E: I'm not sure -- |
interpret her question as saying, when they have the
chest pain, are there ECG changes? | don't know if
you have that information

DR. LI NDENFELD; I think that probably
addresses it. | think, if that's triple endpoint, but
it's angina with EKG changes, then that subset woul d
probably be those.

As we tal k about the endpoint, | wonder
because, for instance, | think in the Delthauser

reinfarction trial the patients who had recurrent
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angi na wi t hout EKG changes had the sane prognosis as
those who didn't have recurrent angina at all. So it
woul d appear to be a |ower group -- |ower risk group.

CHAIRVAN MASSIE: In the neantine, did you
have anot her question while they search for that one?

DR. LI NDENFELD: No. That was ny one
that's left.

CHAI RVAN MASSI E:  Are you ready?

DR. RUSH: | don't think we have a slide
that breaks down the diagnhosis based on EKG
rehospitalization or revasc. We have the endpoint
| ooked at all three of those ways.

CHAl RMVAN MASSI E:  Dan?

DR. RODEN: I have kind of philosophy
guestions, which we'll talk about anmong ourselves in
a second, but there was one sort of thought that | had
about the clinical use of this drug, and nmaybe this is
sort of an inponderable.

It seens to nme that one of the advant ages
of heparin is that, when a patient who's been in the
hospi t al for 18 hours requires an energency
intervention, the heparin can be turned off and the
intervention perfornmed, and it seens to ne the
downsi de of this conmpound may be that that m ght be a

nore risky proposition.
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So ny question is how many patients
required -- during the tine they were receiving the
new drug, how many patients required intervention
conpared to how many patients required intervention in
the heparin arm and what were the bleeding
conplications?

Peopl e are sort of noddi ng.

DR THADANI : Dan, just one comment. For
intervention for PTC, | just want to say we don't turn
the heparin off. W actually continue it. So --

DR RODEN:.  You turn it off for second and
then turn it back on?

DR GRINES: W never turn it off.

CHAI RVAN MASSI E: Peopl e have gotten so
good, they don't have to.

DR RODEN. |'mhearing a couple of hours
down here. Every place is different. Vel |, just
hunor and do you have those data in ternms of bl eeding
conplications with interventions early -- | nmean when
patients were on therapy within two days?

DR COHEN: Wiat | can tell you is that we
didis we altered the approach to renovi ng the sheat h.
From a practical point of view, none of us are
i nhi bited who do interventional cath in initiating the

procedure and in doing the procedure when the patient
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is anticoagul ated, and our standard nowis to continue
aspirin, continue intravenous  heparin, do the
pr ocedure.

The only inpact of the antithronbotic
therapy is on the timng of when you renove the
sheath. What we provided to the investigators was a
rough outline that, if +the Ilast dose of the
subcut aneous trial drug was, you know, wthin four
hours, we would ask themto wait an additional four
hours to renoving the sheath.

If it was beyond four hours, then they
could wait a shorter tine period before renoving the
sheat h, because the peak activity of the | ow nol ecul ar
wei ght heparin begins to dissipate after eight hours.

So it had -- W had an algorithmto foll ow
with regard to sheath withdrawal. The actual nunber
of sheath related conplications: There was no
difference in the major henorrhages between the two
groups with regard to bleeding around the sheaths,
only a slight increase in the m nor bleeds.

DR. LI NDENFELD: But there were fewer
interventions in the enoxaparin group. So that would
be even slightly nore than the slightly nore. There
were fewer total interventions -- am|l correct? -- in

t he enoxaparin group; so the slightly nore is slightly
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nore and slightly nore.

CHAI RVAN MASSIE:  Well, naybe we shoul d
nove on to the philosophy and the voting.

DR KONSTAM Before we -- There's a point
of clarification, I think, we could use. The question
has been brought up about these m ssing patients, and
Dr. Moye brought this up earlier. Could you clarify
t hi s agai n?

| guess the predefined endpoint is 14
days. So how many patients are mssing from that
primary endpoint, and what are we going to do about
that -- at 14 days?

DR.  RUSH: W -- The only way we have
today to answer the question is that, of the patients
that were m ssing by 30 days, we found two-thirds of
them and none of them had had an endpoint. So if we
make the sane assunption that two-thirds of the
patients at 14 days were found, none of those had an
endpoint, that nmeans that -- what? -- there's a
remaining -- There were 14 patients lost to foll ow up
at 14 days. Right?

DR.  KONSTAM Total, in both groups
conbi ned or just the enoxaparin group?

DR. MOYE: Fourteen total, six in the

heparin group and eight in the Lovenox group.
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DR RUSH Rght. So 14 total. W found
two-thirds of the patients |lost to foll ow up, and none
of the patients we -- None of those patients had
endpoi nt s. So if we assunme that we found the two-
thirds of those 14, that neans that only maxi num of
five are lost to followup at 14 days.

DR. DURRLEMAN: It would be two in the
enoxaparin group, two in the heparin group, according
to our best estimates of the data.

DR KONSTAM kay. | just would like to
state, I -- You know, we're going to have to go on on
the basis of the information that we have, but I'd
urge that this be clarified and that the FDA have a
chance to review this and every attenpt to be nade to
say what was the status of all patients at 14 days,
and ask the FDA to clarify how nuch that changes
t hi ngs, and refl ect back on our advice.

CHAI RVAN MASSI E: Ckay. Vell, again |
don't think there's any point in reading this entire
preanble before we get to the questions, but wth
regard to the guidance, | do want to read the section
that we didn't see on the screen during the
present ati on.

It says -- It talks about reliance on a

single study will generally be limted to situations
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in which a trial has denonstrated a clinically
meani ngf ul ef fect on nortality, irreversible
norbidity, or prevention of a disease with potentially
serious outcone, such that confirmation of the result
in the second trial would be ethically difficult or
I npossi bl e.

Then it goes on to highlight some of the
characteristics which we've seen presented to us about
an excellent nulti-center study with a powerful --
statistically powerful finding, nmultiple studies in a
si ngl e study.

| think that's the inportant background.
As | nentioned earlier, and I think we're all going to
see in the future, these types of trials where
equi valence is the only way to get at it are going to
be comng nore frequently, and | know Lemis not going
to be happy, but conposite endpoints are not going to
go away either

Perhaps we're going to be -- This is the
one of the first tinmes this commttee has had to try
to judge how powerful a conposite endpoint really is
or whether some conponents are nore powerful than
others, and perhaps our deliberations wll be
instructive to others sonme other tine.

So let's start with the questions.
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Was the ESSENCE trial an adequate and wel |
controlled clinical trial that showed a significant
clinical benefit of enoxaparin and -- added to
aspirin, conpared to heparin added to aspirin in the
prevention of ischemc events associated with unstable
angi na and no- Q@ wave M ?

To paraphrase that, the question is: |Is
this a positive trial?

DR. KONSTAM Yes, | would say it is a
positive trial, and 1'd just like to stress the fact
that, although we may have sone concerns about the
i mportance of the particular primry endpoint chosen,
you know, | think we have to really give credit to the
result of the trial in ternms of it strongly neeting
its predefined primary endpoint in a manner that, to
ny satisfaction, was established at the begi nning of
the trial

| think that, okay, now we have to go back
and say how inportant is that primary endpoint, but to
me, | think this is a clearly positive trial.

CHAI RVAN MASSI E: Any ot her di scussion and
coments? Again, this is a trial not as an approval.
This is judging the single trial on its nmerits.

DR. RODEN: Maybe | still want to know

what the question neans, because if the question is
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does it denonstrate to our satisfaction, meani ng using
usual criteria for approvability, that it is better
than heparin and aspirin, mnmy answer would be no;
because the -- no, not because it's not two trials,
because the --

CHAI RVAN MASSIE: At least as | interpret
this --

DR RODEN As it's witten, is it -- you
know, the answer is yes.

CHAl RVAN MASSI E:  Ckay.

DR RODEN:. But --

CHAIRVAN MASSIE: | think that's the way

this was neant to be witten.

DR. RODEN: -- this is the philosophy
part.

CHAI RMAN MASSIE:  No. This is not about
approval. This is about --

DR RODEN. Well, you know, you've changed
one or two patients around, and you change a little
endpoi nt around, and you |lose all the significance.
So in fact, that's why we would ordinarily ask for two
trials, and that's why we're going to have this
di scussi on.

CHAI RVAN MASSI E: Al right. Vell, we

shoul d probably vote on that.
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DR. THADAN : Barry, just one comment.
One of the difficulties also in the endpoints is the
di fferent t hr eshol ds of i nvesti gat or for
revascul ari zati on. | know ny coll eagues wll send
patients in post-attack of chest pain after they're on
heparin. | sit on for hours, days. Being trained in
Canada and Engl and, so ny threshold is much higher.
So | think that's always a difficulty in angiopl asty
rate when |I' mdepending on the CCUs down to six, where
it's at 36 in other nonths.

So one of the things you could also ask is
what happens just for rehospitalization for unstable
angi na. I know you never showed that separate. It
was al ways rehospitalization pl us need for
revascul ari zati on.

Rehospitalization, | think, is patient
driven. The patient has to have severe chest pain.
He has to go to ER  Soneone sees him |Is there a
difference if we just |ook at rehospitalization? |
think that mght be relevant, at least to the
di scussi on.

CHAI RVAN MASSI E: Do you understand the
guestion? It should be easy. You have death and
infarction, and you have death and infarction and

unstabl e angina requiring hospitalization. Al you
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have to do is subtract.

DR. THADANI: But it was never shown on
any of the slides.

CHAI RVAN MASSI E:  But there is no doubt,
and | guess one of the strengths of a large, nulti-
center trial is they're going to capture physicians
li ke you and physicians |ike C ndy, and presumably
that's why single trials are being at |east considered
as representing | arger groups' practice.

DR. THADANI : Yeah, | agree, because --

CHAl RVAN MASSIE:  -- is whether different
practice patterns could differentially affect the
outcone of this trial

DR THADANI : That's the advantage of huge
trials with a ot of different investigators, but I
just want to know. It would be nice to know the trend
isin the right direction, even for that.

DR RODEN. Wiile they' re | ooking, Barry,
can | ask whether the proposed indication -- whether
the proposed labeling will say that the drug is
superior to heparin or at |east as good as heparin?

CHAI RMAN MASSI E: If it were to be
approved? Maybe we should discuss that after.

DR. RODEN: Maybe that's what ny concern
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CHAl RMAN MASSIE:  Well, Dr. Talarico, do
you have any thoughts on that, if it were to be
approved?

DR. TALARICO No. That's what 1'd |ike
to determ ne.

CHAI RVAN MASSI E: You would like us to
answer that question?

DR. TALARICO Yes, that's right.

CHAI RVAN MASSI E: Ckay, but we're not
going to ask that question yet.

DR. TALARICO If it is approved, how it
shoul d be | abel ed.

CHAI RVAN MASSI E:  Ckay. Any answer to --

DR. KONSTAM Can | comment on that? |
mean, we're junping the gun maybe in terns of the
discussion a little bit, but nmaybe it needs to be said
that | think that there would be a substantial
difficulty in approving this drug as equivalent to
heparin when heparin -- unfractionated heparin, when
heparin is not an approved drug for this use.

CHAI RMAN MASSI E: No, | think that --
Well, there are two possibilities, as | see it. One
is you approve it for the condition, and the other is
that you could say it's better than heparin and

approved for the condition.
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DR. RODEN: R ght. GCkay, but I don't --

CHAI RVAN MASSI E: You can't say it's
equi valent to sonething that's not approved.

DR. RODEN. R ght, but then -- Ckay.

CHAI RVAN MASSIE: So the only -- If it's
approved, it's got to be approved because it works in
t hese patients.

DR. RODEN; | think the challenge for us
is to define whether or not we can tell that it's
different fromplacebo. That's really going to be the
challenge. W can't approve it, | don't think, unless
soneone in the audi ence wants to correct us -- | don't
t hi nk we can approve this drug because it's equival ent
to heparin. | think we have to figure out fromthe
data whether it's different from placebo or not.

DR TALARICO Heparin is not approved for
unstabl e angina. Aspirin is, not heparin.

CHAI RVAN MASSIE: Right. Any answer to
t he nunber of patients rehospitalized for recurrent
angi na?

DR. RUSH: Overal |, t he nunber
rehospitalized for recurrent angina was |low, and it
was equivalent in the two groups, 3.1 percent for
heparin, 3.4 for enoxaparin for rehospitalization

only, but that's cutting it into EKG changes,
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revascul ari zation deci sion prompting
revascul ari zati on.

The other two categories accounted for a
greater proportion of the patients counted for
recurrent angina.

CHAI RVAN MASSIE: Ckay. |1'd like to --

DR. THADANI: Did you analyze that where
there's no difference wthin treatnent or the
difference still hol ds?

DR. RUSH. You nean --

DR. THADANI : I's t hat M and
rehospitalization? | knowit's not pre-specified.
DR. RUSH: Yeah, but that would be

counting only a very small portion of the recurrent
angina definition. | think that that would | eave out
a significant nunber of recurrent angina events that
were inportant.

CHAI RVAN MASSI E: | don't -- Well, why
don't we vote on the first question and get down to
the nore difficult questions, it sounds |like. Do you
want to start on whether this is an adequate and --
Oh, you can't vote?

DR THADANI: | can't vote.

CHAl RMAN MASSI E:  Ckay. \Wether this is

an adequate and well controlled trial showng a
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significant clinical benefit of enoxaparin.

DR. DOMARCO | vote yes.

DR GRINES: Yes.

DR. WEBER:  Yes.

CHAI RMAN MASSI E: Yes.

DR KONSTAM  Yes.

DR. LI NDENFELD: Yes.

DR. RCDEN:  Yes.

DR. MOYE: Yes.

CHAl RVAN  MASSI E: kay. Are there
specific characteristics of the ESSENCE trial that
would make this single study one that provided
persuasi ve and adequate support for the proposed
i ndi cation? Possi ble characteristics include
enoxaparin was superior to heparin, not only for the
primary conbined endpoint but for the separate
recurrent M and angi na conponents of that endpoint.

DR RODEN.  You know, I'd like to address
the issue in toto.

CHAI RVAN MASSI E:  Actually, let nme step
back. | forgot to interject a question that | think
we really need to consider before we do this, which is
basically: There are a lot of conmponents here, and
there are a | ot of conbinations here, and | think it

woul d be good for us as we continue this discussion to
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get a sense for which of these we think are clinically
inportant, irreversible norbidity or prevention of a
di sease with potentially serious outcone endpoints.

So I've nade a list of six. The first is
death, and | guess we probably don't need to vote on
t hat .

DR. RODEN. What are you asking?

CHAI RMAN MASSI E: If this trial showed
these things or if other trials showed these things,
shoul d they be considered -- other things being equal,
adequate for approval based on a single trial? In
ot her words, we decided we have a good trial.

If this good trial and sonething as good
or better in the future showed these types of
endpoi nts, would they be adequate to be approved based
on a single trial, because this is what we're going to
face in the future. Then we can use those types of
standards to ook at this trial.

| would say the first oneis if nortality
al one had been found in this trial, even though they
started with a conposite endpoint, would we consider
that clinically inportant, meaningful, and sufficient
for approval ?

DR KONSTAM  Well, | just want to clarify

what ' s behi nd what you're asking, because you know, we
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can -- | mean, | think this is a good exercise, but I
wonder whet her you're asking -- you're setting this up
as the only possible criterion by which to accept a
single trial.

CHAI RVMAN MASSIE: No, no. There are al
these other <criteria, too, but in terns of a
clinically inportant endpoint, which was one of the
things that started off, and then sone of the things
you could look at, | think it's inportant. e
probably won't agree on this, but at |east we can
di scuss it.

| assunme we all agree that a nortality
trial --

DR. KONSTAM You nean clinically
i mportant, irreversible endpoint?

CHAl RVAN MASSI E: R ght.

DR. KONSTAM  That makes doing a second
trial unethical?

CHAI RVAN MASSI E: Ri ght, and woul d that
actually be convincing in a single trial, even if it
were not -- had not been the primary endpoint.

DR. KONSTAM Well, | have a problem
There are two different issues. kay? One is the
degree to which you' re convinced, and the other is the

degree to which it would be unethical to do another
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trial. | think there are two separate questions.

CHAI RVAN MASSI E: Well, let's focus on
convi nced now.

DR KONSTAM  Ckay, but you don't have to
have an irreversi ble endpoint to be convinced.

CHAI RMAN MASSI E: That it's clinically
i nportant?

DR. KONSTAM  Yeah.

CHAI RVAN MASSI E: CGkay, you may not have
to. Some people may feel you do, but let's tal k about
it. GCkay? But anyway, | don't think we need to talk
about death. W've all said a nortality trial is good
enough, and the agency has always acted on the
proposition that a well done nortality trial would be
sufficient as a single trial for approval.

DR. RODEN:. Suppose in this trial there
had been a slight reduction in nortality but an
increase in recurrent angina and an increase in
nyocardi al infarction. So that the conposite endpoint
cane out a wash, because sone of the endpoints went up
and sone went down, and the one that went down was
nortality, but the ones that went up were the others.

DR. MOYE: | guess the best response |
could give to that, that it's up to the individual

| mean, how much | ess of an endpoint is recurrent M
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t han death? How nmuch less is unstable angina than M ?

You know, | don't have the answer. I
can't tell you seven-eighths, three-quarters, one-
half. | don't think anybody -- | don't think anybody
knows, but | think everybody believes that M is not
equi valent to death. That's kind of a conundrumwe're
in.

CHAI RVAN MASSI E: Wwell, Mirv has sone
further conmments on this.

DR. KONSTAM  Well, no. | just -- There
are different ways to go here, Barry, and | think that
one possibility is to really set up sone rigorous
exercises for the panel, and I would respect that, if
you want to do that. Qherwi se, maybe |I could have an
opportunity just to summarize sort of ny feeling about
the approvability and then go on to the other people.

CHAIRVAN MASSIE: At this point in time or
when we get to that point, we'll discuss it?

DR KONSTAM  Well, | woul d suggest this.
If you'd like to set up an exercise, a rigorous
exercise, such as the one that you suggested about
aski ng which endpoints do we consi der reversible and,
t herefore, approvable in and of thenselves, let's go
t hrough that exercise and stick to it.

CHAI RMAN MASSIE: Al right.
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DR KONSTAM O herw se, | have sone -- If
we want to just open it to general comments, let ne
begin wwth the general coments.

CHAI RVAN MASSI E: Wll, we can do this
either way. | think let's stick with this, and let's
not get into the enoxaparin question yet. W've heard
a coupl e of coments.

It's difficult, because if we get into
t hese enoxaparin questions, we sort of |ose track of
what's clinically inportant, and | think that it's
inportant to know what people feel is clinically
i nportant first.

DR KONSTAM Wl l, maybe | can conment on
t he general point. You know, | think that there are
two different issues, and that's what | wanted to cone
back to.

| think that, to nme, | think the
approvability of a drug reflects the definitive, in
your mnd, identification that the drug does sonet hi ng
beneficial to the patient. You're fairly sure about
that, and that it's different from pl acebo.

| think, to me, that is an approval drug,
and | think all of these guidelines then are set up
sort of as a framework whereby we can reach that.

Now there is sort of a related but
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separate question, which is: |Is it ethical to do a
second trial as a neans of supporting the definitive
nature of the finding? I think that's a related
guestion, but it's not the sane question. Ckay?

So you know, | think those are a coupl e of
t he questions that we have to reflect on with regard
to the dataset that we have. Are we convinced that the
drug is different from placebo or are we convi nced --
not totally convinced, but we're going to accept it as
it is, because the endpoint is -- because it would be
unethical to repeat the study, and we're not going to
be able to rely on the usual standard of repeating it,
because it's unethical to repeat it, because it's an
irreversi bl e endpoint.

There are i nportant endpoints that are not
irreversible.

CHAI RVAN MASSI E: | don't disagree, but
you forgot -- There is a third dinension, which is:
Are you totally confident that it would be reproduced
if the trial were repeated, because that's why we have
two standards. That's why the usual requirenent is
two trials, each --

DR. KONSTAM  No, that's ny first point.
M/ first point is: Is it different fromplacebo? The

usual best standard for achieving that is two
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reproduci ble trials, but I think every situation is
different, and this one is a particularly chall enging
one, | think, and | think you have to bring everything
into play to address that question with this dataset.
| s the panel convinced that this drug is different
from pl acebo, on the basis of whatever it has?

CHAI RMAN MASSI E: And we do have sone
guidance in terns of things, which is the next
guestion when we get there; but one of themis that it
be a clinically inportant endpoint. |In fact, that's
al ways one, even when you have two trials, that they
should be clinically neaningful, as well as you're
confident that they' re correct.

DR THADANI: Barry, just a comrent, if |
may.

CHAI RVAN MASSIE: No, | think we are going
to get bogged down, and | see the |light here; but |
think that the inportant issue is what are these
i nportant enough to do, and then what characteristics
of the trial mght |ead you beyond that?

|'"d like to nove on, and | think we all
agree about death. Is nyocardial infarction an
endpoint that, initself, neets the criteria of being
clinically inportant and perhaps irreversible? Any

t houghts on that?
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DR. THADAN : I think myocardi al
infarction is absolutely inportant, because all we are
doing is trying to prevent nyocardi al damage and fi nal
outcones. | think it has to be inportant.

CHAI RVAN ASSI E: Does anybody di sagree
wi th nyocardial infarction?

DR THADAN : How you define infarction is
a different issue, but the fact you admt the patient,
you are trying to give nedication to prevent an
infarct. So, you know, how could you argue agai nst
it?

CHAI RVAN MASSI E: How about recurrent
angina? | nean, if we had a trial that was perforned
and was highly significant and showed that it
prevented recurrent angina in the hospitalization,
would we feel that that as a single clinical trial
with a high p value is enough to approve the drug?

DR KONSTAM Can | comment? Yes. Well,
no, wait. Whoa. You asked a couple of different

guestions at the sane tine.

Do | think that that's an inportant
endpoi nt t hat IS t he pot enti al basi s for
approvability? Yes. | think, if you could show that

a drug reduced the ischem c episodes convincingly, if

you were convinced of that, yes. I think we have
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drugs that are approved on that basis.

So my answer to the question, is it an
i nportant clinical endpoint, yes. Is it an
irreversi bl e endpoint? No.

CHAI RVAN MASSI E: How about ot her peopl e?

DR THADANI: |'mgoing to comment on that
again for two reasons. I think here you have to
differentiate between stable angina and unstable
angina. Here you got a patient who has got prol onged
chest pain. He has to be hospitalized. It's a very
different issue than a patient whose activity varies
on exertion, angina. He may get pain one day or
anot her.

So if we concentrate on unstabl e angi na,
it's really for hospitalization. It's no different
than revascul ari zation for heart patients, which is
one of the approvable criteria that you would use,
need for hospitalization and deat h.

So |l think, if you send a patient home and
he is nowto be admtted for recurrent or |ong chest
pain at rest, | think it's an inportant endpoint. It
may not be inportant, |life and death, but at |east the
same for approval if you have a |l arge enough trial and
you go for that indication, |I'm sure it should be

approvabl e.
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CHAI RVAN MASSI E: Any ot her thoughts on
whet her recurrent episode of angina in the hospital --

DR. TALARI CO Can | ask a question on
recurrent angina? How cone it's not inportant? This
is what you need to do, go to revascul arization or if
that is what can be seen at M?

CHAI RVAN MASSIE: |'msorry?

DR. TALARICO Recurrent --

CHAI RVAN MASSIE:  Well, if it's going to
proceed to revascul ari zation, then one could | ook at
t he revascul ari zati on. If it's going to lead to an
M, but how confident we are -- | guess the reason
we' ve asked this question separately is how confi dent
are we that any given patient who gets an epi sode of
angina is going to proceed to an M or
revascul ari zati on.

DR TALARICO Well, at |least as confident
as accepting the diagnosis they cone in with. They
canme for unstable angina. They devel oped recurrent
angina. Isn't this phases of treatnent?

DR CGRINES: And Mke lvins woul d say that
pati ent shoul d under go cat heterization and
revascul ari zation, if appropriate, but | consider that
failure of medical therapy.

DR. TALARICO Right.
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CHAI RVAN MASSI E: Any ot her thoughts?

DR LI NDENFELD: ' m not sure recurrent
angina alone, if that's the only positive thing, is
enough to approve a drug on a single study. | think
that's the question we're asking. |If that were the
only endpoint, is that enough? 1| think probably not,
in the absence of any other data, on a single study.

DR. TALARI CO I was not referring to
approval of a drug just on the basis of the fact of
angi na. I was just trying to wunderstand the
significance, the clinical significance of refractory
angina as an event. I"'m not saying that this by
itself would be for accepting a single trial, but just
the weight it carries.

DR. WEBER: But Cindy, could you clarify
what you sai d? Sonmeone who cones into a hospital with
unst abl e angi na and needs aggressive therapy for it,
even if they don't have recurrent angina, what is
their likely outcome? | nean, how inportant is it to
prevent a recurrence of angina?

DR. GRINES: Oh, | can't really give you
that data, but | do know that the guidelines state
that, if you have recurrent angina on therapy, that's
considered a failure of therapy, and you are supposed

to proceed for revascularization, and this drug in
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fact reduced the need for cath and revascul ari zati on.

DR.  VEBER But suppose the therapy
succeeds? | nean, we're tal king about a patient who's
still got mmjor coronary disease that's likely to

finish up with the sorts of procedures you're talking
about . So, to ne, that's not anywhere near as
inportant as a major irreversible pathol ogic event
such as having a heart attack or, obviously, dying.

CHAI RVAN MASSIE: Wl I, | guess what we're
reaching for is it is a surrogate for sonebody who is
nore likely to infarct, as Dr. Talarico said,
certainly nore likely to get revascul ari zed.

| guess the question | would have is do we
need the surrogate or can we neasure those outcones?
So anot her question is: Is angina that requires
urgent revascul arization different than a recurrent
epi sode of angina, and does that becone a nore
i mportant clinical endpoint in people' s mnds?

DR.  THADANI : But that's threshold
dependent, isn't it?

DR KONSTAM Could | ask a question, just
to help us clarify our thinking about this? Let's
just say, for the sake of argunment, that the sponsor
were to repeat this study with exactly the sane

primary endpoi nt and have exactly the sanme results.
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Wuld we then consider it approvable,
because there are two different sets of issues, you
know, just to clarify.

CHAI RMAN MASSI E: I think the answer is
yes. I think there's been never a question about
whet her, if you add a placebo controlled study --

DR. KONSTAM (kay. So --

CHAl RVAN MASSIE: W voted that we have
one, but ultimately we're going to have to vote

whet her one i s enough.

DR.  KONSTAM That -- | nean, this, |
think, is a thing that Mchael is groping with. Is
this endpoint of angina at all inportant, you know.

| mean, should it ever be in this setting the reason
for approvability? | nean, | would answer yes. I
think the panel is saying yes, but maybe there's not
uni versal agreenent on that.

CHAI RVAN MASSIE: |'m not sure.

DR WEBER The point | was also going to
make is there's another issue here that you' ve al ready
addressed, and we talked about very early, the
assunption that we're not really conparing wth
pl acebo. We're conparing wth another treatnent,
which is a treatnment based on a guideline nade by very

experi enced and know edgeabl e peopl e that we shoul d be
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usi ng heparin and aspirin.

Now we' ve got sonmething that we think is
better than heparin and aspirin, but it's certainly
not a placebo study. Suppose we discover that, in
fact, despite all of our previous thoughts, heparin
isn't all that it's cracked up to be. Wat are we
left with?

CHAIRVAN MASSIE: | think that -- | guess
we're going to have to go out of the conceptual into
the real pretty soon, and that's the real; but | guess
the last question | had, and | certainly have a
feeling that there is a difference between angi na that
occurs and may not occur again and angina that | eads
the clinician to urgent revascul ari zation, even though
that may vary fromclinician to clinician

The presunption is, if you have a |large
nunber of clinicians, that would represent sone
different type of angina, and it certainly is an
endpoint that has a certain norbidity and nortality
itself attached to it, as well as the cost, as does
rehospitalization, although I think the norbidity and
nortality of the revascularization procedure is
somewhat greater than that of a rehospitalization

| guess that is where | personally would

draw the line between clinically inportant, is not
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just an episode of chest pain. Certainly, severe
[imting chest pain, as Udho is pointing out, is
sonet hi ng we approve drugs for, but we don't call it

an endpoint in the sanme manner.

| don't knowif anybody el se would like to
comment on that. Dan?

DR.  THADAN : Do you want to nention
sonet hi ng about the Vanquish trial that we --

CHAI RMAN MASSI E: No, | don't want to
di scuss the Vanquish trial.

DR. THADANI : No, | haven't said the
results. You know, that's an inportant endpoint.
Maybe rehospitalization m ght be nore inportant than
revascul ari zati on.

CHAI RVAN MASSI E: VWll, | don't know if
this exercise was worth doing or not, but let's nove
into the next set of question, which are -- W're
dealing now with a specific trial in a specific
ci rcunstance, and the questions that conme up, first of
all, is: 1s enoxaparin -- Was it superior to heparin
not only for the conbined primary endpoint but also
for the separate recurrent angina and M conponents?

Does that make it nore convincing or
convi nci ng enough, | guess, is the question, to be

adequate for approval as a single trial? Well, let's
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read it again.

Are there specific characteristics of the
ESSENCE trial that would make this single study one
t hat provi ded persuasi ve and adequat e support for the
proposed indication? Possible characteristics that
t he agency has identified about this trial that m ght
| ead sonebody, and perhaps wus, to feel it is
per suasi ve enough are -- and then the first one is the
ef fect on separate endpoints, not the conposite.

DR. KONSTAM  Could | exercise a little
prerogative and just share sone of ny thoughts about
where we are with this, because | think -- and then
maybe cone back to sone of these specifics, because |
thi nk we' re danci ng around sone issues, and maybe we
need to get at them So let ne just share a couple of
t hought s.

You know, | think, first of all, this
whol e set of questions is -- This whole issue is
extrenely challenging to ne, and I'mnot sure | know
the right answer, and let's face precisely what the
i ssue -- what the problemis that faces the sponsor
and, therefore, faces us, which is that we have this
situation where there is w despread use and cli nical
acceptance and, in fact, advocacy by the academc

community of a drug that is not approved -- okay? --



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

292

and that's unfractionated heparin.

That' s the backdrop wi th which we're going
to have to work. It's the backdrop with which the
sponsor has to work, and it's the backdrop with which
we have to draw our concl usions.

So that, to ne, is the enornous problem
and |'mnot sure we have an answer, but |I'Il tell you
how!| go intrying to sort it out in ny mnd, and I"'1l]I
just junp to tell you that | don't know really what
the right thing to do is, but I'm leaning toward
approvability in nmy own m nd.

My thinking really goes sonething I|ike
this: The question is, do we have an effect that is
I mpor t ant and potentially irreversible that's
different from placebo? I think, you know, ny
guesstimate to the answer to the question is yes, and
it comes froma conbination of the fact that we have
a single trial that net its endpoint, you know, to ny
mnd, in a very clear way.

Then we start | ooking for endpoints that
represent clear irreversible endpoints such as the
conbi nati on of death and nyocardial infarction. What
do we really think this drug |ooks |ike conpared to
pl acebo with regard to the conposite endpoint of death

and nyocardi al infarction?
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My best guess, based on all of the data
put together, is clearly positive. | think that we
have a strong, overwhel m ng stance on the part of the
academ c community that heparin prevents irreversible
endpoints in the presence of this clinical setting.

W're dealing with a drug that is heparin
and has sone theoretical anticoagulant advantages,
al though we can't prove that, and then in that setting
we have this drug Dbeating  heparin, beati ng
unfractionated heparin in its primry endpoint, and
t he best analysis that we can conme up with -- | don't
know i f sonebody el se -- Maybe Lem can conme up with
anot her analysis -- suggested to be highly probable,
putting all the data together, that enoxaparin beats
pl acebo.

So | conme out with all of that saying in
my mnd, it is extrenely likely on the basis of the
dat aset that we have that enoxaparin beats placebo on
sonme very highly inportant and irreversible clinical
endpoi nt s.

Now am | right? Do | have a precise
guideline to reach that? | don't know, and | think
that's for the rest of the panel to decide.

CHAI RMAN MASSI E: I think we've heard

that, and that really is 2(d), | think, on the Iist of
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possibilities.

DR KONSTAM | just thought |I'd sumari ze

CHAI RMAN  MASSI E: But | think it's
inportant as we talk here today that, realize, this
trial we're conparing enoxaparin to heparin. W're
going to have this whole sane set of questions next
week or last neeting, for that matter, where we had a
single trial conparing a drug to no heparin.

DR RCDEN. W want to know what took you
so | ong, Ray.

CHAl RVAN MASSI E:  And the sane questions

COnMe up.
DR. KONSTAM 1've been waiting for this
monent .
CHAI RVAN MASSI E: Anyway, before Ray
speaks, | really don't think that we should junp to

the idea that, just because heparin is here in the
first intellectual sense of how we evaluate these
data, the sanme process is going to have to go on
sonmeday where there's no active conparator; but,
obviously, we -- | think we all recognize it as an
active conparator, and that's why there's a specific
gquestion related to that as perhaps being the thing

t hat convinces you, as it does Marvin. Ray?
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DR LI PICKY: Wether or not you know t hat

heparin works in conbination with aspirin, you haven't

seen any data at all in that regard. It may be very
convi nci ng. Whether it's approved or not s
irrelevant, if the data would show that it is

convi nci ng.

You haven't seen that. So you don't know
anything about it, but that doesn't nean that you
don't have enough information to nmake a deci sion, and
you have what makes sonething look like it's better
t han heparin.

So the decision making that you have to
do, it seens to ne, is the usual paradigmthat people
followis two trials wwith a p of .05 That's sort of
the equivalent of a single trial with a p of .0025.
Okay? That nmakes it powerful and believable as a
single trial. This p doesn't approach that, even for
t he conbi ned endpoi nt.

Then secondly, if the conbined endpoint
doesn't include irreversible harm and you are not
convinced that irreversible harm «cell death, is
attributable to the drug, prevention of cell death,
then there is no reason to feel conpelled to make a
deci sion on the basis of a single trial, and one could

ask for the paradigmto be satisfied with two trials
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with a pof .05 o0r two trials with a p of .019.

So | think that that's the nature of the
pr obl em

CHAl RVAN MASSI E:  Yeah.

DR LIPICKY: 1t's how convinced you are.
You know, you can declare a trial positive. That's
okay, but it's not convinci ng enough.

DR. KONSTAM Ray, part of the probleml
have -- part of the problem | have with this is that
we haven't | ooked at the heparin data in sufficient
detail, and | think that's a real problem because |I'm
concerned -- | follow that |ogic conpletely, but the
concern that | have is, if we go in now and do anot her
trial, it's entirely possible in ny mnd that you wi nd
up with the sane triple endpoint that now noves into
not quite statistically significant range versus
hepari n.

In my mnd as a clinician scientist, |
think that is posing a substantial problem to the
sponsor and to us in trying to determ ne what really
is inportant here, which is whether the drug differs
from pl acebo.

DR. LI PI CKY: Well, convincingly; and
that's the aspect of convincingly, and what you woul d

consider to be convincing. | hate to reduce that to
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p values. It's just easier to put it in those terns
with respect to whether or not you have a drug effect,
but it's really how convincing it is or how
persuasive it is.

CHAI RMAN MASSIE:  And, in fact, | think
what you're seeing everybody struggling here with is
how to put this data in the context of our inputed
effect of heparin and cone with a conbined p val ue
that m ght be or m ght not be | ess than .0025.

DR LIPICKY: | recognize that problem

CHAI RVAN MASSI E:  And you don't think it's
a valid one perhaps, but that's what everybody here is
sayi ng.

DR LIPICKY: No, | understand that.

DR. RODEN: Ray, does it influence -- or
should it influence our thinking that this is not
exactly a new drug, that it's been around for a |ong
time, that it's been evaluated under conditions in
which sort of <clotting does case norbidity and
nortality and has been shown to be superior to
pl acebo? So we have sort of a basis --

DR. LIPICKY: You nean what shoul d your
basing in prior be?

DR RODEN: Ri ght . | nmean, we have a

base, and we al so have sone basic science and sone
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clinical correlates of that basic science to think
that this actually nmakes sense.

DR. LI PI CKY,; Well, that's philosophy,
too, and | can only give you ny opinion, and that is
it shouldn't influence your thinking.

CHAI RVAN MASSI E:  Ckay. Well, let's try
to get back to the questions with that reorientation
per haps.

W're here with (a). Heparin will cone up
later, and it clearly has to conme up, because | think
it's not the sane, as Marvin has elegantly pointed
out, but the fact that there are nmultiple conponents
at least or nultiple ways of |ooking at this primary
endpoint in this trial -- does that influence us to
feel that it is persuasive enough as a single trial to
war rant approval ?

Maybe t he answer is we shoul d vote and not
tal k. How about that? Lenf®

DR. MOYE: Okay. | would vote --

CHAI RVAN MASSIE:  We're answering 2(a),
whi ch we've read three tines.

DR. MOYE: Ckay. I would vote the
statenment 2(a) does not bolster ny support for this
trial as a single study.

CHAl RMAN MASSI E:  Ckay. Dan?
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DR.  RODEN: What ever Lem just voted, |

think I disagree with him Ws that a yes or was that

a no?

DR. MOYE: I don't think 2(a), the
statenent that heparin was superior -- enoxaparin was
superior to heparin not only, and so on -- | don't

think that strengthens the argunent for a single
st udy.

CHAl RVAN MASSIE: Vel I, | think what it's
saying is that we have a primry conbi ned endpoint.
That was significant. W all decided that was
signi ficant. The fact is that it also beat the
endpoi nt of various definitions of recurrent angina.
It did not beat the endpoint, actually, of either
myocardi al infarction or the conbination of death and
nyocardial infarction, | think, if | renmenber the data
correctly.

So I'm not sure exactly what's in this
question, in fact, but we've been asked it. W should
answer it.

DR. WEBER Lem if this had been two
separate trials and one had had a myocardi al
i nfarction endpoint and the other had had an angi na
endpoi nt, but you now have two studies, albeit wth

related but different endpoints, would that be
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sati sfactory to you?

DR. MOYE: | have -- If you're saying to
me that | have two independent studies, independent
sets of patients, independent sets of investigators,
t hey had prospectively defined endpoints, one had a
pri mary endpoint of fatal and nonfatal M, the other
had a primary endpoi nt of what?

DR WEBER  Recurrent -- Wat have we got
here? Recurrent angi na.

DR.  MOYE: | think -- 1 mean, in the
hypot heti cal sense of the question, | would answer
yes.

CHAI RVAN MASSI E: Dan, do you have a
feeling enough to vote?

DR. RODEN. My answer is no.

CHAI RMAN MASSI E: JOoANNn?

DR. LI NDENFELD: No, for just this one,
but there will be several that | think add up over
tinme.

CHAIRVAN MASSIE: Right. W get a chance

to do that.

DR. KONSTAM |I'mnot sure this question
deserves a vote. | nean, | guess -- |I'mnot sure what
we're voting on. | think that, if | have a conposite

endpoint, | think the fact that each of the conponents
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of the conposite endpoint are going in the sane
direction gives ne sonme solace that it's not being
driven solely by sonme uninportant conponent of the
conposi te endpoint.

DR. MOYE: Marv, that's fine, but that's

not true here. That's not true here. | mean, death
didn"t --

DR KONSTAM No, I'mnot -- | guess this,
to nme -- That's why | don't think it's worth voting
on. | think thisis --

CHAI RVAN MASSIE:  (Ch, okay. You can vote

or abstain. That's possible.

DR. KONSTAM Ckay, I'Ill abstain.

CHAI RVAN MASSIE:  Ckay. [|'ll vote no.

DR WEBER: |'mgoing to abstain for the
sane reasons as ny friend here. | just don't

under st and t he questi on.

DR. GRINES: No.

DR. D MARCO  No.

CHAI RMAN MASSIE:  Ckay. Now (b), 2(b) --
that the unspecified but often used endpoi nt of death,
M and recurrent angi na pronpting revascul ari zation at
14 days was very strongly significant in its own
right, 1 think. At this point, we're not talking

about the heparin as a conparator, but just that this
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was positive. | think we should phrase that question,
because the heparin really cones in in 2(d).

So now we have a positive endpoint, non-
pre-specified, but found of an endpoint that is often
used in clinical trials, some conponents of which
people were inpressed with. Let's start at the other
end. John?

DR. DIMARCO Well, as | understand the
question, it is whether this endpoint, which | believe
is positive and | think it's an inportant one, is
enough to make this single study adequate support for
the proposed indication. |In that case, |I'd say no.

DR. CRINES; |Is that the question?

CHAIRVAN MASSIE: | think, as | read it --
| s that the question?

DR TALARI CO  Yes.

CHAI RVAN MASSI E:  That's the question.

DR CGRINES: Onh, okay. | think it's very
significant. I think these are statistically
significant and clinically significant, and | would
vote yes for this one.

DR.  TALARI CO This, of course, is a
conpet ency t est usi ng recurrent angi na and
revascul ari zation instead of recurrent angina al one.

DR GRINES: Right.
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DR. VEBER. No, | would vote yes on this
for this conbi ned endpoi nt.

CHAl RVAN MASSIE:  Wll, I'"'mgoing to vote
no, not because | don't think it's significant, but
partly because it wasn't designed that way, and partly
because | think its significance is nuch enhanced when
we think of the fact that heparin was the conparator
and not placebo; because |I'm not sure as a single
trial. If it was against placebo and it had the
mar gi nal statistical significance, the .0025 standard,
then | would vote yes. So |I'mgoing to vote no here.

DR GRINES. Wll, could | ask a question
about this? | nean, | thought that, since we have
active controls, that we shouldn't expect as nuch
benefit as conpared to placebo; because | think nost
of us clinicians, at l|east that deal with coronary
di sease, strongly believe that heparin is an inportant
t her apeutic --

CHAI RVAN VASSI E: Maybe -- I'mjust trying
to interpret the question as | see them | think that
that's where point (d) is supposed to cone in, where
it says that it was conpared to a probably active
agent . So | guess we're trying to look at the
endpoi nt separate from the conparator in sone way,

al though in the end we have to | ook at them together,
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obvi ousl y.

So I"'mjust interpreting the questions as
right now asking if we had a trial that was designed
at this conposite endpoint, happened to find it was
positive but also found at post hoc anal ysis that the
revascul ari zation was positive at the |level we found
it, that -- you know, that we would then say this is
enough as a single trial to approve the drug. | guess
we' ve had sone votes. Marv?

DR. KONSTAM Yeah. I'"'m going to vote
yes, that the fact that this unspecified endpoi nt was
strongly positive just pushes ne in the direction of
a wllingness to accept the dataset as it is toward
approvability.

DR LI NDENFELD: | would say no, although
this pushes ne, | think, as a single thing. It
doesn't push quite enough to say yes.

DR KONSTAM |Is the question whether this
is asingle thing? | think -- What are we voting on?

CHAI RVAN MASSI E:  The fact that -- W' ve
deci ded that we have a positive trial.

DR. KONSTAM Whi ch possi bl e
characteristics include. I nmean, |'m interpreting
that we're trying to pull everything together and nmake

a judgnment, not that we have to neet one single --
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CHAl RVAN MASSI E: Maybe we're tal king the
sane | anguage, that we should wait to pull everything
together until we ask when we put everything together
how we vote. Gkay? | think what they're saying --
and maybe | could translate it in a different way.

Sonebody designs a trial to | ook at Drug
X agai nst placebo, nmakes this their endpoint, gets a
p value of .019 as a single trial. Are we going to
approve it?

Now, obviously, there are a | ot of nuances
within the trial, and how each of the conposite
endpoints all do and all the rest. So we can't say
anything in general, but if it |ooked nice, would we
approve it for that endpoint or would we say do a
second trial?

DR KONSTAM  You know, | think what we're
| ooking at are factors that in aggregate will tend to
-- could tend to lead us to the conclusion that we
don't need a second trial. | don't think we're
| ooking for a single thing to say, yes, if it neets
this one, then it's a go.

| think -- You know, | think, yes, this is
sonet hi ng that pushes you in that direction.

CHAI RVAN MASSIE:  Well, | agree, but as

JoAnn says, it doesn't push nme far enough,
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particularly in the setting where we have no
difference in death, and death and infarction.

DR. KONSTAM It wouldn't push ne far
enough, in and of itself, either. | nean, if that's
what we're voting on, then the answer is no.

CHAl RVAN MASSI E: I think that's what
we're voting on.

DR. KONSTAM |'m saying, yes, it pushes
me in that direction.

CHAI RVAN MASSI E:  No. Whuld you approve
it as a single trial?

DR KONSTAM There is not going to be one
thing that pushes ne all the way to approvability.
It's looking at all of these points in aggregate.

CHAl RVAN MASSI E:  Ckay. So he votes yes.

JoAnn?

DR. LI NDENFELD; It pushes ne, but not
enough on this single itemto say yes. So I'll say
no.

CHAI RVAN MASSI E: Ckay.

DR RODEN:. No.

DR. MOYE: | continue to have continued
extreme difficulty in unspecified endpoints in any
trial, single, conpanion, any shape or form

CHAI RVAN MASSIE:  Okay. So that's a no,
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because it wasn't sonething that was specified in
advance, which was actually an inportant consideration
for me as well.

kay. That the advantage was still
present at 30 days. |Is that enough?

DR MOYE: No.

DR RODEN. No. As | understand all these
post hoc analyses, | nean, it all nakes sonebody f eel
warm and fuzzy, but | always have this suspicion that,
if they didn't turn out quite as positive, we wouldn't
hear about the post hoc anal yses. For that reason, |
vot e no.

CHAl RVAN MASSI E:  Ckay.

DR, LI NDENFELD: No.

DR. KONSTAM  Yeah. | would vote no to
this. This, to ne, is not a point that pushes you
toward approvability. To ne, this is nore a defensive
i ssue. It would be very disturbing if it were no
| onger true at 30 days, and it's reassuring that the
primary endpoint is correct, that it's still true to
30 days.

CHAI RVAN MASSI E: I would agree, and |
woul d vote no.

DR. TALARICO It has a pre-specified --

CHAI RVAN MASSI E:  Pre-specified secondary
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endpoi nt .

DR, TALARI CO -- secondary endpoint.
Ri ght .

CHAI RVAN MASSIE: In that way, it differs

fromthe revascul ari zation, which was a post hoc.

DR KONSTAM  Well, | would still stick to
what | was saying. | don't see this particular point,
that it's still true at 30 days, as pushing ne toward

approvability per se.

CHAI RVAN MASSI E: I"d like to enphasize
that, you know, one point in tinme --

DR. KONSTAM It would be bad if it
weren't true.

CHAI RMAN MASSI E: It would be bad if it
wasn't true, because | think we did review sonething
a nonth ago where they nmade the 30 day endpoint there,
and it was there at sone nunber of days or hours, and
then it wasn't there at 30 days, at |east in one of
the groups, and we were inpressed negatively in that

sense. So --

DR WEBER Yeah. | think it is inportant
that it was still present at 30 days, but | guess, in
and of itself as a single finding, it wouldn't

persuade me. So | guess I'ma no-er, too.
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DR GRINES: No.

DR. Di MARCO.  No.

CHAl RVAN VASSI E: (kay. Now we get to the
nmore problematic issue, the issue of the fact that
this was not a placebo controlled trial. It was
agai nst an active conparator, and we don't need to
reiterate the preanble or all the previous discussions
we' ve had.

The conparator is not an approved drug.
The data are not as rigorous as nodern trials would
now require to get it approved. It's a neta analysis
of sone open | abel, sone placebo controlled trials,
but it's there, and that's why the conpany had to do
this trial in this manner

| guess this question is to ask us how
that, together with the other evidence we have, would
i mpact on our decision. Ray is remnding us that we
shoul d be certain that, if there had been -- if there
were a placebo controlled trial now, that it would be
highly likely at a p less than .0025, if we had the
wi sdom of Sol onon to know what pl acebo would do in the
setting.

| guess that's the | evel of confidence we
have to have, and maybe -- Do we need any further

di scussi on or have we discussed this ad nauseanf? |
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think the second part of this is what is it? Wuat's
speci fic about what you think the inpact of this is on
t he inference?

| guess one way we can interpret it, that
is wth endpoint that we found in this trial, do we
think that -- Wll, let's vote yes or no on this, and
then we can discuss which endpoint we're talking
about. So | guess we'll start at John, at your end,
and the fact that the results we've seen have to be in
atrial that was controlled with heparin may influence
your deci si on.

DR DMARCO | think this is probably the
masterful argunent, if you're going to argue for
approval . I'd feel a lot stronger in voting for
approval, though, if we had changed -- seen change in
what | see as the really irreversible endpoints, |ike
M or myocardial infarction, because those are -- |If
we had seen changes there, that's what | think would
prevent doi ng anot her study.

So I'mgoing to say, yes, | do think it
shoul d i nfluence our thought, but | still don't think
this is an adequate single criterion.

CHAI RMAN MASSI E: So | guess, the way
we're counting the votes now, that's a no.

DR. D MARCO That's a no.
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DR GRINES. Well, I'mstrongly influenced
by the fact that it was conpared to an active agent.
We really have no other alternative. The only drug
that's approved is aspirin. None of the new anti -
pl atel et agents are approved for this indication.
There's no anti-thronbi n agent approved.

| don't know anybody in this country that
would treat an unstable angina patient wth just
aspirin alone, and the fact that Lovenox is superior
to heparin, | think, is of clinical inportance. So |
don't know which way | vote. |Is that a yes or a no?

CHAI RVAN MASSI E:  That's a yes, | think.

DR WEBER Yeah, | feel the sanme way. |
mean, we have to assune at this point that it is the
standard of care to use heparin along with aspirin.
W're not going to do a placebo trial. | think C ndy
has nmade that pretty clear

So if we have a standard of practice which
is to use heparin along with aspirin, and now we've
got sonmething that seens to be better than it, then
t hink we have to be persuaded.

CHAI RMVAN MASSI E:  That's a yes, | think.

"Il vote yes as well, and | think that
it's a shame that we divorced the first and second

phrases there, because |I'mvoting yes not because this
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trial was positive against heparin, but because I
think that there are endpoints that | think are
clinically inportant and irreversible that |[|I'm
i nputing are positive agai nst heparin.

So it's not the first vote where we used
the conposite endpoint. It's the anal yses of death
and infarction or, for ny confort, death and
infarction and revascul ari zati on, which would be nore
different, that | think are positive -- would be
positive against an inputed placebo at a |evel that
would be lower than .0025 and perhaps |ower than
. 0001.

"' m not sure where it would be, but I'm
quite confident fromthese results that, had we had a
pl acebo arm here, it would be highly significantly
different for a clinically inportant endpoint.

DR. KONSTAM Yeah, I'"'m going to vote
yes, and | have to -- | guess | agree with just what
Barry said, that this point with regard to the
rel ative benefit of unfractionated heparin is likely
to be the thing that is driving me toward a | eni ency
toward approving the drug on the basis of the current
dat aset .

| have to say, though, that, you know,

what Ray said is really troubling nme, which is that we
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haven't reviewed the unfractionated heparin dataset,
you know, in this form and we would have been on a
little bit firmer grounds if we had | ooked at that
critically as opposed to the only thing we did here is
rely on the sponsor's anal ysis.

| think, to me, that's the critical issue.
| think that, if we could conme to the conclusion on
the basis of the heparin dataset and the present study
that it is overwhelmngly likely that the drug differs
fromplacebo in inportant endpoints, then | think we
woul d approve the drug, and | think we haven't fully
anal yzed t he dat aset.

CHAI RVAN MASSI E: JoAnn?

DR. LI NDENFELD: 1'm going to answer yes
to this. I think I mght not be willing to quite
answer yes, but in light -- | know we're answering

just one at a time, but I think there's enough things
now that | believe heparin is probably an active
agent. It's at worse neutral, but alnobst certainly
has sonme small effect. So | think this would tip nme
over .

| know we're supposed to be on one, but
still I'd say yes.

CHAI RMAN MASSI E: Dan?

DR. RODEN: I'Ill say yes.
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CHAI RMAN MASSI E:  Lenf

DR. MOYE: If there is no evidence that
hepari n beats placebo, then for nme there's very little
sol ace in enoxaparin beating heparin. So | vote no.

CHAI RVAN MASSI E: Ckay. Well, we did have
a chance to review sone of those data, and | guess we
didn't have the package there. W didn't review it
her e.

DR. KONSTAM We haven't heard the FDA

CHAI RVAN MASSI E: But | guess the |ast
thing 1'd feel obligated to get out of this question,
t hough, is the second phrase here. Wat -- If, for
i nstance, the conposite endpoi nt was what we thought
we coul d beat heparin on, but there was not nuch of a
di fference between the active conparator for death and
infarction, would we still feel the same way or is it
because we think that the difference has been not just
for a conposite endpoint that includes sonething that
at |l east we've debated as to whether it's clinically
significant enough is there; because | guess this
issue will conme back to us, too, and we need to know
t hat .

What's your feeling on that?

DR KONSTAM Well, you know, | think, to

me, there's two things. One is we have one strong --
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in ny view, strongly positive trial, and then ny
willingness to accept that is this inputed effect
versus placebo on the irreversible endpoint of death
or M.

Sol'minny mnd inmputing what | believe
that effect to be, and I'musing that to support the
fact that we have one clearly positive trial, and
that's howl'mviewing it.

CHAl RVAN MASSI E: Any other comments? |Is
t hat what you wanted to hear from us?

DR TALARI CO  Yes.

CHAI RVAN MASSIE:  kay. W have a coupl e
nore questions, and then | think Dr. Talarico has
suggested one nore that we need to discuss that isn't
her e.

What about the information from other
trials or do you want us to go that far? Yes. So the
positive FRISC and the negative FRIC? Does that
hel p?

DR KONSTAM | nean, it helps nme, not --
It helps nme interpret the dataset, because it
supports, you know, the general construct of why this
drug would work. It's other evidence that other
preparations of unfractionated -- of |ow nolecul ar

wei ght heparin are beneficial, and so it doesn't
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directly inpact on the dataset except to create a
general informational framework that says, you know
what, | really believe the findings that we have.

CHAI RVAN MASSI E: Any ot her comments on
that? W've traditionally not used, you know, data
fromone drug to another, but | think psychol ogically
when we get down to the stuff with the ACE inhibitor
whi ch nobody ever asked us about anyway, probably for
t he same reason, that those types of things do affect
us; but of course, here the other drugs aren't even
approved for this indication, but it's still sonething
out there.

You want us to vote on that, whether or
not anot her - -

DR. TALARICO If you want to.

CHAI RVAN MASSI E: I don't think we
probably need to. |'msure that we m ght have thought
differently if that other |ow nol ecul ar wei ght heparin
di dn't beat placebo.

DR.  KONSTAM | nmean, it gets at -- |
nmean, you really have to deal with the question of how
different you think this agent -- these two agents
are. | nean, if -- You know, if you believe that the
effect seen in the FRISC trial is a heparin effect,

and you believe that the -- you know, that the
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anti coagul ant effect of enoxaparin and dalteparin are
simlar, then you really start saying, you know what,
| mean, this thing works. Low nol ecul ar wei ght
heparin works.

So | think that the anount of weight that
you place on it really depends on how nmuch you believe
you're really dealing with, you know, a common drug.

CHAI RMVAN MASSIE: | guess the answer is
it's sort of Iike the 30 day endpoint. |[If it hadn't
been consistent, we would have had second thoughts.
If we had a negative trial against placebo with a
simlar drug, I'mnot sure we woul d have junped to one
drug bei ng adequate evi dence.

DR. GRINES. Well, it either strengthens
-- They're not the sane drugs, but it either
strengthens the fact that |ow nolecular weight
heparins work as a general group or that heparin
itself -- something about heparin itself is effective.
Ei ther way, it supports the current --

CHAIRVAN MASSIE:  So | guess the final --
second to final question, because we've been asked to
comment about what we're approving it for in terns of
relationship to heparin -- so we'll save that -- that
the question is: Inlight of your answers to question

2, do you believe that the ESSENCE trial provides
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subst anti al evidence of the effectiveness of
enoxaparin for the proposed indication?

| guess we better reiterate what was the
proposed indication. | guess it's for -- the primary
endpoi nt for prevention of deat h, nmyocar di al
infarction and recurrent angina in the presence of
patients presenting with unstable angina and non-Q
wave M ?

DR TALARICO | assune that woul d be the
conposite.

CHAI RVAN MASSI E: O sonething to be
wor dsni t hed by the agency perhaps.

DR. GRI NES: | have a bit of a problem
with these conposite endpoints in that they always
i ncl ude death, when in fact none of these agents --
none of the antithronbin or anti-platelet agents have
affected nortality at all

It's not that |'m opposed to, you know,
t hese conbi ned endpoints, but it really bothers ne
when it's plastered on the headlines of USA Today and
t hese conpani es advertise that it reduces death, when
it fact it doesn't.

| wonder whether the FDA woul d consider
taking the portions of the primry endpoint that

really are inportant and approving it for that
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i ndi cation rather than death.

DR RUSH D d you want us to restate the
i ndi cation?

CHAI RVAN MASSIE:  Well, why don't you
state your words for the indication?

DR. RUSH  Ckay. Treatnent of unstable
angi na and non- Q wave myocar di al I nfarction
concurrently adm nistered wth aspirin.

DR LI NDENFELD: You know, | have sort of
t he sanme ki nd of problemthat G ndy comented on, but
| think we're saying that M is a surrogate for death,
and that's why we're accepting a snaller study. So in
other words, including it in the conposite isn't
necessarily inconsistent, if we're saying that these
ot her endpoints indicate that we can get an endpoi nt
with fewer patients.

CHAl RVAN MASSIE: Wl I, | think G ndy has
got an inportant point, because you know, if you
i nclude everything in your conposite endpoint, that
allows you to advertise it, even though it wasn't
positive that that is a real issue. | think we have
to face up to the fact that this trial does not show
that this drug reduces death.

DR. KONSTAM  You know, this cane up in

the carbetal ol stuff, too, because it was the sane set
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of i1ssues of conposite endpoint and how t he wordi ng
came, and at |east that point Dr. Tenple said he can
deal with it.

| know t he wordi ng wound up including the

word death in it, and I think | have sone concern
about that. | nean, | agree with the spirit of the
concern, but you know, | think this could be dealt

with in the | abeling.
CHAl RVAN MASSI E: Wl |, | think the answer

was that the indication did not include death. [

think it was -- but in the clinical pharnacol ogy --
DR. KONSTAM Vel |, norbidity and
nortality, including -- you know, and supports a study

that showed a result that included the reduction

CHAI RVMAN MASSI E:  But | personally think

the endpoint -- | nmean the indication you tal ked about
is probably correct. |It's for treating people with
this disease, and | think that's -- So maybe we shoul d

-- Dr. Talarico, did you --

DR TALARICO The issue here were if the
drug were to be approved, what indication should it be
approved for; because if you notice in our question,
the first paragraph includes the treatnent of unstable
angina in quotes; and to tell the truth, | don't

understand really what that refers to, what would be
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the treatment of unstabl e angi na.

It has to be specified better what exactly
a treatnent would acconplish, and it could be the
conbi ned endpoint of death and M. The recurrent
angi na could be part of it.

CHAl RVAN MASSI E:  Ckay.

DR.  GRI NES: I guess | don't have a
problemw th tal ki ng about the conbi ned endpoi nts, but
| think that there should be a qualifying statenent
that nortality was not reduced.

DR, TALARI CO The Ilabelling would
particularly include the results of the critical tinme.
So, therefore, there would be information of what the
efficacy had been found to be in each of the three
parts of the indication.

CHAI RVAN  MASSI E: So there's an
i ndi cati on. The indication usually says for the
treatnment of this to acconplish that, but the question
is do we have to say what we're acconplishing or just
say it's indicated for the treatnment of it?

DR. TALARICO Right, but I'mnot sure |
understand what would be the treatnent of unstable
angi na.

CHAI RVAN MASSI E:  The treatnent what? |

couldn't hear you.
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DR TALARICO The proposed | abelling says
for the treatnment of unstable angina, and | think this
is not very satisfactory.

CHAl RVAN MASSI E:  What woul d you --

DR. TALARICO Wat is the treatnent of
unst abl e angina? \Wat exactly does the treatnent
acconpl i sh?

CHAl RMAN MASSI E:  Ah, okay.

DR.  TALARI CO It's very vague and
uncl ear. If you say this is indicated for the
treatment of unstable angina, | don't think that would
suffice.

CHAI RVAN MASSIE: Well, | think that this

iIs going to be difficult for a commttee to decide,
but I think what we are talking about is we're
treating non-Qwave M, of course, and unstable
angina, and the goal is to prevent recurrent ischemc
events and the conplications of these conditions.

DR TALARICO Yes, but that shoul d not be
inmplicit. It should be specified.

CHAl RVAN MASSIE:  So what we're trying to
prevent is either infarction or recurrent ischemc
events.

DR. TALARICO Right.

CHAI RVAN MASSI E: The conplication is
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sonme of these people will die. This trial didn't show
that we prevented those deaths.

DR. TALARICO  Shoul d we specify whet her
it's approved for the indication is for prevention of
death, M and recurrent angina or the prevention of
recurrent angina and M or whatever it is?

CHAIRVAN MASSIE:  Well, 1'll just propose
that it's for prevention of nyocardial infarction and
recurrent ischemc events and their conplications.
How about sonmething like that? |In the end, you're
going to have work it out a little bit better than
we're going to cone up with here on the commttee.

| think the sense we're saying is that we
don't want to say in the indication this is to prevent
deat h, because we haven't seen a prevention of death
inthis data, although we may all assune that, if you
prevent enough Ms, you will prevent sone deat hs.

W have to vote whether we want to approve
it for anything.

DR. TALARICO  Ckay.

CHAI RMAN MASSI E:  So, Lenf

DR. MOYE: | vote no approval, because
both the construction of the primary endpoint and the
efficacy findings are each too weak.

CHAI RVAN MASSI E: Dan?
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DR RODEN. The -- | would vote yes, if |
felt that it would be "unethical" -- that's a very
enotionally charged word -- to deny this treatnent,

because it were denonstrably superior to sonething.

| think 1 am convinced, because as
conpared to what | believe is an active control, that
the drug is effective for what it's clainmed to be
effective -- | don't think a second trial s
necessary. |I'mnot sure | will use the word ethical.
Sol will vote yes.

CHAI RVAN MASSIE: Wl |, you're saying you
don't think it's unethical to do another trial, but
you don't think you need to?

DR RODEN. | don't think you need it, no,
and | think -- | don't think I like the term vyou
know, it's ethical to or it's ethical not to, and
maybe | shouldn't have introduced that; but | think
that there's enough data here to convince ne.

DR. LI NDENFELD: Yes, | also would vote
for approval. | think that this is not a strong a
study as we would like for a single study, but it is
a strong study, and then it's supported by a nunber of
other things, the previous data, the theoretical
reasons, the Holter data.

| think there's a whole lot of little
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things that make ne say that this drug should be
approved.

DR. KONSTAM |'mgoing to vote yes, but
|'mgoing to quality it. M rationale for voting yes
is the conbination of one clearly positive trial and
the inmputed effect on the conbi ned endpoint of death
and nortality conpared to placebo; but -- and -- but
|'"d like to reiterate that | don't feel that we as a
coommittee have fully reviewed the wunfractionated
hepari n dat aset.

Furthernmore, | would like the FDA to do
its own analysis on what the inputed effect on that
endpoi nt, death or nortality, is. W' ve heard the
sponsor's analysis. | haven't heard an FDA anal ysis,
and 1'd like the FDA to do that anal ysis.

|'"d just like to point out, you know, the
problem that we have of the entire cardiology
community having gotten ahead of the regulatory
process in this particular situation with regard to
heparin, and | think that's why we're in this bind
that we're in, and | would urge that we do sonething
to correct that.

So it's a qualified yes.

CHAI RVAN MASSIE:  Well, I'm voting yes,

because, sinply put, it's incredibly hard to beat a
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drug that | believe works for a clinically inportant
endpoint, and | think I've seen that happen, and God
knows how | could defend how well | think that drug
works, but | think the evidence are pretty strong
there, and that's why | would have al so voted yes for

the guideline that said we should use it.

DR. WEBER Yes, | think I'"m going to
agree with Barry. Il must admt, | started out
sonewhat skeptical, because | wasn't sure of the

strength of the data to support the use of heparin,
but having listened to the presentation this afternoon
and the opinions of ny learned colleagues in this
area, | have to accept that heparin, to the best that
it ever could be, under the circunstances, is a proven
treatnment, and that we've now seen a study that, |
think, was a well executed study and showed that this
new product is able to beat heparin.

| really can't see any alternative other

than to approve its use.

DR GRINES: | vote yes.
DR. D MARCO Although | agree wth
everyone that this is a positive study, | still don't

feel it's strong enough to neet the guidelines for
approving a single study. So I'll vote no.

CHAI RVAN MASSI E: Ckay. | don't know what
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that vote was. Six totw. Ddw lose -- Ch, that's
right. W have two excl uded.

| guess the one comment: You can see from
the way we've struggled with this that, if you're
going to go against an inputed placebo, you better
really beat the drug, not just for an endpoint that
you pre-specified but for one that's also clinically
inmportant in the future and beat it very handily, if
not handily enough for everybody on the conmttee.

| don't know. Dr. Talarico did ask us to
make some comment about the relationship, whether it's
better than heparin. Do you --

DR. TALARICO W have not conpl eted yet
our own analysis of the conparison of the neta
anal ysis, | think, but I would have |iked to discuss
a bit nore the endpoint approved -- not endpoints, the
indications for approval, whether this should be
deat h, myocardial infarction and recurrent angina.

DR RODEN. Can | ask what the indication
for the thronbolytics is? What is the stated
indication for the thronbolytics, for exanple? Does
it state for the treatnment of nyocardial infarction or
does it state for the treatnent of myocardi al
infarction to prevent X, Y or Z?

DR. TALARI CO. The approval for aspirin,
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for exanple, is approval -- prevention of death and --
DR. RCDEN: How about for t he

t hr onbol yti cs?

DR. TALARICO  Thronbolytics -- | don't
know. Ray has left.

CHAI RMVAN  MASSI E: Vll, | think what
you' ve heard is that we don't think there's evidence
to prevent death, and | think that there's clearly
evi dence to prevent recurrent ischemc events in this
popul ati on, and one of those recurrent ischemc events
i's myocardial infarction

| guess sone wordsm thing around using
those words is what you need to do, but | don't think
we can as a committee sit here and work out the best
wordi ng for this.

DR. TALARICO Right.

CHAI RVAN MASSI E: Except for the sentinent
that it should not say it's to prolong survival or to
prevent death.

Any other thoughts or comments on that?

That seens to be what everybody is | ooking for.

Vell, | think that we've covered this
gr ound. I don't know if there are any further
questions. It's a difficult problem one that's going

to be comng to us nore and nore frequently, |I'm
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af rai d.
Thanks, everybody, for their tine.
(Wher eupon, the foregoing matter went off

the record at 5:34 p.m)



