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8:02 a.m

CHAI RPERSON KLEIN:  If | could ask the
panelists to please take a seat at the front of the
room |=ve been told it=s 8:00, and it=s tinme that we
get underway.

| =m Harvey Klein, fromthe dinical Center
here at the National Institutes of Health, and |
understand that someone has absconded with the place
tags and the nanes that we were using yesterday, so in
starting this norning=s session |=mgoing to ask each of
the panelists to introduce hinself or herself, so that
our transcriber can identify them

DR HOLCRCFT: I=m Jim Holcroft, from the
University of California at Davis.

DR WEI SKOPF: Richard Weiskopf, University
of California, San Francisco.

DR KRUSKALL: [I=m Margot Kruskall, from
Beth |srael Deaconess in Boston.

DR CARSON Jeff Carson, from the Robert
Wod Johnson Medi cal School .

DR NESS: |=m Paul Ness, from Johns Hopkins
in Baltinore.

DR COHN Steve Cohn, from the University

of Mam.
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DR JOYNER MKke Joyner, from the Mayo

DR VLAHAKES: @is M ahakes, Mass General
al , Boston.

CHAlI RPERSON KLEI'N: Thank you very much

Now, our session has to do wth the
al issues, but I=m going to take the Chair=s

prerogative in warmng up this norning and start off

with
panel

about

a question that=s a Ilittle different for the
sts here, and that is that we heard yesterday

the close linkage, at |east the hope for a close

i nkage between preclinical studies and clinical

studies for safety. Wiuat |I=d |like to ask the panelists

is whether there are any consensus nodels that the FDA

ought

to be requiring? For exanple, we know that

t here=s the possum esophageal sphincter nodel, the rat

mesent

hound,

ery, the dehydrated swi ne, the splenectom zed fox

and hundreds of others. Al of these conpounds

are a little different. In terms of noving from

precli

ought

nical to clinical studies, are there nodels that

to be conpul sories that every conpound should go

through in order to say this is now ready for a

clinical study?

your

DR \WEI SKOPF: Let ne begin by answering

question with a question, and that is, do we
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really know as yet where the promnent toxicities lie
for these conpounds? Now, given we are dealing with at
least two different classes of conmpounds, and wthin
those classes the conpounds vary, so there may be
differing toxicities. For example, | was struck
yesterday by sone data that Doctor Saunders presented,
but we haven=t had an opportunity to discuss, and that
was that in one Baxter=s trials, perhaps, Mke mght be
able to comment on this, I=m not sure if this was
overall or just one trial, Baxter noticed an increasing
severity of stroke in the treatnent arm and is there
an issue there? Do we need to have nodels that | ook at
neurol ogic injury?

DR CCOHN: Doctor Kein, 1 also have a
guestion for you.

Are you asking this question for future
products or for +the existing products, because ny
understanding is that these products have gone through
sonme acceptable preclinical evaluation and are now
goi ng through their Phase Il and I11.

CHAl RPERSON KLEIN:  No, precisely, | am
asking for future studies of future conpounds, because,
in fact, | think there=s sone question in many peopl e=s
mnds as to whether the appropriate preclinical studies

were, in fact, done for sone of the conpounds that then
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DR JOYNER | think there are two issues
here. One is, if you are trying to use themin a shock
trauma resuscitation nodel, where typically people have
assuned the potential patients are going to be
reasonably young, reasonably otherwi se healthy and so
forth, although we heard yesterday that trauma i s now -
- the denography of trauma is changing, so | think
t hat =s one i ssue.

The second issue is use in elective
surgery, like in the henodilution trials that people
are tal king about here, and | think the issue there is,
in general, why do people die in the perioperative
period? People don=t die from the surgery typically,
they don=t die from the anesthesia, they die because
sonet hing happens to their co-existing disease which
causes a problem And, if you |look at who gets bl ood,
and everybody here knows that 50 percent of the people
who get blood are 65. The average person who has
surgery at our place is like 62. And, these people, if
you |look at the Medicare database, you |ook at any
dat abase you want to talk about, these people, a high
fraction of them have hypertension, a reasonable
fraction have reduced ventri cul ar functi on, a

reasonable fraction have lung disease, a reasonable
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fraction have either overt or covert renal disease and
so on and so forth.

So, the thing is, if you want to use this
stuff in elective surgery, ask yourself what causes
problens in the perioperative period, and, again, in
general it=s not the operation, in general it=s not the
anesthesia, it=s sone interaction of those things wth
t he pati ent=s co-existing disease.

And so the thing that has struck ne is, for
exanple, the SHR rat, which has been a terrific nodel
of hypertension or to follow up on what Doctor Wi skopf
said the stroke-prone rats. Sone of those nodels m ght
be very helpful in trying to understand how these
animal s, especially a small aninmal nodel, how sone of
these conpounds or future conmpounds interact wth
conmon co-exi sting di sease.

For exanple, maybe these products would
cause less hypertension or less relative hypertension
in SHR rats because there=s sone evidence that their
nitric oxide system is already nessed up and so you
can=t inhibit sonething that already is kind of not
there. So, there=s been sone di scussi on about that.

So, to reiterate, one is, distinguish
between whether you are trying to |look at a

resuscitation nodel or a resuscitation use versus an
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el ective surgery use. If you are going to do an
el ective surgery use, | think you have to start asking
guestions about co-existing disease that the patients
are likely to have.

DR HOLCROFT: In addition to all that, 1=d
make a vote for at |east sonme studies in unanesthetized
nodel s. O course, these products are going to be --
for this norning=s discussion -- are going to be used
in anesthetized patients, so you mght argue, what=s
the point of studying the unanesthetized aninal. But ,
at least in the shock studies, the anesthetized nodels
and the unanesthetized nodels are different.

And then second, I=d nake a plea for at
| east sone studies in primates, and that=s just -- |
guess it=s just a qgut feeling, but | think we are
ki dding ourselves when -- let=s say it this way, it
just seens that the prinmates are nore like us than the
others, and so if just ten or 20 baboons are thrown in
there somewhere | think that=s worth it, and it=s not
t hat much nore expensive to do that.

DR COHN: The other point, | think to nmake
it clinically relevant we really need to focus on, in
terns of the shock resuscitation nodels, really need to
be uncontrolled henorrhage rather than controlled

henorrhage, because | really don=t know how the
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controlled henorrhage nodel relates to the typica
traunma patient who we are resuscitating at a tinme when
they are still having, you know, a high degree of
ongoi ng henorr hage.

So, if we are going to devise the perfect
nodel to mmc the clinical si tuation, Doct or
Hol croft=s gut feeling may emanate from the fact that
he does unanesthetized baboon research, or at |east
did, but I have to agree with him | think that that
woul d be i deal

And, of course, sonme of our products have
gone through that process.

DR HOLCROFT: The controlled henorrhage
versus uncontrolled henorrhage, | wouldn=t require all
of the studies to be done in an uncontrolled henorrhage
nodel , just because those nodels are very tricky. You
can pretty much, in our experience at |east, we=ve been
able to pretty much nmake uncontrol |l ed henorrhage nodel s
do anyt hi ng we want.

The argunent in the literature is whether
in wuncontrolled henorrhage, resuscitation increases
bl eeding, and the literature is split right down the
m ddl e, and the people who think that it does have been
able to, you know, design nodels where resuscitation

does increase the bleeding, and those who think it
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doesn=t have been able to devise nodels where it
doesn=t .

So the advantage of the controlled
henorrhage nodel is that it is clear cut, everybody
knows what you are dealing with, there=s a rich body of

literature on it, and experience. The disadvantage of

the controll ed henorrhage nodel, fixed volune nodel, is
that it=s not realistic. So, | think both nodels have
a place, but | wouldn=t restrict ny research to just

one of the two.

CHAl RPERSON KLEIN: Let nme just push this a
little bit further, if | mght, and that is to ask
t hose panel menbers who are wlling to commt
t hensel ves, since you can change a nodel wth al nost
any slight physiologic change that you w sh, and nake
it do many different kinds of things, or show different
ki nds of things, or not show different kinds of things,
would it be helpful to have three, or four, or five
consensus nodels that every product is tested in before
they go to clinicals? Wll defined, well structured
all the conditions known, does anyone want to conment?

DR HOLCROFT: Sure. | don=t think we could
agree on that, | don=t think. W could try. | bet we
can=t even agree here anong the nodel s.

DR COHN | agree that it would be hard to
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get agreenent .

DR NESS: It would seem that one of the
things that we=d want to do in selecting nodels for
these situations would be to try to reproduce the
toxicity that you think you=ve seen in the clinica
studies or in sone of the other aninal nodels. For
exanple, the neurotoxicity, infectious conplications,
t hose t hi ngs.

| =m ki nd of concerned that unless we try to
understand what causes them in these toxicities, if
they exist in early studies, we=re going to sort of be
pl agued forever, you know, showing that they don=t
exist in humans, and the field is never going to nove
ahead.

So, for exanple, the neurotoxicity which
seens to be an issue, it would seemto nme to be very
inmportant to try to understand nechanistically in sone
way why this seens to be occurring. s it a
vasoconstrictive event, is it a direct toxicity, what
is it, so that one can then study it in nodels, study
it in patients, and either say this is real, we need to
deal with it, or it= not real and we don=t have to
worry about it in |licensure studies.

CHAlI RPERSON KLEI N Any ot her comment s?

Doct or Kruskal | ?
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DR KRUSKALL: | think it would also be

worth thinking about rechallenge experinents. | =m
trying to think of the ways in which any of these
products could be used once they=ve been licensed for
one indication, and | envision scenarios where patients
are given this material over a longer period of tine
than just in an inmmediate surgical setting, or are
rechallenged with the material sone weeks or nonths
aft erwar ds. And |I=d like to understand in an aninal
nodel whether there are additive or anammestic effects
to the substance.

DR JOYNER | think it would be ideal if
you could have three or four common nodels. Again, it
would be difficult to agree on them and part of that
goes to whether you are thinking about this in terns of
a resuscitation fluid or use for an elective surgery to
spar e bl ood.

| think it would take sonme tine, but |
think if you cane with three or four, or if the FDA
per haps gave people kind of a Chinese nenu approach,
and said that there were six or eight acceptable
nodel s, and depending on what those folks, what
indication that they were aimng toward, whether it=s
like the Alliance folks who are |ooking nore for the

henodi | uti on approach, versus Doctor Could=s group,
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which is looking nore for volune resuscitation, they
may pick three or four of the six or eight, and that
way you would ensure there would be sone overlap
between one or two, so maybe four out of six. So
everybody would have two in common, and there would be
sonme overlap, and then the people would be able to have
specific nodels if they are not going to be using it in
vol une resuscitation nmaybe, or don=t want it |icensed
for that, maybe it wouldn=t be as necessary to do one
of these uncontroll ed henorrhage nodel s.

CHAlI RPERSON KLEI N:  Yes, anot her comment ?

DR COHN | don=t know, it bothers ne that
we are going to force industry to conply with -- to use
a set of nodels which are just as arbitrary as any they
m ght choose. You know, | think it=s one thing to say
we have a nodel, we know that this is the right nodel
it=s been validated for the use, you know, we don=t have
that, and we could get a group of panelists together
here to tal k about henorrhagi c shock, and we would al
agree on what we don=t know, but I=m not sure that we
could all agree on what the perfect nodel was on
what ever subset of patients you want to | ook at.

So, | think -- | happen to know that the
Baxter product, for exanple, had gone through sone of

the kinds of testing, top off, top load, repeat,
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studies that we=re talking about. They also did a
series of studies in shock nodels, showng that it was
actually beneficial in the setting where parts of the
cerebral «circulation were occluded. So, | nean, it
just underscores that while sone people are pigs, all
pigs are not people, and that, you know, you can=t
generalize from an aninmal nodel wthout actually
looking at it in -- yes, you can, you know, |=m not
sure you can generali ze.

So, | nean, probably whatever industry does
has to neet sone |evel of acceptability at the FDA, and
the FDA may change its opinion, you know, over a period
of five or six years, which happens. | would hate to
tell them that these are the three or four perfect
nodel s and you have to all go through them so they all
go back to the drawi ng board, prove it in those nodels,
and then the FDA changes its opinion and now those
nodel s are no |onger acceptable, because our know edge
scientifically 1is changing. Wat wused to be a
perfectly acceptable R nger=s nodel 20 years ago is now
felt to be, well, it=s nice to go fromthe uncontrolled
to a controlled -- a controlled to an uncontrolled
nodel in the setting of shock

So, I  think our understanding is in

evolution, it=s hard to, you know, |ay down the Ten
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Commandnent s her e.

CHAl RPERSON KLEIN: And, all people are not
pigs, | guess, is the final.

I-=d like to go back to one other safety
guestion before we go back to elective surgery, and
that is, under safety question nunber one we have the
guestion, are there other potential toxicities in
addition to the ones listed in the first paragraph that
you think should be added to this list? And I=d also
like to ask the panel a corollary to that, and that is,
we frequently hear, well, there is neurotoxicity, show
us sone studies that tell us your conpound doesn=t have
neurotoxicity, or doesn=t generate free radicals. Do
you have any specific recomendations on how to | ook
for sone of the «clinically relevant toxicities
mentioned in this first paragraph or not nentioned in
the first paragraph?

DR HOLCRCFT: In an aninmal nodel, Doctor
Kiein, or clinically?

CHAlI RPERSON KLEI N: Ei t her one.

DR HOLCROFT: Animal nodels, | woul dn=t
know how to do it, but the clinical question is easy.
You just ook at d asgow outcone scales, scale scores.
So, that=s straightforward.

The aninmals, | woul dn=t know how to do.
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DR CARSON: Har vey, what are t he

neurotoxicities that have been described?

CHAl RPERSON KLEIN: There are a variety of
neurotoxicities described in vitro, and we just heard
about the possibility of stroke being one that=s
actually not on this list in specific, but may be a
very inportant one. And, | guess the question is, is
there -- are there specific assays that would help
predict these, either in the preclinical setting or
that ought to be | ooked at specifically in the clinical
setting?

DR VLAHAKES: This is a hard one, because a
ot of these things are going to be dependent on the
substrate you are starting with, nanely, pre-existing
condi tions, many of which may be undi agnosed |ike small
vessel cerebral vascul ar disease. And, for exanple, if
hypothetically a material caused thronbosis to occur in
smal |, diseased vessels you are not going to really be
able to nmake a preclinical decision based on studies of
the coagulation system or studies of rheol ogy.
Rheol ogic studies would predict, for exanple, that
addi ng oxygen content and di mnishing the viscosity of
the blood favors oxygen delivery. So, the ultimate
studies are going to cone out of Phase | and the

extension into patients in Phase |1
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The safety data accunulated in Phase 11
trials wth this class of materials at this stage of
t he devel opnment, | think is key.

DR WVWEISKOPF: In addition to what 1is
| abel ed here as cardiovascul ar/ henodynam ¢ changes, |
woul d add the possibility of direct nyocardial injury.

There are a nunber of preclinical studies, | think,
from various of the henoglobin based conpounds that
have noted sone nyocardial issues in various aninal
nodels, and | think we heard yesterday that at |east
one of the studies noted an incidence of nyocardial
i schem a.

CHAl RPERSON  KLEI' N Are there specific
assays that you would recommend, or anyone else on the
panel ?

DR JOYNER 1In all the data |I=ve seen with
this generation that=s been published, people have been
quite rigorous | think in |ooking at some renal issues,
and |=m surprised that renal toxicity isn=t there. I
think that the class of conmpounds that have been tal ked
about now have done a good job trying to denonstrate in
animal nodels that those issues are not huge, but
certainly everybody is aware of the potential inpact of
henogl obi n on the kidneys. And so, | think that should

continue to be nonitored cl osely.
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DR KRUSKALL: | would agree with that, and

it would seem to ne that we ought to require careful
studies of kidney, liver, pancreatic and perhaps nuscle
infjury as well, in terns of the endpoints that are
| ooked at, both in animal studies and in human studies.
| don=t want to see those brushed under the rug, as
enzynme changes of unclear significance. | think they
have a real phenonenological neaning we have to
under st and.

CHAlI RPERSON KLEI N: D ck.

DR WEl SKCPF: One further comment. I
think nost, if perhaps not all of these, are addressing
henogl obi n- based conpounds, but, again, we are talking
about at least two different classes of conpounds,
whereas these may apply to the henogl obi n-based. Are
there issues and toxicity issues that we need to
address for the fluorocarbons?

PARTI Cl PANT: (Speaker speaking from an
unm ked | ocati on)

DR VEI SKCPF: Sorry, | was only reading the
first paragraph.

CHAlI RPERSON KLEI N Doct or Ness?

DR NESS. Yes. W heard yesterday, for
exanmpl e, of some preclinical stuff, or even first phase

stuff, where patients were being infused while awake,
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and had nausea, vomting, G upset, fever. It would
seemto nme that those are potentially inportant signals
of sonething that nmay actually get worse in patients
who are stressed receiving these conpounds in surgery,
or in trauma, or whatever else we would choose to do
with them And, therefore, at the very least | think
we would want to know, what is the nechani sm behind
these toxicities or synptons that these patients,
heal thy subjects, are encountering? Can they be
phar macol ogi cally bl ocked? Are they the sort of
har bi nger of sonething nore serious? It seened to ne
that we were being a little casual about sone of these
sort of side effects in healthy subjects, which could
be potentially dangerous.

CHAl RPERSON KLEIN:  Does anyone want to
comment on specific nethods of detecting sone of the
generic toxicities, renal toxicity, neurotoxicity,
free radical generation, or any of the others that are
listed in paragraph one?

DR JOYNER | nean, | keep -- | hate to
keep beating a dead horse, but | think that |ooking at
t hese nodel s of co-existing disease woul d be reasonabl e
in animal nodels, for hypertension. It would be
reasonable to |ook at sone of the cardiovascular

i ssues, and also with the ani nal nodel of reduced renal
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function. | think those are essential, because whether
you are tal king about trauma or using elective surgery,
agai n, in elective surgery, especially in older
patients, in sone cases a nmmjority, but certainly a
lot, in all cases those folks are going to have
conprom sed renal function and hypertension.

DR COHN | think without namng a specific
test, | think that the last thing there, decreased host
resi stance to overwhelmng infection, and specifically
multi-organ failure, would be a very inportant thing to
follow in these patients, honestly not so nmuch, or as
much for the new product, experinental product, as for
bl ood itself.

One thing | don=t think we=ve tal ked about
much at this synposium is the inmune-suppressive
effects of blood itself, and that one of the potentia
benefits of the blood substitutes is that they nmay have
a much |ess imune-suppressive effect. So, that may
be, while maybe nortality is equivalent in the two
resuscitation arns, that it nmay be beneficial to use
the new products in terns of their 1 nmune-suppressive
effect. So, | think it=s inportant to evaluate that
and, you know, look at a whole variety of different
areas there.

Recently, there was a paper presented where

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

22

they |ooked at neutrophil primng in the PolyHene
resuscitated patients versus patients receiving blood
in the setting of trauma, and they found that the ones
t hat received PolyHenme actually had a narkedly
di m ni shed neutrophil primng as evidenced by CDllb,
super oxide anion and elastase. So, | nmean, the

neutrophil primng was dimnished in the humans, the

patients | should say, who received the blood
substitute, and | think that nay be a potentia
benefit. So, | certainly would, while | think we

certainly need to follow safety issues, there may be
sonme potential benefits that could be uncovered by
closely nonitoring their multi-organ failure and their
i nci dence of overwhel m ng infections.

CHAl RPERSON KLEIN: If there are no other
comments on this issue, let=s nove to the item three
which is elective surgery, and is the topic for this
morning=s first panel, and we can start right on wth
question A, shouldn=t oxygen therapeutic be eval uated
in a controlled clinical trial in henodynamcally
unstable patients requiring blood prior to licensure
for elective surgery, to ensure that its wuse 1in
surgical patients at the highest risk would not lead to
a worse outcone than if bl ood were used?

Anyone.
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DR VLAHAKES: Can you tell us what you nean

by henodynam cally unstable, at |east the degree.

CHAl RPERSON KLEIN: Well, 1=m going to ask
about the gamut of patients, clearly not the patient
that=s totally elective that cones in for their bypass.

DR VEI SKOPF: Well, this says, the title
here says elective surgery, so now you are talking
about a henodynamcally wunstable patient undergoing
el ective surgery. |=m not sure how you would do a
study like that. That neans either you sel ect sonebody
who 'S goi ng for el ective surgery who  was
henodynam cally wunstable prior to elective surgery,
that=s difficult to conprehend, that it=s actually truly
elective, if the patient is henodynam cally unstabl e.

DR SILVERVAN. Toby Sil verman. Let =s nake
it sinmple, let=s call it perioperative use rather than
el ective surgery.

CHAlI RPERSON KLEI N: Toby, j ust one
clarification, do you nean for the unstable patient
perioperative use as sort of a worst case scenario,
before you woul d take such a conpound into the strictly
el ective surgery stable patient venue?

DR SILVERVAN R ght. If you take a | ook
at the rest of the questions, one of the questions has

to do with when you study someone undergoi ng orthopedic
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surgery, we want a broad distinction between unstable
patients and a stabl e popul ati on.

DR JOYNER But, in general, people that
have orthopedic surgery, it=s truly elective, and they
are worked up and they have their echo, and they go to
see the cardiologist and they are about as tuned up as
they can get, sone have angi opl asty beforehand, or they
are people that have long bone fractures and are done
on an urgent or energent basis. | nmean, so there=s --
| mean, | think Doctor Wiskopf is saying that an
unstabl e elective patient is kind of a contradiction in
terms. Either the patient is stable and it=s elective,
or there=s an urgency where we can=t work the system
out .

DR SILVERVAN Let=s just change the title
to perioperative use outside of the trauma setting.

DR VLAHAKES: Well, there=s two kinds -- to
try to take this down one road or the other -- there
are two general types of clinical scenarios that m ght
come up in a perioperative setting. Nunber one, the
patient who is euvolemc, who has received, |et=s say,
crystalloid or non-hene, non-oxygen-carrying colloid
repl acenent, and who has becone anemc, typically it
will be, for exanple, the cardiac surgery patient who

has been rewarmng in the I1CU and is getting fluid
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So, you have a euvol em c, stabl e,
perioperative patient for whom you are going to treat
anem a, for concerns about oxygen carrying capacity,
perhaps the SVR is low, versus a patient, on the other
hand, who mght be hypovolemc from blood loss in the
operating room

So, if | can give a definition to what=s
witten in the docunent, let=s say that unstable neans
the patient who is hypovolemc because of surgical
blood loss that is occurring at the tinme the decision
needs to be nmade to infuse and let=s work from there.
Those are two different scenarios, nunber one. Nunber
two, they may have different -- they nmay have different
inplications for a safety profile. They al so have
different inplications for the range of data that you
could collect because of the rapidity wth which
transients may occur. And, | think they have to be
designed differently in clinical trials.

DR VEI SKOPF: Wl l, as any clinician in the
room knows, those of us who work in this environnment
have a goal of preventing sonebody from becom ng
unst abl e. And so, and transfusions are ordinarily
given, not to sonebody, except in a trauma setting, not

to sonebody who is wunstable, but because of acute
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anema or ongoing blood loss, but not to the degree
t hat makes the patient unstable.

If one seeks, for whatever reason, to
produce a study in sonebody who is Aunstablegin the
perioperative period, it=s difficult to inmgine a
satisfactory design of such a study where those
patients can be adequately captured in an appropriate
time period, that to gather an end that would satisfy,
| think, regulatory authorities to be sufficiently
powered to catch whatever safety issues one is |ooking
for in this population, | think would be exceedingly
difficult.

DR COHN | would add to that by saying
that the kinds of patients you are talking about are,
you know, | nean you could cone up with a couple of
different categories, liver transplantation, nassive
upper G bleeding requiring gastrectony, massive |ower
G, | nmean there are a nunber of different situations
where a patient is having ongoing henorrhage in the
el ective or sem -energent situation. There=s a whol e
| ot of background noise in those patients. | think it
would be very difficult to separate out the fact that
the guy has got wunderlying cardiac disease, is on
anticoagulation for his valve, and has developed an

upper G bleed where a normal person would have
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responded to endoscopy, Yyou Kknow, or endoscopic
cauteri zation. | think we are looking at a conplex
group of patients who becone unstable. | don=t think
it=s the routine patient, and |I think it would be very
difficult to separate out all the wunderlying things
that led to them becomng unstable. | think it would be
a very difficult thing to dissect out the inpact --
safety issues that mght conme along with a new product.

| think it would be very hard, even harder than
t rauma.

DR VLAHAKES: Let nme expand on that by
putting a suggestion on the table. New class of
products, not a trenmendous clinical experience out in
the field, and you also, not only from the standpoint
of the FDA, but also from the standpoint of people
interested in using these materials, and certainly from
t he standpoint of conpanies, would Iike to have, nunber
one, the safest environnent to ensure success in the
regul atory process, but secondly, the best opportunity
to gather data, which is desperately needed wth
sonething that is very new, and the best opportunity to
detect an adverse occurrence, and to understand it, so
that it can be, you know, fixed or done away in future
materi al s.

|  would wurge that this, for initia
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clinical trials in this setting, that we consider using
the euvolemc patient who is anemc, where materials
are being given for their oxygen carrying capacity, and
you have the best opportunity to gather data that=s not
going to be confounded by other transients that are
occurring.

DR HOLCRCFT: |1=d vote on that, too. I
would think it would be easier and overall better to
start out in a controlled situation, with a patient who
is fully nonitored and so on. And, | think you are
nore likely to get good safety information, at |[east
initially, on those patients, and then take it to the
nmore conpl ex henobdynam cal |y unstabl e patients.

DR VLAHAKES: That woul d i ncl ude
postoperative anema, and it could include --

DR HOLCROFT: Yes, sure.

DR VLAHAKES: -- the ANH, the acute
aut ol ogous donation protocol that was descri bed.

DR HOLCROFT: It would include any of
those, and then a very careful look at things |ike
enzyme changes and so on.

DR JOYNER | would like to echo what
Doct or Wi skopf said. As anesthesiol ogists, we spend a
great deal of tinme and effort making sure that patients

don=t becone unst abl e. Most of the -- | don=t know I
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al ways thought that nost of the transfusions that we
give, in fact, are preenptive. W give them before the
patients becone unstable, based on the type of
operation the patient is having, our estimates of
ongoing blood loss, the fact that we can nonitor
patients, maybe we have their henogl obin and so forth.

The second thing is, is if you think about
operations like liver resections, Wipple procedure,
and so forth, we do a lot of those in Rochester, and
the patients are all treated as if they are going to
have, you know, mnassive interop henorrhages, and very
few do, but we are there with, you know, blood in the
room and so forth for the three, or four, five, or ten
percent who need it, but the rest of the people just
kind of sail through and nmaybe get one unit, nmaybe get
two units, a lot of them get none.

And so, a lot of what we do, at least in
the ORs and in anesthesia, is preenptive, and our goa
is exactly what Doctor Wiskopf said, it=s to never
have anybody get unstabl e, never have anybody get cl ose
to unstabl e.

And, at big centers, in large part, people
are quite successful doing that in very sick patients
having very big operations electively. It=s not as

dramati c as peopl e think.
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DR KRUSKALL: So, rather than the unstable

patient, |=d actually prefer to see the stable
situation, but I=d like to ensure that it=s pushed to
its extrene. It would be frustrating and not a
guarantee of safety if the typical henodilution that
many people use or envision doing conprise the majority
of this trial, in other words, a two or three unit
dilution. I-d like to see us push and define the
extrenes and ensure that those are included for at
| east sonme of these patients. So, for exanple, getting
down to henogl obins of five or so.

DR NESS. Yes. There are a couple of -- we
certainly could do a lot of elective surgery and
henodi lution stuff and find out, perhaps, what the
safety profile in patients, whether we=ll really learn
very much about efficacy under those situations, in
terms of really doing anything for the patient, is
uncl ear. But, there are, | think, a couple of sort of
el ective surgery situations where there is high blood
volunme wused, that the patients, |=m sure, becone
hypovol emc, and these go on in big centers in things
| i ke thoraco-abdom nal aneurysns. W seem to do one
every Wdnesday, and a couple of coolers of blood go up
there for about 30 wunits each case. These are

el ectives. The patients are studied pretty extensively
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beforehand. | think there are a nunber of centers who
are dealing with these types of cases, and | think it
is reasonably controlled. Liver transplant, obviously,
because of liver failure up front, nakes it a nmuch nore
conplicated case to study, but there are sonme very
| arge cardiac or vascular cases that could be studied
whi ch m ght put nore stretch into these studies.

DR JOYNER Instrunented backs, too.

DR WEI SKOPF: Sure, and |=m sure sone of
the sponsors are investigating their conpound in those
sorts of patients, but large blood |oss does not
necessarily nean an unstable patient. One can naintain
stability despite an enornous anount of blood I oss,
excluding the trauma circunstances that we were tal king
about yesterday.

CHAlI RPERSON KLEI N: Doctor Carson, you had a
comment ?

DR CARSON: | think it would be desirable
to try to deal wth the henodynamcally unstable
patients if you could, but | think trying to generate
the kinds of nunbers and logistics of inplenmenting a
protocol |ike that probably makes it wunlikely to be
successful .

So, | support the general consensus that

| =m hearing, which is that you are going to need to do
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this in a nore routine, oriented type of patient,
recognizing that there will be a conponent of those
cases who turn out to be henodynam cally unstable, and
there=s a lot going on with them you know, and you can
stratify your analysis in that group. And, if you have
a big enough nunber then you may have reasonable
nunbers of patients to | ook at.

It may turn out that your trauma node
really is your best nodel to try to look at the
henodynam cally unstable patients, and that trying to
do it in a nore general surgical environnment probably
you are not going to have the ability to do that.

DR AEBERSCOLD: Paul Aebersold, FDA. 1 think
your point is well taken on trauma and, perhaps, one
way of rewording this question would be to say, should
these products be evaluated both in the surgica
setting and in the trauma setting independently, two
different types of trials, rather than just surgery
al one

DR CARSON. | would think that would be
hi ghly desirable, because | think that the vol unmes of
this drug that are going to be given in two settings
would be conpletely different, | suspect. You know,
what are the inplications of the henodynam c changes

that are occurring in a trauma setting, and does that
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change the way these patients tolerate these drugs?
You know, is the stress of that environnent going to
bring out adverse effects that you won=t see in other
settings?

So, | think it would be desirable to do it
that way, if you coul d.

DR WEISKOPF: I=Il disagree wth that. I
think as highlighted by the study we saw from Baxter
yesterday, trauma patients are not a honogeneous,
normal |y distributed popul ation. You cannot -- | don=t
think one can ever expect to get a reasonably matched
group, a control versus treated arns, given the
diversity of injury that can occur, and the difference
in duration of time until patients get to the site of
treat ment. The pathology is just so diverse that |=m
not sure what information one ever will get out of that
kind of study. | think that was highlighted by sone of
the information that we heard yesterday from Doctor
Saunders, and if a manufacturer decides they don=t want
to have a trauma indication, is it our place to force
themto do that?

DR CARSON: If you have a large enough
study these things wll random ze out and the
heterogeneity wll be distributed equally.

| agree that you will wind up wth probably
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a pretty heterogeneous population, and, therefore, it
may be harder to isolate the effect of your
intervention from background noise, which is what |
think you are saying. But, the adverse experience that
occurred in the Baxter trial, if you had enough
nunbers, and you had central random zation, you concea
random zation, that if you had reasonabl e nunbers those
things wll fall out and wll be equally distributed
anong the two groups.

| =m not sure about, you know, how i nportant
the fact that you have very different patients and how
t hese peopl e have many different problens, whether that
will make it possible to figure out what=s going on.
But, if the common thene is henodynamc instability,
and you are replacing, you are giving them one of these
new drugs conpared to giving them allogeneic blood, I
think you should be able to |ook at that question and
see whether these drugs seem to behave and do the
t hi ngs that we want themto.

DR VEI SKOPF: Wthout wanting to press the
poi nt beyond reason, whereas, henodynamcally certainly
the products are being tested in trauma setting for
henmodynam c instability and for oxygen carrying, that
is not necessarily the overriding issue that is the

pathology for that given patient. They nmay have
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i nportant bleeding and simultaneously have an injury
that is equally as inportant or even nore inportant,
for exanple, as closed head injury. And, we all know
there will be a certain percentage of patients that
will not have that closed head injury determned at the
time of treatnment, or initiation of treatnent, and
there are other things that go on as well. So, | think
these are inportant confounders that | don=t think can

be made to be equivalent at the end of the study, even

with a large "n".

DR KRUSKALL: But, 1'll weigh in also,
mean to the extent that we are considering these oxygen
carriers, and the subtlety that we are trying to
forget, but the users won=t, is that these are bl ood
substitutes, | think that there will be a tenptation to
want to wuse these in situations beyond elective
surgery.

And so, | think relying on statistics in a
wel | -designed trial to help us appreciate the
confounders, to nme the trauma situation is essential
for understanding the extremes in which a blood
substitute could create a problem where the use of
bl ood would not, and | would want to see that done

even in a substitute that was being proposed only for

el ective surgery, just because one knows the limts
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woul d be pushed beyond the very stable patients for
whomthis was originally designed.

DR CARSON: One other thing is, and then
|=Il stop arguing, if you look at the A Baer trial, the

TRICK trial in the New England Journal in February this

year, that=s an ICU trial and, in fact, it=s a very
het er ogeneous group of patients. They are surgical
patients and nedi cal cases. You know, they are sick as
hell, like nmost ICU patients in North Anerica, so |
don=t know that it=s that dissimlar a situation to the
t rauma.

| think the head injury issue, | agree with
you that it seens unlikely that blood is going to
i nfluence the outcone in relation to the head injuries,
and so you are going to have to think about strategies
to keep those cases out of the trial. And, if they get
inthe trial, then what that nmeans is you are basically
getting subjects who are not going to contribute
information to the question you are trying to answer,
because it=s not Ilikely that blood wll influence
neurol ogic outcome in, you know, soneone who has an
intra-cerebral henorrhage, or, you know, sone aw ul
neur ol ogi ¢ event.

DR KRUSKALL: But, that=s just as true at

the other end. | nean, there are many patients who are
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going to be studied in elective surgery whose outcones
are going to be independent of the use of the blood
substitute, and we are not throw ng them out. W are

just taking themas part of the study.

DR CARSON. Ch, I|I=m not suggesting you
throw them out. | think when you think about your
power, it just neans that you are going to have

subjects that are probably not going to contribute to
the information you are seeking. So, you know, it
makes it that nuch nore challenging, you=ve got to
crank up the nunbers even further.

DR VEI SKOPF: | think I =m beginning to hear
support for what | said yesterday, that death is not a
sufficiently sensitive outcone, and not necessarily
appropriate for the thing that=s being studied.

DR COHAN But, it would have to be shown to
be equival ent. It may not be, you may determ ne that
it=s not your only endpoint, or even what turns out to
be the nost inportant endpoint, but it=s a key
endpoint. | think it would be nunber one on ny |ist.
| just want to make a comment about, at the risk of,
you know, the old proverb, you know, if you are a
hamer the whole world looks like a nail, | think that
if we don=t do a trauma trial sonewhere along the way

here, that an area where there is very likely to have a
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great use of the blood substitute is going to be
i nadequately studied, i.e., | think that we are going
to wuse these blood substitutes as a bridge in
situations where we have uncontrolled henorrhage. I
mean, | don=t see this as, you know, going to replace
blood in the setting of cardiac surgery in a patient
who has i nadequate circul ati ng henogl obin. Ckay.

In fact, even in the early PolyHene tri al
| keep comng back to that, where they did not find a
difference at 48 hours in the anmount of blood
transf used. Vell, | nean, it may be that we have to
give the blood later, but one potential nmajor benefit
of this would be as a bridge, the liver transplant that
goes bad and needs 100 units of blood now, nay get 99
units of a blood substitute and the next day get ten
units of blood. So, we probably ought to ook at it in
the uncontrolled henorrhage situation at sone point,
maybe to get licensure the FDA wll determne that
we=l|l do a controlled, you know, orthopedic back tria
or sonething like that, or a coronary bypass trial
But, | would think we would be sonmewhat unconfortable
about, you know, feeling it was acceptable when the
chief use of this may well be as a bridge in a variety
of situations that are very difficult to study, but

nevert hel ess, that=s where it probably will be used.
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DR HOLCROFT: The point has already been

made by the panel at the other end earlier on, but |=d
like to -- maybe | should just state ny biases right up
front, and then I=l|l tell you why I=mgoing to say what
| =m going to say.

| =m skeptical that using these substitutes
in the elective surgical cases is going to prove to be
that rmuch benefit. The facts are, as Doctor K ein
pointed out yesterday, we have an extrenely good
product now, it=s very safe, one in a mllion chance of
getting AIDS, one in a 100,000 or so of getting
hepatitis, and even if you get the hepatitis the chance
of its killing you is not that high. So, we have a
real good product now that can be used in elective
surgery.

The only reason for giving a substitute
would be to sonehow avoid using this extrenely good
product that=s already avail able, and sonehow keep the
-- just Kkeep everything pure so the patient only
receives his or her own bl ood. The potential benefit
there | think is mnor. Now, there mght be sonething
to it, I may be wong, and |I=d be happy to be proved
w ong, but that=s ny bias right now.

On the other hand, | can see sone of these

conmpounds being extrenely useful in the conbat casualty
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area and in pre-hospital care of trauma patients. I
could easily imagine these products savings lives and
savi ng neurol ogic function. | think that requires no
stretch what soever of ny inagination

Ckay. Now, if that=s case if you start
with that bias, and | do, at least until, you know, I
can hear sonme nore, then it seens to nme that the way
you=ve got to do the studies is that first of all you
have to have sone assurance that the products are safe,
because only then <can an investigator in good
conscience carry out a study in which no permssion is
going to be obtained fromthe patients.

So the next step is to see if it=s safe,
and that=s why | think this question is so critical
because the question reads in Illa, what should be done
first, elective surgery or trauma surgery? That=s kind
of what it is saying. And then | would say, well,
actually for safety purposes the elective situation is
where you can get the really good data, even though |
doubt very nmuch if it=s going to -- if these products
are going to be effective, or better than what we now
have.

So | would vote for purposes of getting to
the trauma trials, which is what | think we need, |

woul d propose ny answer to that question would be, do
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the studies in the elective case, especially for those
who believe that, indeed, there mght be sone benefit
to the patients in the elective case, then from these
el ective patients you should get an idea of how safe
the conpounds are, at l|east safe enough so an
investigator could use them in a setting wthout
informed consent, with the understanding that it may
well be that there wll be conplications in the
unstable patient, in a trial patient, that didn=t show
up in the elective cases. |=d be nore than willing to
accept that concept, that it=s true.

On the other hand, in the trial cases
there=s also the chance that you can really benefit a
patient, and then that will cone out in the nortality
data or in other endpoints |ike neurol ogi c outcone.

So, ny vote would be, I=d |ike to see the
safety trials done under the elective setting, so that
we can get on with the trials that I think are going to
really count.

DR CARSON: | think that=s a well-reasoned
argunent, but it all hinges on whether vyou are
confortable sending patients -- whether you are
confortable entering patients into a trauma trial
wi t hout consent, because, ultimately, | think you are

largely going to have a hard tinme doing it in many
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situations.

And, you know, I=m not sure that | know or
understand the ethical part of this thing as well,
because, see, | think you are right that the best
chance for these drugs to truly inpact outconme is in
that setting. So, in essence, what you are saying is
that we=re going to wait to study the setting where we
have the greatest potential to inprove outcone to try
to establish safety first, and so it has the
di sadvantage of delaying the evaluation in the place
that it could have its biggest outcone. But | think
it=s a well-reasoned argunent.

DR HOLCROFT: Wth respect to entering a
patient into a trial wthout permssion, or wthout
consent, you see, patients who have a systolic pressure
of 89 or less in the field, I=m talking about blunt
trauma patients now, and a d asgow conma scal e score of
eight or less, have sonething |ike an 85 percent chance
of dying. Those are the facts.

So, |I=d figure, all right, 85 percent
chance of dying --- oh, and you can=t do too nuch worse
than that, so l=mnore than willing to try sonmething to
try to save sone of those lives. W have evi dence that
it=s possible to do that wth other nodes of

resuscitation.
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DR CARSON: Jim you=ve just convinced ne

that you should do that trial and not wait for the
safety data, because, | nean, how nmuch worse are these
fol ks going to do even if these drugs cause troubl e?

DR HOLCROFT: Well, on that one -- well, |
think that=s the way Baxter trial should have been
designed actually, but | wasn=t asked. But, | think --
and there are patients out there, and not only is it
death, but it=s norbidity, these are patients who end
up permanently inpaired, and a trenendous burden to
thenselves and to their famlies, and to society.
Nonet hel ess, | think you need to pick those patients to
do -- eventually that=s -- | think you can justify
doing studies wthout informed consent if you pick
patients who really have a pretty dismal prognosis, and
that=s a problem I=m going to have with the elective
surgery, you see, because elective surgery the facts
are, even doi ng thoraco-abdom nal aneurysns, which | do
just about Tuesday in our place, the facts are is that
the great majority of those patients do fine, thanks to
our anest hesi ol ogi sts who keep them from crashi ng.

But, the patients with the head injuries,
and t he hypot ension, they don=t do well.

CHAl RPERSON KLEIN: | think you may have in

part already answered the second part of this question.
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If we take the definition of unstable out of the mx,
and say, if we are going to do elective surgery for
safety, should we select a population that=s relatively
high-risk rather than a population that=s relatively
low risk, and, if so, what is that popul ation?

DR HOLCROFT: We=ve naned sone of the high

ri sks, thoraco-abdom nal aneurysns, that=s a high risk

liver transplants, that=s high risk, | think we=ve naned
it, we do cardiac surgery nmaybe, |I=m not sure, so we
can tell you the high-risk procedures, that= no
pr obl em

DR VLAHAKES: Those settings also have the
advantage that the patients tend to be very well
instrunented, and, again, | think this entire endeavor
isin arelatively young phase conpared to other things
that are out there in the pharmaceutical world, and
getting the data, accumul ating a database, not only for
the vendor, but also just for the regulatory process
and for the field, is inportant.

So | echo that wusing those sort of big
operation-type patients wher e you have t he
instrunentation and the follow up, the patients tend to
be a little bit nore well characterized in terns of co-
norbidities.

DR WEISKOPF: Let me get around this
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question for a nonent, and that is in order to show
efficacy for any of these conmpounds that we=ve been
hearing about for the past day and a half, for
interoperative elective surgery there nust be a
substantial armount of blood |oss. That nakes all those
patients high-risk patients by the nature of the
operation that=s going on, and by the nature of blood
| oss. So | think these are being done in high-risk
patients to begin wth.

Now, if you are talking about sone
additional co-existing disease preoperatively, that=s a
separ at e i ssue.

DR JOYNER | agree with that comment, and
if you think about using them in orthopedic patients,
orthopedic surgery may not be risky, but the patients
are ol d.

So, when you start getting a cohort of
people that are 65 or 70, they are all going to be --
there=s two types of risk here, high risk for bleeding
and then high risk for -- they=ll all have co-existing
di sease, and high risk for perioperative problens that

would be associated primarily with their co-existing

di sease.
So, | think that you can=t get around it.
And, there are a lot of really -- | nean, people don=t
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realize this, there=s a lot of really sick people
having hip replacenents, people with 25 and 30 percent
ejection fractions, COPD, bad COPD, diabetics and so
forth. They are stable and they are anedically tuned
up, @but it happens all the tine.

| nmean, Doctor Wiskopf has been at it
longer than | have, but the thing people have to
realize is that we routinely put, or anesthetize,
sonetinmes it=s regional anesthesia, do this to really
very sick people, and alnost nothing ever happens.
It=s boring down there. | mean, it=s boring, | don=t
know how it is at your place, but there=s weeks that go
by in the hallway where | work where there=s 14
operating roons and about 16,000 cases a year, | nmean
occasionally it=s a nine-ring circus, but there=s weeks

that go by that nothing really very interesting

happens. The cases get put on, they get taken off
and, you know, there=s no codes, nothing. | nean, it=s
just --

DR CARSON. W really feel bad for you

DR JOYNER No, it just goes along. And,
you know, | mean, what is it, it=s 99 percent boredom
and one percent terror, and when sonething happens you
have to be able to respond, but there=s a lot of weeks

wher e not hi ng happens.
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CHAl RPERSON KLEI N: | think we are al

gratified to hear that, actually, since nost of us are
asl eep when we are exposed to this.

But, | guess the point is, in that setting,
especially with the potential co-norbidities that you
menti oned, perhaps then that mght be an ideal setting
to look for toxicities of these conpounds, as you said,
even though there are co-norbidities, and they are
elderly patients with a variety of disorders, generally
things go reasonably well. If they don=t, then we
ought to be able to see that fairly easily against the
noi se background and, perhaps, that answers sone of
Doctor Kruskall=s issues wth trying to push the
system is that sufficient to push the systen?

DR KRUSKALL: Yes, |=m wondering, and |
need hel p as nmuch fromthe panel as fromthe nenbers of
the FDA, as to whether we still haven=t covered the
situations where we maght find ourselves using blood
substitutes, for exanple, in an older patient wth
renal failure, or the patient undergoing surgery who
has chronic liver disease, is it sufficient to let the
role of the dice get us these patients through el ective
surgery, or through situations of trauma, or would it
be necessary and valuable to insist that sonme of these

i nfusions be done in patients with decreased creatinine
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cl earances, or with chronic hepatitis, viral hepatitis,
or other hepatic abnormalities?

DR VLAHAKES: Those have been exclusion
criteria of clinical trials in the past. The question
is, looking at it from the conmpany=s standpoint, the
doctor=s standpoint, and the regulatory standpoint,
when do you cross the river Styx with respect to those
kind, particularly hepatic and renal insufficiency, you
know, and | don=t know the regulatory process to know
how you do that, or what the recommendations are, or is
that something done after market approval in sinple
kinds of patients, and I=d be interested in what folks
fromthe agency have to say about that.

DR SILVERVAN. Toby Silverman, FDA Ve
have recommended that all patients cleared for the
surgi cal procedure be eligible for enrollnent. W have
not mandated that particular groups of patients at
these high risks be enrolled, but we have asked that
all patients cleared for the procedure, for just the
reasons you are tal king about, be eligible.

DR CARSON. Traditionally, when you | ook
at trials for new conpounds, these kinds of patients
are always excluded fromthese trials, and | would urge
that the FDA require these patients, that you take a

consecutive group of patients, and unless there=s a
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clear contra-indication to drug that they be enrolled
in the trial, and that the sick ones not be allowed out
of the trial, so that you can get this information

Traditionally, in the evaluation of drugs,
these patients are not there, therefore, the popul ation
that regul atory approval is based upon are the patients
that are the healthiest and, therefore, the | east
likely to find the adverse effects we are worried
about .

And so, if we require them then we are
nore likely to learn about this in the pre-marketing
phase of this eval uation.

DR SILVERVAN. Again, Toby Silverman, FDA

By saying that all patients cleared for the procedure
are eligible, and by saying that patients may not be
excluded by whim of the investigator, | think that
we=ve gone a long way to including the patients that
we=re nost interested in seeing here.

We-ve recommended that specific exclusion
criteria for liver disease and renal disease be

renoved. We=ve really limted the exclusions for these

clinical trials. So we are trying to get all coners
her e.
DR \EI SKOPF:. Vel |, | think that=s a
reasonabl e approach. On the other hand, | think, at
SA G CORP.
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least in the elective surgery environnent, one is
unlikely to accumul ate very many of those patients. |If
one takes electively cases that are going -- that have
substantial blood |loss, which is what the studies are
going to be in elective surgery, in order to show sone
sort of efficacy, by and large those patients wll not
have substantial renal disease or exceedingly inportant
pul ronary di sease, because, renenber, it=s elective
surgery and they will have been excluded by the surgeon
as not appropriate for this type of surgery.

So, whereas, | think that=s the appropriate
approach, it=s going to be difficult to collect the
data, and, whereas, we may want that kind of data it
would be also difficult to say, take a popul ation of
patients who have inportant renal disease, say, comng
for AV fistula creation, to say we are going to give
you a conpound just for toxicity testing, because
there=s no chance of showi ng any efficacy here because
they are very unlikely to need any blood to begin with.

DR SILVERVAN Toby Silverman, FDA. Pl ease
tell me how | can mandate that a patient undergo a
surgical procedure that the surgeon doesn=t want the

patient to undergo in the first place.

DR WEI SKCPF: Well, exactly, that=s what
| =m saying, is that | think you=ve taken precisely --
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the only approach you can take, and I=mtrying to do is
pointing out that you are unlikely to accunulate the
sort of data that sone nenbers of the panel would Iike
to see. That=s the world we are living in, and that=s -
- you can=t do any better.

DR VLAHAKES: | disagree. The patient
popul ati on we are seeing has tremendous co-norbidities,
at least looking at it from the standpoint of cardiac
surgery, particularly, wth respect to other --
particularly wth respect to renal and pul nonary
problens. They are elective because they walk in with
a suitcase, or, you know, they are not going to the
operating room at madnight, and then there are sone
subtleties to the definition of elective.

But, if you want to study patients that
have i nportant co-norbidities, the cardi ac, t he
vascul ar, and the elderly orthopedic, they are going to
be there

DR WEI SKOPF: That=s certainly true for the
cardiac, you are correct, and | wasn=t thinking about
those, but certainly these conpounds are being studied
in populations other than just cardiac. Vascul ar s,
whereas they have the disease, nost vascul ar surgeons
have gotten sufficiently good these days, t hat

transfusion is becomng, if not vanishingly small, far
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decreased, and there are few elective vascular cases
that require a fair anmount of transfusion these days.

DR JOYNER You=re right, and that=s part
of the problem people are getting good enough where
there are a lot of mnimal transfusions wth big
oper ati ons.

The second question, the second issue,
though, | agree wth Doctor W ahakes, is even if
peopl e, orthopedic patients for exanple, who may or nay
not have surgery that will require transfusion, if they
are older, and even if they have normal creatinines and
so forth, if you go and do the cal culations their renal
function is really pretty low And so, there are a | ot
of these people that |ook pretty good, but if you
actually go and say what fraction of their renal
function is normal, what fraction of their pul nonary
function is normal, the age related changes and mld
co-existing disease put these people, while they are
not in overt renal failure or anything like that, |
always like to say that these people are just a few
nephrons away. So, there=s a lot of really well
conpensated old people that are doing pretty well and
things are going well, so the question becones, wl
t hese conpounds either keep them from deconpensating or

make t hem deconpensate at a greater rate.
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DR NESS: Part of the problemwith sonme of

the co-norbidities in elective surgery for sone of
these studies may be that we=ve coupled them with ANH,
where in general, in terns of controlled patients, nost
people who have major renal failure, major cardiac
di sease, you wouldn=t want to do a henodilution in any
case, and then doing the henodilution using the bl ood
substitute as a vehicle would seem to be particularly
even, perhaps, nore risky.

So that, perhaps, what one would need to
do, in terns of considering elective surgery studies
is use patients who are likely to have henorrhage, who
are going to either need bl ood or need sonething else,
and have them as the vehicle, rather than always trying
to do the elective surgery studies coupled with an ANH
sort of nodel.

CHAl RPERSON KLEIN: | =m not sure whether |
heard consensus here or not. In fact, | am reasonably
sure -- |=m reasonably sure | haven=t heard consensus
here.

DR CARSON: Well, let ne, | nean, since it
seens to be Dick and | who are disagreeing all the
time, but | actually don=t disagree with nuch of what
he said, because you are clearly not going to have

lots, and lots, and lots of patients with, you know,
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creatinines of five, and, you know, FED 1s of 900 ccs

but you are going to have a mxture of patients, and if
you take all conmers you wll begin to accunmulate a
dat abase, whether it wll be enough to -- it won=t be

enough to have, you know, great confidence that you are

not dealing wth problens, but you-l begin to
accumul ate a database. And if events are occurring
commonly, you=ll pick it up. If they are occurring in
the usual rates then you won=t get -- you won=t be able

to detect those kinds of problens until Phase IV.

And, the last point to nake is that, who
gets blood? dder people get blood, and ol der people
have co-norbidity, so there will be a nodest anount of
co-norbidity in whatever population you choose to
study, but it won=t be -- you are not going to have
huge nunbers.

So, | don=t think we actually disagree very
much on this question.

DR WEI SKOPF: No, | wasn=t suggesting that
we did, | think we were agreeing, and it=s only an
issue of quantitation that we are talking about,
whet her or not enough data wll be accumulated to be
meani ngf ul .

DR KRUSKALL: There=s an interesting orphan

group of patients that |=ve been struggling with how we
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are going to get data, in terns of how to treat them
and those are the individuals wth warm autoi mune
henol ytic anema, for whom blood is difficult to find,
and for whom | know I=ll be sorely tenmpted to want to
use one of these substitutes should they conme close to
or reach |icensing.

And, it=s a particular worrisonme subgroup
because they are largely older patients, so they have
the co-norbidity we are already talking about, plus
they are struggling with their own increased free
henogl obi n | oads based on the henol ysi s.

And, |=m concerned that whatever nodels we
use push and study co-norbidity so that we can
understand whether we can safely use blood in the
situation.

| also am wondering whether it=s possible
to put together a study that allows us to accunul ate
these patients in a snall fashion, because | think many
peopl e have contacted the FDA for conpassionate use for
these substitutes already, and there wll continue to
be some pressure to do that. It mght be worth its own
separate study as we go forward.

DR NESS: Well, | would share that issue
obviously, for the warm autoi mmunes, but | think an

even potentially larger group who could really benefit
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fromthis that we haven=t tal ked about, and it=s often
in perioperative situations, is patients with sickle
cell anem a, where the standard of care now is that for
many large surgeries many people still do a
perioperative exchange wth four or five wunits of
bl ood, about a third of the patients who have been
chronically transfused are already allo-immunized, such
that it is difficult in many of the cases to find the
blood to use, and then if you do the exchange a couple
of days before, they often have nade a new anti body at
the point where they are in surgery, so their bottomis
falling out, and then you have nothing to give back
because they-ve nade a new antibody, everything is
i nconpatible, and you are really in a ness.

And, it would seem to ne that one of the
very attractive potential uses of one of these oxygen
carriers would be that instead of doing the exchange
you could do an infusion of one of these nmaterials.
You could raise the henoglobin transiently, which is
not a problem because you only want it transiently
raised. You could, perhaps, |lower the viscosity. You
woul dn=t be exposing to new blood with the risk of
developing new allo-antibodies in the perioperative
setting, or even for other kinds of acute events, chest

syndrome or other Kkinds of things in sickle cel
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anem a. These materials, | think, have trenendous
potential and | think it would be nice to have the
group or the FDA consider applications in these needs
as wel .

CHAl RPERSON KLEI'N: Just a quick followup
on that, Paul. Are we sure that there aren=t allo-
anti bodi es produced? How carefully has that been
| ooked at? | know it=s extrenely difficult to produce
an antibody against native human henogl obin. These
conpounds aren=t native, and in nost instances they are
given once, and frequently the search for antibodies to
neo-antigens ends a couple of weeks after the
adm ni stration of the conpound.

DR NESS: Well, | obviously don=t know the
answer to that, but | assune that the manufacturers
have been asked by the FDA to show evidence of that
sort. | think, even with the products that are nade
from outdated red cells, that the purification is
sufficient, so there isn=t enough nenbrane left that
probably would be allo-immunizing, have capacity to
al | o-i mmuni ze, and, obviously, that would be a concern
t hat woul d need to be addressed.

CHAl RPERSON KLEIN: This actually takes us
relatively nicely into the second part of Section III,

and we addressed this, or you all addressed this to
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sone extent yesterday already in the trauma setting,
but we are noving on to safety endpoints in the
surgical setting, and if you have a single pivotal
trial in a stable elective surgery popul ation, what
safety endpoints are nost likely to predict adverse
events at higher risk? And, we=re going to be talking
again about how one maght power a study with such
adverse events.

Wuld anyone like to start wth the
surgical patients? W heard sonething about the trauma
patients yesterday.

DR VLAHAKES: Well, if you are designhing a
clinical trial in a large nunber of patients, that the
patient popul ation should be broad and shoul d enconpass
a W de age range, and the purpose of doing this would
be to also include patients that may have undi agnosed
co-norbid conditions, and |=m thinking specifically of
cerebral vascular and cardiac vascul ar disease. The
safety endpoints should look at all organ systens, as
have been done in Phase | and Phase Il of clinical
trials, wth the idea being that you will have, in a
| arge nunber of people, patients at risk.

| think sonme decisions have to nade about
known coronary di sease, for exanple, patients that have

either mld stable angina nanaged under nedical
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therapy, or having elective surgery, there has to be
sone discussion about whether or not those patients
should be included, since a broad application wll
include patients who may have occult disease, | would
suggest that they be included. Sone patients who have
pre-existing mld chronic renal failure, COPD should be
included, and a decision nade about whether or not
patients wth known cerebral vascular disease to sone
degree should be included, but a broad patient
popul ation covering a wde range of ages where
toxicities in all organ systens are exam ned.

CHAlI RPERSON KLEI N: G ven t he known
toxicities, or what we think are the known toxicities,
are there specific things we ought to be |ooking for
right nowin these kinds of studies?

DR VLAHAKES: Henodynamcs, the d, the
cardiac, and for including the fluorocarbons, the
hemat ol ogic, infection issues followng surgery wth
respect to host resistance.

DR CARSON: | think it=s the traditional
things that we worry about in a clinical environnent,
you know, the post-op infarcts, heart failure. | think
that infection is an especially inportant one that is
one of the big problens that people devel op post-op,

and all the hematol ogical stuff, there=s, you know,
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drugs, the wunexpected things that happen are often
related there, and you are worried about the renal
function and hepatitis. You know, | think it=s all the
traditional issues that we face, you know, 1Iin a
clinical environnent.

DR VLAHAKES: The issues to be examned in
the pivotal trial between Phase | and Phase 11,
extended Phase Il studies for a given material under
consideration, the potential issues should conme out
from the database generated for a given product in
t hose early studies.

CHAI RPERSON  KLEI N: Vel |, we=ve heard
i ncreasingly about the increased nunbers that are being
required to try and be relatively certain that we are,
in fact, finding the common toxicities powering up the
studies for safety. Do you have any conmments about
that that mght be of help to the agency?

DR VLAHAKES: If you are looking at -- if
we are saying today that in Phase | and Phase |II
studi es we=ve developed a notion of what the material
safety profile may be, but we are all concerned that
when we expand its use to the older patients and nore
co-norbidities, if you are thinking of expanding the
spectrum of patients you are going to have to have the

nunbers. If you are looking for things that may not
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have shown up in Phase | and Phase Il studies, you are
going to have to have the nunbers.

And also, as a clinician I=d want to see
those, I=d want to know that if sonething proved to --
in very stable studies, and a stable patient
popul ati on, and normal volunteers in Phase Il studies
that nothing turned up, |I=d like the envel ope pushed a
little bit because ny clinical practice anyway requires
that | do that with alnost everything that | have used
in the past, where things have turned up follow ng
approval, nost notably, the agent aproteinine that is
used a lot in cardiac surgery. Wen that started to be
used in the patient population we are seeing, we began
to see renal failure that was really not a major issue
either in the European studies or in clinical trials in
the U S.

So the nunbers, although it nmakes the
pivotal studies nore conplex, it nmakes them nore
expensive, it nakes them take longer, we have to have
the data obtained fromlarge nunbers of patients.

DR VWEISKOPF: | agree in concept that we
want to be finding out as nmuch information about

toxicity, about all of these compounds, as we do about

all drugs before they are wused for the genera
popul ati on. On the other hand, | don=t think it=s
SA G CORP.
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reasonable for us to tell or recommend to the FDA that
they have criteria that are nore stringent than they
use in general for any conmpound or any drug that they
seek to -- that has asked for approval, that we be
careful not to single out this class of compounds for
sonme special notoriety that requires an "n" of severa
fold nmore than ot her conpounds m ght be.

If there are special issues that we think
ought to be investigated particularly, then I think we
should definitely nmake recommendati ons about that, but
to just, in general, accunulate nore data than is
ordinarily asked, to me doesn=t seem |like a fair thing
to do.

DR VLAHAKES. Well, if you design a
clinical trial where you have pages of exclusion
criteria, as you mght have in Phase Il trials to
elimnate people that you are worried about where
toxicities may show up, yet clinicians may want to
apply the nmaterials to these so-called Asuper
patients, @your hands are tied. | nean, you know, if a
vendor goes into the regulatory process wth exclusion
criteria that have been applied to the clinical trial
don=t they have to live with those follow ng approval ?

And it ties a clinician= hands nedico-legally, for

exanpl e.
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So, the question is, you know, how do you
break out of the envelope you create by defining the
risk profile of the patients? The only way | can see
you break out of that is that you build it into your
pivotal trial

DR CARSON: The traditional nunber of
patients that | think the FDA is requiring has been
3,000, which maybe -- you know, that would pick up --
that would exclude, at that rate, greater than one per
1,000 i n peopl e exposed.

The problem here, and I=m sensitive to the
issues that Dick is bringing up, is that we think we
have a very safe alternative product, which 1is
al | ogeneic blood, and so if you were to contrast, the
whole rationale, except for a lot of the situations
that Jim=s been nentioning, but in elective surgery the
whol e rationale to use these agents is because they are
safer, we hope. And so, it seens |like the burden of
proof here needs to consider that, and | think that=s a
di | emma. | =m sure that=s the reason why this question
is on the table.

And so, you know, it=s not the usual
situation that we face in approving a new drug. W
think we have a very safe alternative treatnent here.

DR WEISKOPF: | understand and appreciate
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what you say, and in large neasure it=s correct. O
the other hand, nany drugs are approved that are not
necessarily any nore efficacious than the drugs that
are al ready market ed.

|=m sure in our daily practice we can think
of many exanpl es where a new drug cones on board, which
really isn=t nuch different from its predecessor, and
yet, there it is.

DR CARSON You nean like the 30 non-
steroidal anti-inflamatory drugs, as an exanpl e?

DR VEI SKOPF: Well, in our practice like
neur onuscul ar bl ocki ng agents are used in the operating
room W have any nunber that are perfectly safe to
use, and yet, every year or two there=s a new one that=s
mar ket ed.

DR COHAN:. Making the assunption that we
want it to be as safe as blood, I=m not sure it
necessarily has to be safer, because there are many
situations where this wll be invaluable and blood is
not available, and I=m not just tal king about the pre-
hospital and conbat casualties, |=m also talking about
all the hospitals where there is an insufficient blood
bank, or there is no blood bank, places where they |oad
up a trauma patient or a sick @ bleeder and ship it

into the nedical center, they don=t have bl ood
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avai | abl e. But they could have blood substitute
avai |l abl e, and they woul dn=t need a blood bank to type

and cross patients, et cetera.

So, | think that in terns of safety, you
know, we would like it to be not harnful to the
patient, but it=s certainly going to be -- these

products are going to be available in ways that, you
know, the blood is just not available. So, | think that
there are many opportunities. This is not |ike another
anti-hypertensive drug, this is to say, a hypertensive
drug where there is nothing right now, you know.

So, | really, | wurge us to try to find a
way to show reasonable safety in an expeditious way, so
we can get this to the point where we can use it.

CHAl RPERSON KLEIN: This is in keeping with
the comments that were nmade at the end of yesterday=s
session, if one could denonstrate that any of these
conpounds were as safe as blood, and carry oxygen, that
that would be sufficient in your mnd for getting
sonmething on the market, and let the market determne

then whether and to what extent these are better than

bl ood.

DR COHN:  You know, wunfortunately, you=ve
got sort of a risk -- you are trying to analyze the
ri sk benefit. Doctor Holcroft has -- this is sonething
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| have to deal with every day, he commented on the
person who has a head injury and is hypotensive.
That=s an every-day occurrence. W have mllions of
head injuries, literally 2 mllion head injuries in the
United States, and they are dying at a great rate.

When you contrast, you know, that with the
fact that maybe a couple of patients may have a little
bi t of pancreatitis, okay, t hat receive this
medi cation, versus saving a considerable nunber of
lives potentially with the use of a blood substitute in
the pre-hospital setting, | have to react to the fact
that |=m very frustrated by the fact that 1| have
nothing I can do for these folks.

Pancreatitis, | can put the person in PO
for a week, right? |If they get a little bunp in their
renal function, | won=t give them a contrast |oad the
next day, all right, but | have nothing that | can do
for all of these scores of patients that are dying
because there is no way to give them an adequate oxygen
delivery out in the pre-hospital setting. W are
talking about, you know, an epidemc proportion of
patients.

DR HOLCRCFT: Coul dn=t agree nore. | nean,
that=s the point. W are talking, trauma Kkills

patients, and about half the trauma deaths are caused
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by head injuries, or the head injury plays a najor role
init. So, | guess, but wth respect to your -- as |
understood your question, Doctor Klein, the one you
just posed, you were saying if we could show that it
was equivalently safe to allogeneic blood would that be
reason to license it, | think that was your question
I's that right?

CHAlI RPERSON KLEI'N: And carries oxygen

DR HOLCROFT: And carries oxygen, right,
yes, that=s a good point. Thank you.

DR CARSON. And, delivers it, too, right?

DR HOLCROFT: And, delivers it, too, and
off loads it, that=s right, it=s got to do a lot of
t hi ngs.

As much as | would like to say yes to that,
| would still say no. | would still want to see a
study showing that it actually nekes a difference,
again, in trauma patients, or maybe in the sickle
patients. Now, that=s sonmething | hadn=t thought of at
all, or a patient with henol ytic anem as and so on.

l=d like to see a benefit in those
patients, because it=s possible, you see, that for the
head injury patient that maybe you don=t need the
henogl obin, maybe all you really need is just volune

and pressure, and so it maght be possible to achieve
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that with acellular solutions, it mght be. So |=d
like to see sone efficacy for those patients.

DR KRUSKALL: | think if it=s equivalent in
safety to blood, and it carries -- transports and
delivers oxygen, that it is |licensable for the
indications that Paul and | have been tal king about.
And, | think the magnitude of the narket doesn=t
concern me as nuch as the fact that there would be a
starting utility for it.

| still am worried about organ danage. I
appreciate in the setting of trauma that this would be
wonderful to have and the tradeoffs are terrific, but |
t hi nk about the horrendous problens that could occur if
the organ injury is additive in an older patient, and
also the potential for the ness that=s created nedi co-
legally if it=s used in a situation where, perhaps, its
indications were questionable and these conplications
occurred.

| think the problem is that we have too
many nmarkets that are of interest, in terns of this
product. W have no choice but to hedge our bets and
simultaneously look at trauma trials and sonething
that=s very elective. In fact, if we |look at what are
really poles of extrenes of use, | think we actually

woul d cover a very big array of potential indications,
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but we have to have studies at both ends.

DR CARSON. Harvey, you brought up equally
safe to blood. | nean --

CHAI RPERSON  KLEI N: Not identical, but
equal Iy safe.

DR CARSON: -- but, you know, | nean,
that=s not achievable in these kinds of studies. I
mean, then we could pull Steve CGould=s slide out of
64,000 and those are the kind of nunbers you are going
to start to look at. | nmean, it=s going to be -- you
are only going to be able to get that kind of safety
paraneters in post-marketing, and | think these drugs,
if they get marketed, and | hope they do at sone point,
then the FDA should require a post-nmarketing study so
that we have that infornation.

Can | bring up another issue, which is not
on here, about efficacy, how we are going to prove
efficacy in elective surgery?

CHAl RPERSON KLEI'N:  Yes, but before you do
that | think we=ve got a comment that was waiting.

DR JOYNER | want to make a comrent about
the safety issue and the trauma trials, and the trauma
surgeons here, true to their training, personality
type, MWl scores and so forth are anxious to have

sonething to do to these desperately ill patients who
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they see die at regular intervals, and they would
rather do sonething than not do sonething, which is why
they are good at it.

And, Doctor Hol croft=s coments about head
injury are inportant, and nmaybe you could help those
peopl e, maybe these conpounds would be terrific for
them and they would have |ess neurologic injury, in
addition to savings lives, and even if you didn=t save
any lives if you just had people that were nore
functional when they got out of the rehab unit that
would be a great, great, great achievenent, you know,
for your people in wheel chairs sl obbering.

But, the 1issue is, in nmny of these
injuries you are going to have disruption of the bl ood-
brain barrier, and wth sone of these henoglobin
conpounds | think that for a variety of reasons you
want to be careful before you put henoglobin next to
the brain, that=s the first thing, and the second thing
is, even though these conmpounds m ght have been seen as
safe in one environment, they may not be safe in
anot her envi ronnent. | really agree wth Doctor
Hol croft, you are going to have to do a trial because |
think you license sonething, you say it=s safe, or it=s
good enough, and, you know, you need to be brutally

intellectually honest with yourself before you don=t
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make sonebody do a trial, a well-designed trial. I
think you are really playing with fire there.

DR VWEISKCPF: 1=d like to bring up an issue
whi ch we have been tal king about but sort of skirting
around. | really would like to confront it head on,
because it has been bothering nme for the past day and a
hal f, and that has to do with off-1|abel use.

|-ve heard a lot of the panel discuss
issues related to safety, which are generated by the
concern for off-label use, and it is ny understanding
and | would like, | guess, comment from sonebody, sone
relatively senior person in the FDA about this, because
it will straighten out, perhaps, ny understanding --
it=s been ny understanding that a product is |icensed
for whatever the studies can support, and that then it
is up to an individual physician to decide whether or
not they want to take whatever risks are associated
with off-label use, and that the FDA does not take any
of ficial position about that. And so, the issue here
is, are we -- is it appropriate for us to be concerned
about off-|abel use? And, many of us, for many years,
have used many drugs in off-Iabel use. W all take
that individual risk and go on with it.

CHAl RPERSON KLEI'N: Does anyone else on the

panel want to comment on that?
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DR CARSON. Happens all the tinme, and it=s

going to happen here. | nean, there=s not a chance it=s
not goi ng to happen.

DR VEISKOPF:. Wll, vyes, it=s going to
happen. The question is, do we force sonebody to do
studies for which they have no desire for that in their
| abel ? Is that an appropriate thing?

DR SILVERVAN. Let nme just give you ny

basi ¢ phil osophy here. You are right, people get a
| abel for what they study. It does not absolve us from
responsibility when we know that a product wll be

used, and in this case probably massively, off- |abel.

| think we have a responsibility to ask manufacturers
to study a product when they know that it will be used
in that way.

| also think that, you know, each of them
probably has an intent at sonme point to market for nost
of these indications.

DR AEBERSOLD. If the agency has a clear
indication that a drug is sold vastly in excess of the
| abel ed indication, the agency actually has |egal
authority to force the conpany to study the off-I abel
use, so that it can be denonstrated or assessed whet her
it=s safe and efficacious in that, and that=s for a

mar ket ed dr ug. What we are asking, you know, Ilet=s
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consider this question up front, rather than, you know,
find out ten years after a drug is on the market that
it may have been unsafe. W do have the |egal
authority to force a conpany to do studies in an off-
| abel indication.

DR VWEI SKOPF: After it is marketed, if it=s
used after it=s marketed in an off-|abel indication.

DR AEBERSOLD: Right. Let us recognize
that, you know, there are beachhead indications where
you get on the beach and you want, you know, to narket
it to the whole continent.

DR HOLCRCFT: How many tines has the agency

done that?

DR AEBERSOLD. | don=t know the answer to
t hat .

DR SILVERVAN. | don=t know the answer
ei t her.

DR WEI SKOPF: You=re tal king about after it
is marketed and there is substantial off-|abel use, as
opposed to prior to marketing, am | understanding you
correctly?

DR AEBERSOLD: | know that that can be done
for a marketed drug.

DR VEI SKOPF: Sure, right.

It was different from what Doctor Silverman
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was talking about, about a responsibility beforehand
when one has certain beliefs in indications.
DR AEBERSOLD: If it=s wdely known that

the marketed indication would be vastly in excess of

the sought indication, I think we can address the issue
in the pre-licensing stage as well. | nean, we=ve all
hear d, I think Doctor Joyner said very clearly

yesterday that, you know, if it was shown safe for two
units in surgery, he=d love to use ten units in the
trauma setting, if Il=m renmenbering that conmrent
accurately, and I think that that indicates a potential
for use in areas that haven=t been studi ed.

DR JOYNER: I don=t want that quote
ascribed to ne, sonebody else said it.

DR AEBERSOLD: Sorry.

DR COHN:. Just to coment, in the 95
mnutes of this neeting, 332 people have died in the
United States from trauma, okay? This is not a mnor
problem As many people as in this room have died from
traumatic injury, and | think that this is not your
typical situation where we are talking about another
anti - hypertensi ve nedication, we are talking about the
potenti al of using something that has  got a
consi der abl e anmount of benefit.

| =m not ignoring, you know, the fact that
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we want this to be safe, and | agree that you cannot
show, you know, in a trial of two 100, 000-person arns |
think that there is a certain urgency here, and | think
that we need to consider that when we are talking about
this drug. Maybe these drugs are things that need to
be looked at in a planned post-licensure marketing
anal ysis, so that we can get, recognizing that there is
going to be -- frankly, let=s look at it a different
way -- the cardiac surgeons are not going to start
using this in cardiac surgery tonorrow because they
have a perfect -- if it was licensed today it=s not
going to be used because we have good alternati ves.

Fibrin glue was approved last vyear, we
don=t wuse hardly any fibrin glue at our institution,
despite the fact that we are doing a whole lot of
surgery that could benefit from fibrin glue, because
it=s very expensive and there are certain |logistic
problens with using it. Ckay. Just you because you
license it doesn=t nean everybody is going to abuse it,
but there are situations where it wll be extrenely
val uable and that the risk benefit ratio is going to be
far outwei ghed by the benefits.

And, yes, maybe it wll be shown to cause
sonme unexpected small incidence of adverse effects, but

we=re talking about wusing it in situations where the
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nortality is already 90 percent. If a few people get
unexpected pancreatitis or sonmething like that, | nean,
this is a unique situation.

And, while |=m speaking, nore people are
dying. So, I=mnot trying to be theatrical here, this
is a fact, and we don=t have any answers to it right
Now.

DR VLAHAKES: Speaking about rapidity of
depl oynent and use in clinical practice, the vendors
should be aware, and I=m sure you are, if this was
approved tonorrow, and given the fact that blood is the
alternative, the budgetary process in nost |arge
hospitals is inmrense. And, again, this is separate --
probably separate from the regulatory issues, but a
concern that all of a sudden it=s going to go into
100, 000 people the day after approval is very unlikely,
given the kinds of fiscal restraint that we wll face
if we want to use it in clinical practice.

W=l have to justify it on a risk/benefit
cost basis, probably to the Bl ood Bank Comm ttee.

DR CARSON: But , | =l | pr edi ct t hat
pati ents= demands for these drugs will nove these drugs
rapidly into the marketpl ace, because, | nean, you only
have to watch the trend in blood safety that is present

now with all these new tests that are picking up three
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cases of HV in 13 mllion units of blood transfused,
that there=s such a demand to get zero-risk blood that
alternatives are going to be warmy received, even
t hough, even though it may be conpletely irrational
because, you know, the prospects that these drugs are
going to be as safe as blood is -- | nean, that=s, |
mean, statistically | think it=s unlikely, just by --

DR COHN But, if a patient -- I=msorry --
but, if a patient cane in and said | want to use the
new bl ood substitute, and you said to him if | used it
24 hours later it will be gone and, therefore, | would
have to give you a unit of blood anyway, you have to
clearly explain it to them This is not the lap. coli.
issue, or the patient saying | want a snaller scar.
They are going to rely on us, okay, to do the best
thing for them

And, if we are going to end up giving them
the cost and the risk of a blood substitute foll owed by
the unit of blood anyway, then, you know, | just think
that it=s not going to be lay people charging in |ine
to get a bridging blood substitute when they are in
henor r hagi ¢ shock. | just doubt that that=s where we
are going to be using it, and for sone of the financia
reasons you have nenti oned.

DR JOYNER The financial reasons are quite
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i nteresting. Again, | want to distinguish between
el ective use and | think what Doctor Carson is talking
about in these shock issues. Al of us here work at
academc centers where there=s reasonable peer review
There=s a Pharnmacy and Therapeutics Commttee, to get
certain antibiotics it takes an act of CGod, plus an ID
consult, all sorts of other things.

But, if you look at data that=s been in the

New England Journal and JAMA, only 30 percent of the

peopl e that could benefit from beta bl ockers that have
cardiac events in comunity hospitals are getting beta
bl ockers. If you look at aspirin use in post-M
patients in comunity hospitals, it= way down, as
opposed to academc centers where people are doing
pretty well.

So, | think for wus to think that the
average physician out there is going to, (A keep up
with the literature; (B) deal with the use of these
products in a subtle and intelligent way, or if they
have any interest in it, is nuts, and there=s no
evi dence to support it.

| nmean, the practice out there is pretty
bad in a ot of areas. That=s point one.

Point two is that you are a private

practice orthopedic group, and you start promsing
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every grandma that comes in that you are not going to
give them bl ood, you know, how long wll it be unti

that=s an advertisenment in the Mam Heral d? Pretty

darn fast. And so, | think that if the public=s

perception of risk of Dblood is way of whack in

conparison to things not |ike non-steroidal anti-
inflammatory drugs that do, in fact, kill a lot of
people every year, | think that the public is second

only to the many private practice clinicians who don=t
under stand sonme very straightforward and sinpl e things.

| think we=ve got to be careful. I think
it would be used conpletely -- |ike, using aproteinine,
| nean, again, in our institution fibrin glue, you are
right, all these things have been used intelligently,
but I=m not sure they=d be used intelligently in the
out si de worl d.

CHAl RPERSON KLEIN: We=re a little off the
point, but | think we have tine.

DR JOYNER No, | don=t think we are off
the point, because | think off-label use is going to be
a problem | think expecting people to -- the
assunption here, because we work in academc centers
that people are going to use these rationally is
subj ect to chall enge.

CHAl RPERSON KLEIN. W have tine, and |
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think this is an inportant issue, and I want to ask the
panel nmenbers, nmany of whom have practices dissimlar
from ny own, and that is, assumng that sonething is
mar keted, say, for a surgical indication, and yet,
people want to use it for a nunber of off-1abel uses

| =m assumng, (A) that the average practicing genera

physician is not going to have access to these kinds of
drugs for either financial reasons or because there=s a

practice guideline that=s set up by the equivalent of a

PT commttee at an academc center. Is that
essentially what you are saying? It=s not going to
there like aspirin to give, even if the average

physician had read the literature and said, yes, this
is sonething that we need to use.

DR VLAHAKES: | think, just to | ook ahead a
l[ittle bit, using this in sufficient quantity or wth
repeated dosing to ultinmately avoid one or two units of
bl ood exposure for, let=s say, a cardiac surgery

patient, that=s going to wind up adding, let=s say, a

four figure amount of noney to the patient=s bill. I t
will go to commttee, there will be a risk/benefit
anal ysis against blood, and there wll be a practice

gui del i ne. Practice guidelines used to be suggestions
in the past, they are now comng down on us in a

slightly nore forceful manner.
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And, just for the vendors who are going to
be marketing later on, the television comercials ained
at the patient population work for sonme things, but
they are not going to work against panels of experts
within hospitals. So, keep that in mnd when you price
and ultimately go to sell.

DR JOYNER | think that there won=t be
panel s of experts at hospitals. | think if you | ook at
nmy hone town in Tucson, the cardiac surgery data in
private practice hospitals in Tucson indicates that
nobody has ever read those, nobody is even aware of
that New York State experience, because they violate
every key elenent of it. So, | think that our faith
that people out in the community are going to be
subject to even 50 percent of the types of restraints
or peer review we are is just not supported (A, and
(B) that in many of these comunity hospitals in
hi ghl y-conpetitive areas where there=s a couple cardiac
surgery prograns, if some cardiac surgeon wanted to do
this, and was told no at one place, he would threaten
to nove his program his bed days and his |1CU use
el sewhere, and they=d be wel comng himw th open arns.

So, | think that these people are not
subject to the type of peer review we are, and | don=t

think there=s any -- and the financial stuff may be
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hel ping, but | don=t know if it will do as good a job
as the types of P&T commttees and mandatory consults
they use g and stuff like that do for us.

DR WEI SKOPF: | agree with the thought that
to a large extent the use of these compounds wll be
fiscally controlled. | would guess, and | guess | have
no firmreason to believe, but I would guess that these
conmpounds will be relatively expensive to use, and any
i ndividual unit, however it is nmarketed as a unit, wll
be relatively expensive, and that these days any
hospital admnistrator, in sone form whether it be
through coonmttee, or whether it be through a pharnacy,
or whether it be through a blood bank, wherever these
get eventually dispensed in a given institution, wll
| ook at that cost very carefully.

Even for relatively |lowcost drugs, we are
now -- many institutions are now under great pressure
to reduce costs of even what we used to consider as
relatively | ow cost drugs.

DR KRUSKALL: Well, we don=t actually know
what the cost of this is going to be, and it
enbarrasses ne a little bit to think that we would
abrogate our responsibility to the hopes that the
finances would work out in our favor. If they don=t

or if there is sone creative solution that short term
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allows these to be dissemnated, then, in fact, we
haven=t plugged a hole that we=re trying to deal wth.
So, | woul dn=t count on that.

DR VEI SKCOPF: Well, it enbarrasses ne as
wel I, but that=s what=s happened to the nedical system
and what =s happeni ng, you know, to much of our nedica
systemis an enbarrassnent.

CHAl RPERSON KLEIN: | think we=ll nove back
a little bit and try to address at |east one of the
aspects of the question that was posed to us by the
agency, and that is, in the situation where you have a
single pivotal trial in an elective surgery situation
and we have a nunber of those ongoing right now what
is the increase in adverse event rate that should be
ruled out before commercial availability? That=s your
| ast question here. And, should this increase vary
depending upon the rate of adverse events in the
controlled population? If so, how? Not an easy
qguestion, but |et me open that up.

DR HOLCROFT: I=mwlling to start.

If, say, a sickle cell patient, or a
patient with a henolytic anema, then |=d accept sone
adverse events. If it=s just a routine, | don=t know
let=s say, Aroutine hip,@or an aneurism resection or

sonet hi ng, where we have a very good product which is
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very safe, then I=d demand that the adverse event rate
be very | ow.

DR KRUSKALL: See, that=s because you are a
trauma surgeon. | would feel exactly the opposite.
|=d be very concerned about adverse events in warm
autoi mmune henolysis, it is a very tricky situation,
and there certainly have been patients who have died

for lack of blood. But, we sweat as we do find ways

around the situation, and although | would like to
inmprove the speed with which we find blood, |=m not
sure that | could tolerate an adverse event rate the

way | could imagine tolerating it in trauma where the
nortality is so high.

DR HOLCROFT: Well, | don=t know anything
about henolytic anema, so that=s fine. | =I| be happy
to accept your anal ysis.

But, | guess what |=m saying, if there are
cases in elective surgery, and that=s what | kind of
t hought you were saying earlier, where the problens of
giving allogeneic blood were enornous, then under those

ci rcunst ances, and [ don=t know what t hose

circunstances would be, and you guys would know, then

|=d be nore willing to accept a side effect. That =s
all.
Now, maybe there aren=t any cases. Maybe
SA G CORP.
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you -- it seens in our hospital that, at least in ny
patients, in surgical patients, our blood bank sonehow
al wvays manages to cone through, and | don=t know how
they do it, but they just -- they do it. Now,
sonetinmes it takes them 24 hours for an el ective case.

And, if that=s the situation, then |I=d have
to concede your point. But, are there cases where
bl ood banks can=t cone through in elective surgery?

DR KRUSKALL: | think that there are
relatively few, and it is the work, and the risk, and
the resource allocation that goes into solving these
probl ens that nmakes this, to ne, so appealing, and al so
makes a high rate of adverse events |ess tol erable.

But, we don=t know that we are there, |
mean we may find a product that is equivalent in terns
of adverse events that would be very -- has very few
adverse events and would be very acceptable. | don=t
know how to put a Iimt on it, but ny threshold would
be | ow.

DR NESS. Yes, | think that at a place |ike
Hopki ns, we=d probably have a handful of cases a year
where we get to a situation either for elective surgery
or sonebody even in the ICU, | would really want to use
a blood substitute if it were available because there

really is no other alternative that | think is not
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wi thin an acceptabl e degree of risk.

Having said that, | think the real problem
is that | think | can nmake that decision pretty
clearly, because | think | know the risks of going
ahead with blood in those situations, and | think |

woul d know the benefits of the blood substitute, but
not everybody is going to be in the sanme situation to
make that judgnent and, obviously, the concern would be
that some people would quickly |leap to doing sonething
rather than wait the 24 hours to find conpatible bl ood,
which mght be the ultimate solution if they were
willing to wait.

DR HOLCROFT: | stand corrected.

DR JOYNER | would have to talk to the
bl ood bankers in Rochester, but it=s ny inpression,
because | talk to them all the tinme, that they have
simlar nunbers that you have. Through hard work and,
you know, we even have a nunber of stored frozen units
that can be thawed for these really difficult cross
matches, and it=s difficult but it never failed us.

And, what=s anmazing to ne is not the --
it=s the nunber of people that can do it in less than
24 hours, and the nunber of people that you have to
wait a while for it is vanishingly small, the nunber of

people that they can get stuff for you in three, or
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four, or six hours is incredible.

DR NESS: But, there is a real need. I
mean, these materials would be very -- you know, we had
a couple cases in the last foreseeable nenory that
woul d not have di ed had these things been avail abl e.

CHAl RPERSON KLEIN: Again, this is, in many
ways, a tenporizing effort, where it may take you 24
hours to get the blood from the frozen storage in
Rochester to the coast of North Carolina, and with the
24-hour half life you may, in fact, be able to deliver
oxygen, even if the toxicity of the conpound is
slightly higher than it m ght be for bl ood.

Does anyone want to attenpt to put nunbers
on this for the agency? Don=t feel that you nust do
so.

DR WEI SKOPF: You know, | think they are
aski ng us because they=ve had difficulty answering this
question, and | don=t know that it=s any easier for us
to answer the question than it was for the agency
itself.

You=ve heard a variety of opinions, and
there are an enornous nunber of circunstances that one
mght alter the risk benefit ratio. There are a
variety of different times where the risks vary, and

say the clinical risk varies, then there has to -- how
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can you put that variable risk into a finite one nunber

for risk for the projected use of a conpound or drug.

DR COHN:. On the other hand, | think
possibly we could think of this, not as -- | nean, |
think it would be -- it would have to be incredibly

safe to be replacing blood in the sinple elective
situation, but if we say that we are going to use it
when the, you know, redo whatever case goes bad, or the
person who is G bleeding, or the person who is
traumati zed, in that situation possibly the |evel of
adverse effects could be a little bit higher. That =s
all | was going to say. So, | nean, if you were going
to say it has to be one in 60,000, if it was going to
be the replacenent for conventional blood transfusion

where | think it wll be very infrequently, | hope it
will be very infrequently used, that would require a
different level of safety than if you think it=s going
to be used in a liver transplant with 100 units where
just having sonething available will be advant ageous.

DR CARSON | would ditto the concept
that=s being expressed, is that we would be nuch nore
tolerant of adverse effects in the trauma situations
that Jim is describing for wus, and have Ilittle
tolerance for significant effects in an elective

surgery situation where we have, you know, allogeneic
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bl ood avail able to us.

So, | think the standards would be very
different in two settings.

CHAl RPERSON KLEIN: If there are no other
comments on this, | cut Doctor Carson off a little
while ago, he was going to nake a comment on efficacy,
or, Doctor Silverman, do you want to comment first?

DR SILVERVAN: Yes, Toby Sil vernman, FDA

The question is very specifically franed,
if you are going to have only one pivotal trial, what
woul d you want to see?

CHAl RPERSON  KLEI N: Does that make it
easi er?

DR CARSON. But, | think it=s the sane
answer . | think it=s the sane answer. If it=s wth
pivotal trials in trauma then, you know, what we are
worried about is different than if an el ective.

But, really, what the nunber you want is
el ective, you know, and that=s the one, of course,
that=s really hard. | mean, if you were to follow
t hrough D ck=s earlier comrent that, why should we have

a standard that=s different than we have for new ot her

drugs, then | guess the one in a 1,000 standard is

commonly used. But, | don=t know, it=s very subjective

and I =mnot sure, | don=t know what the right answer is.
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| certainly don=t feel strongly about any of these
other, and I=d sort of want it in the nagnitude, you
know, in that rate, in the magnitude of one in a 1,000
kind of rate, which, you know, | nean, we are talking
about exposures of 3,000 patients to be able to get
t hose ki nds of nunbers.

CHAl RPERSON KLEIN: Jeff, did you want to
comment on efficacy?

DR CARSON: Yes, | nean, | would like to
bring up an issue that=s not on your list, but it=s cone
to mnd as | =ve begun to think a |ot about these drugs.

M/ understanding is that one of the tests of efficacy
is reduction of allogeneic blood use, that if you can
denonstrate that there=s |ess allogeneic blood use in
patients random zed to receive these drugs, that that
woul d be consi dered efficacy.

And, ny problem with that is on several
levels, and what |I=m going to do is just create a
scenario for you. | think that the studies as they are
currently designed are biased towards finding effect,
for the follow ng reasons. One is that nost of these
studies are set up where basically you randomze
patients to be given an allogeneic unit of blood or a
bl ood substitute, that then these people are followed

forward in tine and then you are counting units of
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al | ogenei ¢ bl ood on foll ow up.

| think that design guarantees that you are
going to find a difference, even if the blood
substitute is doing nothing, and the reason is that
there=s at |east two reasons. First is that in the
very early parts of the perioperative recovery period
those are when people |ook sickest, that=s when they
are physiologically challenged the nost, and | think
it=s when nost blood is given.

And so, you=ve guaranteed that there wll
be a delay in admnistration of allogeneic blood to the
group randomzed to the blood substitute by study
protocol, and so when you are then considering whether
you should give additional allogeneic blood those
patients are less sick than they were in the very
imedi ately post-op period, so that clinicians are
going to be less -- are going to be nore confortable
wi t hhol di ng bl ood under those circunstances.

Two is that we are assumng that people
need blood in these situations, and | think many of us
woul d agree that we don=t know when they need bl ood
that many of these trials involve, you know, giving
blood at nine and ten granms, and that we don=t even
know if they need blood at that level, and certainly if

they do the kinds of sanple sizes that we are |ooking
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at aren=t going to have a prayer of identifying it.

So that, if you are going to use efficacy
as a reduction in allogeneic blood use as one of your
standards, then | would argue you have to have a
pl acebo group as a third armin that trial, because,
you know, what you want to show is, you want to prove
that, in fact, that that patient didn=t require the
bl ood, and by giving placebo if it turns out that --
actually, | need to think through this sone nore, but
if you don=t have a placebo group then it mnay appear
than you are giving |less allogeneic blood, and all you
are really doing is creating a situation where they
didn=t need blood to begin wth.

Am | being clear with this description?
And, | think every single trial |=ve seen doesn=t have a
pl acebo group and, therefore, it=s biased to show ng an
effect, it=s guaranteed to show an effect in efficacy,
and | think it=s, therefore, a biased observation.

DR VEISKOPF: | wunderstand what you are
saying, Jeff, and what you are doing, and what you say
to a certain extent is reasonable. What you are asking
for, though, | think is -- what you are saying is that
the vast majority of blood in the United States is
given without a firm indication that, in fact, it is

needed. But, that is the way we practice, to do the
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sort of study that you ask would ask for a paradigm
shift in how blood -- how people think about giving
bl ood, and what the indications for giving blood, that
woul d need to change.

And so, whereas the study designs do have
certain faults, they reflect the real world practice.
What you are asking for is a study that would also
conbine a study that would say, any sort of option
carrier needed at the specific points of study. That=s
a different study. It=s an inportant question, but it=s
a conpletely different study.

DR COHN: The unfortunate thing is, and |
conpletely agree with what you said, is that if you --
nost of these trials are done at the nonent that
soneone decides to give a unit of blood, they either
give a unit of blood or give a unit of the blood
substi tute.

What you=d be asking is that some -- that
an anesthesiol ogist |looking at ST segnent changes at
three mllineters in a patient who just had nmajor
bleeding from a cystectony that got away from the
surgeon, and just got a -- you know, this patient is
hypotensive, that he has a unit of sonething in his
hand which turns out to be lactated R nger=s, that he

accept that while current practice would be in this
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patient who is possibly going to have an M, that we
would give him sonmething that carries oxygen, we are
now going to give him sonething that doesn=t carry
oxygen. So, | think there=s a problem with that,
because the transfusion trigger has been nore or |ess
the anesthesiologist= lack of confort with the way
things or going, in terns of ongoing blood |oss, let=s
say.

DR CARSON: Well first, |=m not suggesting
that patient be enrolled in this trial, that obviously
if soneone is having active ischema | don=t know t hat
that=s the setting that we=d want to do this kind of
anal ysis in, one.

Two is that nost blood is not given
intraoperatively, but rather is given post-operatively,
at least in studies that |=ve been involved with the
vast majority of it is given post-operatively.

And third is that nost blood is given for
much |ess clear reasons. So, you know, it=s not
usually three mllinmeters ST segnent conpression, it=s
usual Iy given for much nore subjective reasons.

DR HOCROFT: | agree with Jeff=s point
that, as | wunderstand it, that if you -- but, maybe
saying it another way, doesn=t it have to do with using

a surrogate endpoint, or saying it this way, if we set
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up the studies for the elective surgery, which is the
topic this norning, if we are going to say dimnished
use of allogeneic blood is reason to license the
product, in a sense that=s what we are saying, then |
woul d say no. | wouldn=t accept that as a reason to
license a product, because of the reason that Doctor
Carson just pointed out, because the way these studies
are going to be set up, sure, you are not going to use
as nmuch allogeneic blood if you have a substitute that

would tide a patient over to a questionable tinme during

their care.

So, | think maybe in a sense the question
is, what should -- is there a surrogate endpoint?

DR COHN: Address the coment about
pl acebo. Do you think that you can get -- that you

would be willing to give your patients no blood or
bl ood substitute in one arn®

DR HOLCROFT: Well, let=s say it this way,
| =Il avoid answering that question by saying | woul dn=t
accept a surrogate endpoint, that=s all. | woul dn=t
accept a squishy surrogate endpoint, and | think this
IS a squishy surrogate endpoint. It =s sonehow sayi ng
giving an allogeneic unit of blood is intrinsically
bad, as opposed to giving a unit of a henogl obi n-based

substitute that is inherently good, and we don=t know
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that it=s inherently good, and we won=t know it=s
i nherently good until we have decades of use with the
subjects and to sort of experience with it that we now
have with the allogeneic blood, and we have that
experience with allogeneic blood, and we know it=s
safe, as Doctor Kl ein pointed out yesterday.

So, l=d be unwilling to substitute
sonething that I know is safe for something that m ght
be dangerous, just for the sake of elimnating the use
of all ogenei c bl ood.

DR COHN So, | guess -- but | think Jeff=s
point is correct, | think that in order to prove this,
that the substitute is sonehow better than the
al | ogenei ¢ bl ood, you=d have to have a placebo arm and
| don=t think I would be willing to put a patient in a
pl acebo arm to answer your question at last as | think
this through, but then neither would |I be wlling to
accept the -- neither would I be willing to accept that
particul ar surrogate endpoint.

DR KRUSKALL.: But , t he bi ggest
enbarrassnment of this situation is that we have really
no good endpoint. | mnean, transfusion is an endpoint,
it=s a terrible endpoint, we have no better way of
measuring what we are doing. W can=t distinguish

bet ween treatnent and prophylaxis. W are fuzzy on the
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edges, and so | think that we will cripple ourselves if
we, at the sane tine as we are using allogeneic blood
transfusion as the gold standard, try to throwit out.

So, | think we have to start sonewhere, and
as bad as it sounds, in fact, that is a real endpoint.

If we use allogeneic blood repeatedly and regularly in
the immediate post-operative period to stabilize a
patient, that beconmes the standard that we are trying
to conpare against, and it=s a whole separate question
as to whether that=s proper for us to do it.

DR W\l SKCPF: | agree wth Margot.
Unfortunately, we have nothing but squishy surrogate
endpoints for transfusion of any red cell conponent or
product, and to then -- so, we have no other way of
assessing any artificial oxygen carrier that is
proposed to replace red cells for whatever indication

W have to use the sane surrogate endpoints. W have
no ot her choice.

To do the hard study that Jeff is
suggesting, while maybe scientifically appropriate, is
an inpracticality under current circunstances.

DR KRUSKALL: But now having said that, one
of the dangers, | think, in these trials is that when
the indications for transfusion or use of the oxygen

carrier aren=t very rigorously established, then there=s
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trenendous room for bias in use of the products, and |
think that to whatever extent we can conpletely codify
and rigidify how an all ogeneic transfusion is used wl
make these studies stronger.

G herwise, there will be a natural tendency
to lean in favor of that that we want to work, and it
IS so easy to mani pul ate when one should use blood and
when one thinks it=s actually effective, since there=s
no neasure.

DR VEI SKCPF: No, | agree that some studies
that we=ve seen in various formats are greatly subject
to bias, because if they are not blinded then the only
other way that one can -- sonetines it=s very
inpractical -- difficult in these studies to create a
blind, and if we can=t do that the only other contro
that one could possibly have to elimnate that bias is
to have as rigorous as possible indications for
transfusion with as little roomfor maneuveri ng.

DR KRUSKALL: I  think Dblinding here,
al though it=s done, is of necessity alnost inpossible,
just thinking about it from the |aboratory point of
view. | know about every henogl obi n-based substitution
trial that=s going on because of the appearance of the
specinens when they arrive in the |aboratory.

Actually, the same was true for fluorocarbons when we
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used those. So, it may, perhaps, have an elenent of
blinding at the bedside, but not for very long, and the
information gets exchanged between the |aboratory and
the clinical services, so |I think that even while we
blind to the extent we can, rigor is really absolutely
critical.

DR NESS. Yes. Per haps, part of the
probl emis conpounded by the fact that at |east sone of
the studies we heard about yesterday seem to be
searching for very small increments in blood use
reduction, for instance, is one unit not used enough of
a reduction to really be clinically neaningful, and are
we ever going to believe that that one unit that wasn=t
used really had to be used? So that, perhaps, in terns
of trial design, if this is going to be an endpoint in
terns of the reduction of the use of allogeneic bl ood,
that it be designed to get at cases where the reduction
woul d be large, such that the typical patient would use
not hing conpared to three or four units of allogeneic
blood if they had the blood substitute. That, to ne,
would be a nore convincing argument of efficacy than
sone of these other trials that we are hearing about,
where the nean reduction of allogeneic blood use is
maybe one unit per case.

DR JOYNER The 1issue about a placebo
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group, |I=d like to echo coments previously nade, is
t hat nobody knows why people get blood, and there=s a
conplex series of cultural things. Sonetimes the
physicians are treating thenselves because they are
nervous, anxious, and so forth. And, you know, this
conference is sponsored by both the FDA and the NIH |
don=t know if we want the FDA to force the
manuf acturers of these products to conduct conplex,

ki nd of anthropol ogi c studi es about why blood is given,

do cultural -- you know, where is Margaret Mead when
you need her -- to do cultural anthropology in the
hospital, but | think that as the NH thinks about

things, they need to maybe nake an effort to try to
under st and why bl ood 'S gi ven, under what
ci rcunstances, you know, how can we get people to give
| ess, and whether other things |like ANH actually work.
S, | think that there=s a whol e separate set of issues
here that the folks at the NIH should think about, and
that is trying to learn nore about how and why blood is
given, how we m ght change peopl e=s behavior, and, you
know, have |ike a behavior nodification program at the
hospi tal .

And, | think that=s one place you could get
maybe nore m |l eage out of your 12 mllion units a year,

but | don=t think that=s the FDA=s job, to tack that on
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to blood substitute studies, | think that=s sonething
the NIH should think about, and I don=t know how you do
it, but there=s got to be ways to think about it.

DR COHN Just to underscore sonething that
Paul said, you know, when you do this transfusion
avoidance arm in these studies, in other words, you
give three wunits of Dblood substitute followed by
al | ogeneic blood, and basically postpone the use of
al l ogeneic blood until the point at which the patient
is less sick, the so-called Abridging@idea, you know,
what we may be doing, if we did a placebo arm would be
to denonstrate that they never needed it in the first
place, and that just as many people never got
all ogeneic blood, just the way -- | think it=s the
equi val ent of what we=ve recently discovered, | think,
in the critically ill area, which is, our transfusion
t hreshol d, because the patients were critically ill, of
ten is now dropped down to seven, you know, at least in
sone institutions because of data that supports that
giving allogeneic blood in the critically ill
popul ati on where patients require two to four units per
week on average is unnecessary, and that in having a
nore restrictive transfusion policy a third of patients
in the critically area, at least in this large

perspective random zed trial, never got any units of
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bl ood at all.

So, | think avoi dance of transfusion, while
it was an admrable goal in the efficacy studies that
were being done with the bl ood substitutes, the |ack of
a control arm may just be looking at a cultural
problem | nmean, basically anplifying a cultura
problem which is, we want to give sonething, so right
now we give allogeneic blood, which is unnecessary, or

we give a blood substitute, which are unnecessary, when

we could have just given lactated Ringer=s, | guess is
what you are saying to underscore that. | don=t have
an answer, but | do think that avoidance of bl ood

transfusion, ny understanding was, the accepted Phase
11 outcone endpoint that the FDA had suggested in the
past. |Is that not true?

DR SILVERVAN Toby Silverman, FDA. |If you
go back to the talk that I gave yesterday, what we said
was that it was a surrogate for avoidance in a clinica
trial of wunneasurable risks of blood, and that we
understood that you couldn=t -- an enornous trial would
be necessary if you wanted to actually neasure that
avoi dance. So, it is a surrogate.

| also said that we would be asking
conpanies to tally up how many units of oxygen-

carrying, and hopefully delivering, solution, be it the
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substitute or blood, they would have to give in order
to avoid an allogeneic transfusion altogether in the
patients. In other words, you=ll be tallying it up in
both arnms, in a control arm where the patients are
getting blood, and in the test arm and we wll know
the answer to how nmuch needs to be given in one group
versus the other.

But, it is a surrogate, and we understand
that it is a surrogate, for avoidance of the risks of
bl ood. That is why we have put such an enphasis,
particularly in the perioperative setting, on the
safety side, because we also understand that many of
t he adverse events that occur post-operatively mght be
replicated or added to by admnistration of these
pr oduct s.

So, the safety arm as | said, is also the
efficacy arm

DR. FRATANTON : Let me just make a
hi storical point. Lots of people here were involved in
the workshop that was held in 1994 on efficacy. A
coupl e of people chaired sone of the sessions.

The background to that neeting was that
t here have been studies going on, sone clinical studies
and sone safety data was being gathered, and in 1992

the American College of Physicians cane out with a
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statenent that was representative of the attitude of
the times, which stated that, AAllogeneic transfusion
is an outcone to be avoided, @ which is a shockingly
different type of statenment than was comng from that
organi zation in previous years.

Wth that as background, and with no other
good ideas comng out of that conference, and the
people who presented data were surgeons, traunma
surgeons, nedical people, and people talking about
usi ng oxygen carriers for |ocal regional perfusion, the
idea of avoidance of allogeneic transfusion as an
endpoint was essentially the last thing left on the
table, and it was left as the only thing that the FDA
said it would accept at that point. FDA also said
they=d accept any other good ideas that may cone al ong.

No ot her good ideas cane al ong.

CHAlI RPERSON KLEI' N Thank you

| think we=ve pretty nuch covered the
waterfront on safety issues and elective surgery or
surgical trials. Are there any other coments that any
of the panel nenbers want to nake, or are there any
ot her issues that you think we haven=t covered that the
agency would like the opinion of this panel on?

DR VLAHAKES: Are vyou looking for a

consensus?
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a consensus conference, and | doubt that

went out this evening and had -- yes,

105

s really isn=t

unl ess we all

enough to drink -

- that we=d conme up with a general consensus on nmany of

t hose. But, if you have a consensus proposal, |=m

delighted to hear it.

Hearing none, are there any other coments

or issues that the agency w shes this panel to address

on the surgical trials? |If not, I=d like to thank al
the participants this norning. We=ve finished wth
about ten mnutes to spare, and so we=l|l take a break

at this point and conme back at 11:00.

Thank you all.

(Whereupon, at 10:20 a.m,

11: 03 a. m)

CHAlI RPERSON FI TZPATRI CK:

a recess until

I=Il try and read

these to you, | know it= a little awkward and |

apol ogi ze for that.

| =m Colonel MKke Fitzpatrick, and, yes, |

amin the Arny, and I am a Col onel.

work for the

Assistant Secretary of Defense for Health Affairs, and

as noderator we didn=t want to construe this as a DoD

forum so |I=m here in civilian clothes. Since |=m

noderator, | won=t be supplying opinions, and if | do

you can slap nme, and they do not reflect the Departnent
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of Defense.

In the | ast session, what | have been asked
to do is help the panel summarize what=s gone on for
the past day and a half, and, perhaps, get sone points
of clarification fromthem and if there is soneone in
t he audi ence who has a conpelling need to speak to sone

of these points we mght be able to entertain that,

depending on tinme constraints. If not, Paul Aebersold
and Toby Silverman wll gladly accept any witten
comments from anyone at their offices, by E-mil, by

phone, and if you have coments pertinent to the
questions, or relating to questions asked of the panel,
pl ease feel free to contact them and submt your
coments to them

The first question the panel was asked, and

| =ve been trying to summarize, certainly not nade all

the points that were nade, I=ve tried to kind of get
the Gestalt on what the panel has, we wll have a
transcript, we wll go through that in detail. W want

to make sure that we have the essence of what you felt
bef ore you | eave.

The first question was, should nortality be
the endpoint of choice in henorrhagic shock or
exsangui nati ng henorrhaging. W had a nunber of people

say yes, but there was a lot of discussion on that
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that it could be anbi guous, that surrogate outcones mnay
not be necessary, but on the other hand there are
surrogate markers that should be evaluated, that
there=s a subset of clinically significant paraneters,
that I=m not sure we defined exactly what that subset
is, that needs to be |ooked at, and that this may not
be the all-enconpassing group of paraneters that have
been previously | ooked at. And, please junp in here if
you have comments or have specifics you=d |ike to add.

DR HOLCROFT: 1=l talk a lot in the next
25 mnutes, because | have to catch a plane, and then
you won=t have to listen to nme anynore.

But | agree with what you say, although I
don=t -- | think nortality is about as unanbi guous as
you can get, so | don't think that=s a problem

In terms of clinically significant in vitro
paraneters, you just said we are not sure what those
are. |l=msure what they are. |t=s neurol ogi c outcone,
and that=s clearly definable, and that is significant.

| suppose if you showed that you had an
agent that had kind of plus/mnus effects on survival
but the patients who received the experinental agent,
all of them went into liver failure, then 1=d say,
sure, that won=t do, but unless it=s sonething |ike that

| would be satisfied with survival and neurologic
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out cone. And | wouldn=t accept anything l|ess than
t hat .

Thus, use of allogeneic blood, | wouldn=t
accept that, not in this setting, not in this setting
in trauma. Cost, | probably woul dn=t even accept that.

So, | would want one of those -- | would want one of
those two, nortality, neurologic outcone, that would be
ny vote.

CHAlI RPERSON FI TZPATRI CK: Right.  Thanks.

Anyone else have comments about t he
clinically significant issues?

DR HOLCROFT: And, |=ll nmake one |ast point
on this. You won=t need 64,000 patients in each arm
because if you select the patients properly, again, the
patients with the head injuries, if you put those
patients in, then you are going to have a very high
nortality rate, which nmeans that you have the potential
for inmproving it, and so it=s going to be on the order
of hundreds of patients, perhaps, in an arm It won=t
be anything nore than that. So, maybe 500 in an arm
sonething like that, would do the trick

DR VEI SKOPF: As you know from ny comments
yesterday, |=m not particularly happy with the thought
of only wusing nortality as an endpoint. I think

sonet hing nore sensitive, again, ought to be used. I
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can go along with Jinms idea of neurologic outcone in a
graded way, and | would take the other approach, |
woul d exclude patients who have a neurologic injury
upon entering the study. That=s a separate issue.
Looking for neurologic toxicity, I bel i eve, S
i nportant based on sone of the preclinical and clinical
data that we=ve heard about, but that is, | think, a
separate issue, mnmaybe there needs to be a separate
study in just neurologically injured patients, whether
that nmakes an inpact, and to determ ne any neurol ogic
i npact upon patients who have not had a neurologic
injury | think is an inportant issue.

In ternms of sonething that is -- that
death, while as you say is unanbiguous, you just go
around and count the toes, does not tell you about
| esser inportant injuries which can be very inportant.

DR HOLCROFT: If you exclude the patients
with the head injuries, or saying it nore specifically
for purposes of a study, if you exclude patients wth
| ow 3 asgow cona scale scores, and |I=l|l define that as
eight or less, then the survival is going to be so high
that you are not going to prove any benefit from
i ntroduction of an experinmental arm

In our studies, if the patients have a

3 asgow conma scale score of nine or nore, so that
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i ncludes sone patients who are not all there, but if
they are hypotensive, and they have a { asgow cona
scale of nine or nore, they have a 95 percent chance of
surviving. So, if you introduce sonething else, if you
think you are going to inprove on 95 percent, you are
just not going to do it, because the problemw th these
studies, the trauma studies, as has been said, and ||
just say it again, the patients fall into three
categories. They are going to be -- the largest group
of patients that would be entered into the study are
going to survive no matter what you do, no matter how
inept you are as a surgeon, no matter how poor your
pre-hospital care may be, the great ngjority of
patients are going to do fine, they are going to
survive

There=s going to be a mnority of patients
who are going to die no matter what you do, no matter
how great a surgeon you are, no matter how good vyour
energency departnment is, and so on, they are going to
di e.

So, the only patients that you have a
chance of making a difference is going to be that
i nternedi ate group. If you exclude the patients wth
head injuries you are going to be dealing with a group

of patients in whomit=s going to be very difficult to
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i nprove upon current therapy, so that=s why | think
that the head injury is the key in all of this. |If not
the head injury, the |low dasgow cona scale score,
keeping in mnd that a lot of the patients who have
@ asgow cona scale scores that are |low actually won=t
have a head injury. In fact, about half of them won=t.
But, even so, that identifies the patients who are
likely to die, and those are the patients you can help.
In fact, it may be that sone of these solutions have
their greatest potential in the patients who had the
| ow 3 asgow coma scale scores, who had it on the basis
of shock, and the low score just indicated the very
virulent in-stage form of shock, and that=s the
patient that you want to do sonething different on.

DR VEISKOPF: No, | would agree with that.

What | was trying to exclude, Jim were the patients
with direct head injury because it=s hard -- well, it=s
not -- one, would not necessarily a priori believe that

this sort of therapy would have an inpact upon that,
and that woul d be biasing the results.

DR HOLCROFT: No, |I=m just saying that
actually this is the group of patients that you can
hel p. W already have, we mght as well say we already
have a lot of experience with hypertonic saline in

these patients, and in those studies, every study
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that=s been done on that has shown an inprovenent in
survival, and in sone of the studies it=s been tw ce,
that is, the survival rates have doubled in those
patients. And, the reason why there=s potential for

the patients with the head injuries, and why | don=t

think we should say it=s hopeless, is because the
patients suffer a direct injury initially. That you
can=t do anything about. But then, they have edena

around the area, henorrhage around the area, if they
are hypotensive from a ruptured spleen or sone other
injury, if they are hypoxem c because their respiratory
drive is lowred, then those things add up and that
will convert brain that=s kind of on the margins into
dead brain.

And so, there is hope, | think, in sone of
those patients, keeping in mnd the point that Doctor
Joyner nmade, that you=ve got to nake sure that your new
agent doesn=t mnake things worse by having an adverse
ef fect on oxygen reactive species, or having an adverse
effect on extravasation into the brain of a potentially
noxi ous material or sonething, so that=s why you have
to have the endpoint of nortality.

But, there is hope for sonme of those
patients with head injuries. |=ve got to believe that.

If you don=t believe that, then there=s not much hope
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for changing much of anything we do, because that=s
where the deaths are.

DR CARSON: | f I m ght change the
commentary just slightly, it=s obvious nortality is
inmportant, but we need to look at norbidity events as
wel | . And so, | don=t think any of us are inplying
that it=s nortality alone. dearly, you want the tota
clinical picture, which would include infections, and
ARDS, and, you know, renal failure, all the kind of
traditional outcomes that occur in this environnent
would be very inportant to evaluate as well in the
conposi te eval uation of these drugs.

And, i f you don=t show nortality
di fferences, but you show sone of these other outcones
are affected, that would be really inportant as well.

It=s Carson -- you are looking -- | noved
sorry about that. |=m just seeing if you are paying
attention. Ckay.

CHAI RPERSON FI TZPATRI CK: G ven t hose
paraneters, what | also heard yesterday was that the
panel would be wlling to accept a less than
Astatistical @ significance or a statistically powered
study, if it was inpossible to obtain the nunber of
patients required to get the statistical power you

woul d want, and that=s the | ast coment.
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There is sonme -- there=s a relative degree
of confort wth a less than truly statistically
significant result, given clinical paraneters.

DR  JOYNER | would agree wth that,
especially in the context of the fact that our current
transfusion practices are based primarily on issues
whi ch coul d be described as our own clinical confort.

DR KRUSKALL: I hate to tread on
statistics, because it=s so dangerous and Jeff wll hit
nme, but --

DR CARSON I=ll have to nove again

DR KRUSKALL.: -- | don=t think the power
has to be as strong as we=ve ascribed, and | think the
Baxter trial has a lot to teach us. This was a tria
with increased nortality, it was not a 64,000 subject
trial, and the nortality did not cone out of the bl ue.

It had corollaries in terms of the serious adverse
events and the adverse events which mrrored the
problens that contributed to the nortality. So, |
think that the biological power can be done with fewer
subj ects, provided that you can |ook at both norbidity
and nortality and make sense of them as you interpret
t he dat a.

DR NESS: Yes, and the other caveat | think

for that, your Phase Ill study can be snaller and,
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per haps, not statistically significant if you=ve taken
a product to it, which in all the preclinical and early
phase clinical stuff appears to be relatively innocuous
and bland. It doesn=t have any hints of toxicity, so |
think that=s a big caveat for determning the final
size of your ultimate study.

DR, CARSON: Since ny nane has been used in
vain, I=ll -- see, | conpletely agree with the common
sense issue. The way you characterize it statistically
is, you are just wlling to accept, vyou define
equi val ence with broader criteria, so that, you know,
if you require 15 percent versus 15.5 percent, which is
where that 64,000 patient nunber, you know, that=s
equi valence to a level of precision which none of us
think is reasonabl e.

If you define precision as plus or mnus
five percent then you begin to get into a nunber that
starts to becone achievable, nmnmaybe it=s still not
achievable, maybe it needs to be a little bit wder,
but | think you can define it, you just need to apply
common sense to this in terns of what are clinically
i nportant differences that you are willing to m ss.

CHAl RPERSON FI TZPATRICK:  Just to clarify,
these are ny really quick takes, and the reason | have

themup there is just so that we get these points nade,
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and that they go in the record for the transcript.

As we go on through henorrhage and
henorrhagi ¢ shock, a point has been made by several
menbers to include head injuries to increase the nunber
of included patients, to be able to clearly see the
difference in survival. A question of safety has been
raised several times in head injury, head trauma
patients, and that it clearly has to be defined that
the product would be safe for those patients in order
to include them

Efficacy markers have been discussed a
nunber of times, and what is efficacy of this product.

To sinplify, does it carry and deliver oxygen and is
it safe, and is the nortality a factor, and other than
nortality should you have other factors for efficacy,
such as |actate, base excess, in vitro paraneters, and
other clinical things to ook at that could give you a
sense of efficacy or define it.

Any comments on those?

DR HOLCRCOFT: You=ve already heard ne about
the | actate business. M/ problem with the lactate is
the followng. First, | don=t think it=s been confirned
that definitively, and if it has been then we shoul d be
able to duplicate it in the study, that=s nunber one.

Nunber two, is sone of the patients who
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have suffered the nost severe injuries, when they
arrive in the energency departnent as an exanple, wll
have fairly normal |actates, or lactic acids, and wll
have fairly normal base deficits, and the reason for
that is they=ve got all these evil hunors out there in
their periphery, including hydrogen ion, that=s just
hangi ng around there, and there=s no perfusion. Once
you resuscitate them then the hydrogen ion and what
not conmes back into the central circulation where you
nmeasure the actual val ue

So, that=s a major problem with using sone
of these surrogate endpoints, such as the ones you
nmentioned, lactic acid and the base excess and so on,
or deficit in base excess.

So, | wouldn=t accept those, and | woul dn=t
even accept them at 24 hours, because if we knew for
sure what the endpoints were we would -- well, let=s
say it this way -- | just don=t think any of us really
can agree on what the endpoints for resuscitation are.

| bet if you went down this panel | bet you=d get
di fferent opi ni ons about even sonet hi ng as
straightforward as blood pressure, sonething that=s
been neasured now for 100 years in patients, and | bet
we coul dn=t even agree on that as a group, mnuch |ess

agree on sonething like this.
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So, | think we should | ook at those things,

they would be of interest, but | sure wouldn=t use it
as a surrogate endpoint, or use it in nmaking decisions
about whether to license a product for this particul ar
i ndi cati on.

DR COHN | agree.

CHAlI RPERSON FI TZPATRI CK:  Ckay.

Ohe of the coments during the Baxter
trial, and one of the coments when we were discussing
statistical sanpling, was that by ending the trial
early you defeat the purpose of the statistica
sanmpling. So, | took fromthat that to conduct a study
to its concl usi on, | f at al | possi bl e, and
understanding that you are not putting patients at
ri sk, because canceling early can negate the power of
the sanpling, we also discussed that the Apache scoring
system had inherent difficulties and flaws and m ght
not be the best tool to use for inclusion/exclusion,
but there could be a subset of indicators, such as
Doctor Hol croft suggested, that were sinpler and m ght
be able to be used.

DR COHN. The only thing | was going to say
was that, there is probably -- it=s probably reasonabl e
to exclude patients who you feel are not going to

survive 24 hours, and at the extrenmes of the Apache

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

119

score, you know, Apache greater than 30, that seens to
be a reasonable extrenme that would identify patients
that are likely to not survive. You may decide not to
do that, but to admt patients into a trial such as
this, where you feel that they are certain to die, you
know, the person with a transcranial gunshot wound and
a blood pressure of 40, you know, that would probably
not be reasonable, that=s all | was going to say.

DR VEI SKOPF: | have to take substantial
issue with the first bullet. Studies are designed for
certain power based on a null hypothesis, that is, that
the treatment armw ||l not differ fromthe control arm

The entire purpose of the Data Safety
Monitoring Board is to ook at the data to ensure that
we are doing -- or the study, the drug, whatever it is,
is doing no harm

That stens from the fact t hat t he
hypot hesis may be wong, that the purpose of doing the
study, one of the purposes is, you don=t know what the
effect is going to be, and if it turns out that the
effect is different from what one anticipates, that=s
the purpose of the Data Safety Mnitoring Board, to
step in and say, well, despite everybody=s best
intentions this isn=t working out, we are doing harm

stop it.
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DR KRUSKALL: Yeah, and it seens to nme that

there are wvery clear-cut statistical tools for
determning that, in terns of early stopping rules and
boundaries, and to ne this wwuld be a very black and
white thing, and we should take that bullet out.

DR. CARSON. Since |=m probably the source
of that bullet, |I don=t agree with it. | agree with --
you know, the Baxter trial had a huge difference that
you couldn=t nmake go away, that when you set up
stopping rules the statistical criteria for stopping
rules earlier are nore rigorous than -- they are not
.05, they are nuch, nuch nore rigorous. There are
certain standard tinme periods that you |ook at data,
and the p value required is nuch larger -- | nean, much
smal l er than you traditionally use.

So, | don=t want -- | think that should be
renoved. That=s not the point | was trying to nake.
It may very well be that there was bad luck in this,
that there were snmall nunbers and random zation didn=t
work, and all those other issues that, you know, could
explain why you got burned with this small trial, but
you can=t look at that big nortality difference that

exists in the Baxter trial and ethically let it go

forward. | would never have. So --
DR. JOYNER: l=d I|ike to take snall
S A G CORP.
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exception with that, and that is, | think you have to
bef ore you cancel anything, | think you have to | ook at
this, you know, the folks from Baxter believe that the
luck of the draw was working against them for whatever
reason. And, | think studies should be canceled on the
basis of what the Data Safety Mnitoring Board says,
provi ded people are adequately convinced that you just
did -- that=s why you do large trials, as you pointed
out many tines, so that heterogeneity conmes out in the
wash. And, if your first 50 or 100 patients in each
arm are really different, then |I think it=s incunbent
on people to have sone discipline, as difficult as it,
because | think any tine you step away, and we=ve
tal ked about whether these things should be approved
and let people, you know, rely on post-marketing
surveys and so on and so forth, but I think any tine
you step away from these disciplined random zed trials
you are asking for trouble.

DR KRUSKALL: And see, | don=t agree wth
that. | think the issue isn=t do you stop when you hit
the boundaries, it=s do you stop before you hit the
boundari es. | think that=s, perhaps, what this bullet
was tal king about, in other words, do you get cold feet
as you are getting close to a stopping rule.

And, maybe what the spirit you were trying
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to capture was, adhere to the rules and don=t stop
until you get to the boundary. But, | don=t know t hat
it=s really necessary to say that, and I think it would
be foolhardy to continue after you=ve crossed over
t hose boundari es.

DR CARSON: | wouldn=t stop if you are not
at those boundaries. Those boundaries are set up to
consider the things that were raised here, and to
recogni ze that you are going to see these variations in
smal | nunbers, and to protect against stopping
prematurely, that=s why they are set up that way.

CHAlI RPERSON FI TZPATRI CK: Thank you

In the face of a trauma trial, there was a
ot of discussion about resuscitation and the inpact
that could have, along with all the other conplicating
factors, and the Baxter study may have been better than
we thought, that we just may not have |iked the answer.

Can equival ence be a basis for |icensure?
At sone points, the panel seened to say yes, and nake
it sinple. What |=m going to ask the panel to do
during this session is consider what they said this
nmorning about the clinical and preclinical trials and
the nunber of paraneters they |ooked at as needing
exploration and data collection in those trials, versus

what they said yesterday about the equival ence basis,
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and saying that, yes, we need the trials, but nake them

si npl e. W can=t answer all the questions with one
st udy. Power is difficult, back to the common sense
ver sus statistics ar gunent , and t hat t he

inclusion/exclusion criteria need to be exam ned.
There=s going to be sone redundancy as we go through
here, because there was redundancy. VW tal ked about
several things throughout yesterday and this norning.
But, is there a conflict between what you said this
nmor ni ng and what you said yesterday?

DR CARSON: In every study there=s a
conprom se between how nuch data you collect and
resources and practicality, and the questions that you
want to answer. But, | still think you can answer nost
of the general safety issues that we=ve raised this
nmorning wth a nodest anmount of data collection. It
does not have to be super long to do that. | still
think you can do it with, you know, two or three pages
of outcone information, and keep the actual process
pretty sinple.

| nmean, |I=m quite sure that you can do
that, and I=d be happy to share, you know, sone data
collection instrunents that we=ve developed for other
trials that ook at a lot of these kinds of outcones,

and they are short, and they are sweet, but they get --
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they are using validated neasures, but, you know, they
are collecting limted information.

| nmean, as an exanple, if you could collect
every bacterial infection that you wanted to, you know,
but it turns out, at least in sone of the settings that
|=m interested in studying, that 90 percent of the
infections are pneunonia, so | don=t <collect UTls
because they are common and generally not that
inmportant, but | measure all ny pneunonias. And, |
give up sonme of those other ones because they are not
as i nportant.

So, | think if you are selective and
t houghtful about it you can -- you=ll start with a very
long list, and then as you start calculating rates and
so forth you can try to cut it down.

Now, the problemwth that is that you are

very interested in rare adverse effects here, because

you are still looking at low rates, and so there=s
going to be a conmpromse, and, you know, | don=t know
that | understand what that conpromse is yet, but it

does not need to be a 100 page data collection

instrunment, even to get sone of those relatively

uncommon things, | think
DR NESS. Wll, | sonmewhat agree, but
somewhat don=t agree. I=ma little concerned that when
SA G CORP.
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you tal k about doing sonmething which is sort of quick
and dirty it=s always dirty and often not so quick, in
terns of separating out what you end up with. So, |=m
not sure that | woul dn=t rather have a snmaller study of
very well-studied patients than a |larger study where |
don=t really know what |=m coll ecting.

DR CARSON: It does not have to be dirty.
They are never quick. There=s not a study |=ve ever
been involved with that=s ever quick. They are always
pai nful, but you still can keep your data collection
[imted. It=s alimted data collection.

DR JOYNER | think these responses refl ect
-- | think one thing there is consensus on is that this
is a very, very difficult issue to study in the trauma
patients, in a difficult group of patients, difficult
environment to study, and these are really hard things
to do. This isn=t like getting any of the anti-
hypertensive or cholesterol-lowering drugs approved.
So, | think a lot of that reflects this, and it also
reflects kind of the binodal distribution of the types
of studi es we=ve been tal king about.

One is a trauma study where there=s going
to be high nortality, and you really have nothing to
offer these patients, and everybody is anxious to do

sonething that nmakes things even a little bit better,
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versus use in elective surgery where we have, the
current therapy is pretty good.

So, | see this as really, you know, how do
we -- how does industry work with the FDA to design
reasonable trials about a very difficult product given
to sick patients under the nost trying data collection
circunstances you can inmagine, as opposed to sone of
the specifics you could agree or disagree with, but |
think everybody would agree wth those. And, that=s
the real challenge in all this, if you ask ne.

DR COHN:  Personally, | think that the
safety trial or the licensure trial should be the
general surgical or, not general, the elective surgical
trial, to get an adequate nunber, to study them in
great detail, to convince us to whatever degree that
this is safe, and then that things like trauma trials,
which will be difficult to perform and could be very
easily left to Phase 1V trials, | think could happen
after licensure occurred.

| don=t believe that there is going to be a
high abuse rate in the trauma field, because | think
that the trauma directors who take care of the great
majority of the trauma patients will want to study this
before they just blanketly use it, and | don=t think

any of us would stand up here and say that we are just
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going to apply sonething w thout any data whatsoever
That is both expensive and potentially harnful to our
patients in the pre-hospital area, that we=d want to do
a Phase 1V trial. But, | don=t think that that=s the
ideal way to answer safety questions, because | think
there=s just too nuch noi se. | think it=s sort of the
equi valent of trying to study this in liver transplant
patients. | just don=t think that we can answer safety
data in liver transplants when everybody has an adverse
effect, you know.

CHAlI RPERSON FI TZPATRI CK:  Ckay.

Ohe of the coments yesterday was to
include all patients in henorrhagic shock, including
head trauma, and we di scussed that.

There was a |ot of debate about concurrent
control. Doctor Gould felt very strongly that that
could be construed as not providing therapy to a
patient that needed it, not providing beneficia
therapy to a patient that could benefit from a product,
versus the clinical arguments of having concurrent
controls.

The question is, if we got to a safety
point would a full-blown study answer this question?
In other words, just product versus just red cells, and

if nortality is the endpoint could you establish
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equi val ency based on a study |like that?

DR HOLCROFT: It seens to nme, are we
tal king about the elective surgery case or the trauna
case, and that to me is where everything -- | just make
a clear distinction in ny own mnd. So, if this is
trauma, then | say absolutely, this has to be a doubl e-
bl i nded control, absolutely, no question whatsoever.

And, | would also say you should collect a

| ot of data on those patients, because if, indeed, this

stuff is going to save lives you=ll be able to
denonstrate it wth a relatively small nunber of
patients, and it wll be possible to do the study,
collect a lot of data, and you=ll be able to do a good

Cox proportional hazards analysis or sone sort of
anal ysi s to | ook at potentially conf oundi ng
covari abl es.

So, | would say in the trauma case, |if
that=s what we are tal king about right now, absolutely,
you have to have concurrent controls, and it has to be
doubl e bl i nded, too.

CHAlI RPERSON FI TZPATRI CK:  Ckay.

DR HOLCROFT: At least in ny opinion.

Now, with respect to an ER trial, | suspect
the ER trial is kind of neither fish nor fow. It=s

highly unlikely we are going to have any benefit from

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

129

using those solutions in the energency departnent.

After all, | mean, the goal in the trauma patient is
not to transfuse them at all in the energency
depart nment . | mean, when we transfuse sonebody in the
energency departnent, we regard that, at | east

initially, as a failure, or saying it another way, if
the patient needs blood we figure they should have been
in the operating room and then we review the video
tapes and we say, how cone. You are giving this
patient blood, and neanwhile he=s just bleeding out
fromhis spleen. You can give a |ot of blood that way,
you know, that=s not the treatnent for a ruptured
spl een.

So, that=s the problem with the energency
roomtrial. | don=t think this product is likely to be
any better than what we already have, so it=s neither
fish nor fow in that regard, and then it=s neither
fish nor fow in terns of safety, because there are al
kinds of things going on in the energency departnent
that just confuse all of us. It=s just hard to study.

So, you don=t really get good safety data
out of those studies either. So, | would speak agai nst
doing ER trials. It seens to nme you do it one way or
you do it the other way.

CHAl RPERSON FI TZPATRICK: | f equivalency is
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a requirenment for licensure, and we have to have power
trials, one of the questions raised was, wll we ever
see a licensed product if equivalence is the endpoint?
Can you do an appropriate trial for equival ence? And,

we=ve discussed that allogeneic transfusion may not be
a very good surrogate endpoint.

DR CARSON: The answer is yes you can do an
equi val ence trial, but you just have to be --

CHAl RPERSON FI TZPATRI CK: Doctor Hol croft
has to | eave, so any further comments?

DR HOLCROFT: | =ve said nore than enough.

CHAlI RPERSON FI TZPATRI CK:  Ckay.

Thank you very much.

DR HOLCROFT: | learned a great deal, this
was very educational .

CHAI RPERSON FI TZPATRI CK:  Thank you.

| =m sorry.

DR CARSON -- it=s an identical coment to
a few slides ago. You can do an equivalence trial, you
just have to be -- how you define equival ence needs to
be, perhaps, defined a little nore broadly in this
situation.

CHAlI RPERSON FI TZPATRI CK: Going back to the
acceptance of the level of risk.

DR CARSON R ght. You know, you can
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define equival ence as 0.5 percent, you can define it as
five percent equivalent, or ten percent, and your
sanple size is driven by how snall a difference you
want to consi der equival ent.

CHAlI RPERSON FI TZPATRICK: | think one of the
questions the FDA wanted us to consider was what woul d
you, as a panel, be confortable with in defining?
Wul d you be confortable with five percent, or would
you require the .5 percent?

DR VEI SKOPF: You=re tal ki ng about
equi val ence of adverse effects?

CHAlI RPERSON FI TZPATRI CK:  Yes, and there=s a
range been given there, 0.5 to five, there was a | ot of
di scussion about safety of red cells versus this
compound, and there was discussion about different
patient groups. You=d be willing to accept a higher
risk in one patient group versus another patient group.

Is there a way to bring that together?

DR VLAHAKES: | think it has to be cast as
a percentage of what the baseline risk is, and that
baseline risk nmay vary over ten to one. So, if you
wanted to say ten percent of base -- nake it ten
percent of the baseline risk, or five percent of the
baseline risk, that mght be a better way to sort of

organi ze the study.
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DR CARSON So, we=re really contrasting

two concepts. Ohe is what=s called a relative risk
reduction, which is a percent, you know, this drug
reduced nortality by 25 percent, but the absolute risk
reduction is the difference between the two groups.
And, if we use the exanple from yesterday, 15 percent
was the baseline, and 20 percent with the other group,
there would be a five percent absolute risk reduction.
So, it depends on which nunber we are tal king about.

| think what Qus is suggesting is thinking about in
relative risk reduction a percentage.

CHAI RPERSON  FI TZPATRI CK: Most of t he
di scussion seened to revolve around absolute risk, and
what | heard today was that that=s going to depend on
the patient group that the product is going to be used
in.

DR WEI SKOPF: That=s conpounded by the
issue of how well are we going to know that risk, and
we haven=t got our arns around that answer either.

DR CARSON Yes, but every sanple size that
you ever do is, you know, you are going to |ook at the
nunbers, you are going to look at what=s achievable,
what =s realistic, there=s a lot of judgnment that goes
into these things, and | don=t want to give a nunber,

because | think that nunber mght trap people into
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unachi evable goals that aren=t in the interest of our
patients.

And you have to look at these individually
and have to -- you know, it depends on what the rates
turn out to be, it depends on, you know, what=s
achi evabl e. There are a lot of issues that go into
sort of deciding on a basic nunber, and | think it=s a
bad idea to have us suggest a nunber that you think
it=s held to. | wouldn=t do that.

DR JOYNER | think it will be different if
you are tal king about the trauma trial than an elective
surgery trial. Just basically what we are saying, |
think that also has to be balanced wth the fact that
the $64,000.00 slide, the 64,000 patient slide of
Doctor Gould, and the fact that these types of trials,
all drug trials are costly, but these are going to be
particularly costly, due to the nature of the data
collection, where it is going to be collected, what
ki nd of patients are studied.

CHAI RPERSON  FI TZPATRI CK: Doctor Klein
brought in sonme new questions this norning about the
preclinical trials and appropriate aninmal nodels. Sone
of the discussion there revolved around shock traunma
nodel s, anesthetized versus non-anesthetized nodels,

primates, of the need to define the toxicities to be
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addressed, the need for re-challenge for imunogenicity
st udi es.

Wiile the panel was asked about three or
four common nodels, it seened apparent that there

didn=t seemto be a way to cone to grasp wth three to

four common nodels for the product. Does that seem
reasonabl e? | see a frown.
DR WVEISKOPF. |=m not sure we can nandate

specific preclinical trials based on the current |eve
of know edge.

Fur t her nor e, I am unconfortable wth
mandating trials in primtes, unless sonebody can show
that the data collected from primates can be collected
no other place, which is what frequently IRBs demand in
any event, because primates are so difficult to obtain
and to work with. | don=t see that particul ar need.

CHAl RPERSON FI TZPATRI CK: Al ong those sane
lines, there was discussion about the need for
controlled and wuncontrolled henorrhage nodels, and
| ooking at other potential toxicities, neurotoxicity,
the d asgow outcones, scores, stroke and others. Does
anyone have specifics they=d like to add to that?

DR JOYNER 1=d just like to reiterate the
need to, at least for the elective surgery type trials,

to study these in potentially or at |east address sone
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common co-existing diseases associated wth aging,
because older people are going to get these, which
would mainly be hypertension, subcl i ni cal r enal

di sorders and reduced ejection fractions in potentially

pul ronary disease. | think those would be the four big
ones. And, to the extent you wanted to study mnaybe
di abetes as well. | think those are the five biggies
wi th aging.

DR VLAHAKES: And, I=d include in the Ilist
this silent atherosclerosis.

DR JOYNER Yes.

DR NESS: One of the issues in trauma that
| =ve been thinking about, |=m not sure how the FDA or
anybody can deal with this, but a high percentage of
the trauma, potential trauma recipients, wll cease to
be patients and beconme organ donors. Are there any
studies, or is this an issue that we need to deal wth
in terns of if there is a toxicity, vasoconstrictive
effect in giving this termnally, for exanple, would
t hat make organ harvesting worse?

DR VLAHAKES: | don=t think that will be an
i ssue, because these are going to be cleared and your
end drugging system tests to qualify them for donation
will be done. The tine fromthe termnation of therapy

to the trauma patient until the tinme of organ donation
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is sufficient tinme, | think, for that to occur, at
| east based on what happens in New Engl and.

CHAI RPERSON FI TZPATRI CK: That rai ses
another point, Doctor Ness, that hasn=t really been
consi dered before.

DR COHN Right. The fact is the mgjority
of people who are our organ donors, and there arenz=t
all that many of them are folks with devastating head
injuries that we mght possibly be able to identify
very early on as soneone who is not a good candidate
for the study. You know, the person with brain com ng
out of the side of their head is not a good person to
be putting in this, and even though they m ght survive
12 hours to beconme an organ donor they generally are
identifiable. | nmean, there are sone patients who
definitely could get this and two days l|later herniate
and | think it=s a reasonable question, but | think it
won=t be conmmonly encount ered.

DR VEI SKCPF: Unless ny right and left ears
are connected to tw different brains, | thought |
heard argunents earlier this nmorning to include all
those patients in the trial.

DR COHN: |I=m sorry, we shouldn=t i nclude

patients who have -- who are unlikely to survive 24
hour s. That=s what | was saying. The patient that
SA G CORP.
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cones in that has got evidence of a devastating brain
injury, such as the one with brain extruding, okay, or
the one who is herniating in front of you and goes to
CAT scan and is going to be let go, that person |
woul dn=t include. The rest of themI| would.

DR WEI SKOPF: Well, | understand, that=s
what | was trying to say earlier but, perhaps, not in
as elegant a manner, but what | thought | heard Ji m say
was that, no, the neurologically injured patients, the
majority of those will be hel ped.

DR COHN:. Wiat he was saying was that
people with a GCS less than nine, even the ones wth a
brain injury, there are folks -- he also said that
there is a population that we cannot hel p, that=s what
| =m saying, recognizing that, you know, we only
understand a certain small percentage of those, but
there are a bunch of people with a fairly significant
head injury who nmay benefit because their penunbra, the
area that can go either way, nmay benefit fromthis.

What | =m saying is that nost of the people
who are organ donors, or sone of them may conme in and
be actually sort of not included in the trial because
we | ook at them and say, there ain=t no way this guy is
going to nmake it 24 hours.

DR NESS: Leaving aside the issues of the
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trial, | think one of the questions that you could ask
is, would this nmake a potential organ donor worse or
even nmake it better for the organ recipient further on
to have better perfusion early on.

CHAI RPERSON FI TZPATRI CK: That S a
possibility.

In discussing the |linkage, a nunber of
measur enment paraneters were discussed in the nodels
That=s the listing that | got trying to take quick
not es. | =m sure the transcript wll maybe have a few
nmore, but we had nyocardial injury, ischema, renal
toxicity, |iver damage, pancreatitis, nmnuscle injury,
nausea, vomting, @G distress, perhaps, inclusion of

animal nodels with co-existing disease, nultiple organ

failure.

DR CARSON. Add pul nonary.

CHAlI RPERSON FI TZPATRI CK: Ckay.

DR WEI SKOPF: Neur ol ogi c.

CHAI RPERSON  FI TZPATRICK:  That=s anot her
one.

One of the other questions was, shoul dn=t
oxygen therapeutic be evaluated in a perioperative
setting in high-risk patients? | think that=s what we
ended up nodi fying that question. | got fromthe pane

that controlled clinical trials are necessary, and that
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a high-risk patient population would be required to see
| arge volunes used, that there is a difference between
a euvolemc stable patient versus a hypovolemc
Aunst abl e@patient, knowi ng that the goal of surgery is
to keep all patients stable throughout the entire
process, that we have different risk acceptance for
di fferent pat i ent need groups, t hat hi gh-vol une
procedures, this is ny own comment, you could have a
pre-consent for a patient going to a procedure that
m ght be a high-volune or high-risk procedure, that
should it becone necessary they could be pre-consented
to use this product, be enrolled in the study that way.
Trauma, in sone panel nenbers= opinions, provided the
best patient group for high-volunme studies, but we need
controlled studies on safety and toxicity before we can
go to the trauma studies and use it on high-volune
patients in trauma, because of the heterogeneity
probl ens, because of trying to sort out what's the
toxicity, what contributed to nortality, what didn=t,
how di d the product affect the outcone.

DR WEISKCOPF: | alnost hesitate to bring
this up, with only 35 mnutes left to this conference,
but the risks that we have been tal king about for a day
and a half, we haven=t addressed the issue as to

whether these risks are dose related or not dose
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rel at ed. And, for the ones that are dose related, do
we need to tal k about studies with respect to what dose
level is required to be |ooking for those toxicities?

CHAI RPERSON FI TZPATRICK: Do you want to
comment on that, Doctor Silverman, since you had sone
conmments to that yesterday.

DR SILVERVAN. Toby Silverman, FDA.

We-ve always said that the purpose of a
dose escalation study is to look at maxi mum tol erated
dose. You absolutely nust know the paraneters in which
you are worKking. For trauma, | think you really would
like to have a product where you can go, no holds
barred, and you really would Iike to know if you can do
t hat .

DR WEI SKOPF: Sure, | understand, but
ordinarily dose escalation studies are not -- we are
talking about just a pure dose escalation study as
opposed to a Phase Ill <clinical trial, those dose

escalation studies generally are relative conpared to

the Phase 11l clinical trial, are nmuch snaller
popul at i ons. What | =m asking, | guess, is are there
specific doses that we ought to be -- that need to be
looked at in the Phase IIl trial that wll be

accumul ating these sort of toxicity data.

DR SILVERVAN. That=s a very difficult
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question. | think that the answer to that is yes, you
want to go, you want to confirm your maxi num tol erated
dose from the Phase Il, and you do want to be | ooking
for any additional rare toxicities at the highest
doses, so we wll be | ooking. If you ask for a |abel
that goes to 30 units, we are going to want to see a
certain anount of data, you know, in a sizeable nunber
of patients at that dose |evel. How could | wite a

| abel that says you can admnister to the putative 30
units if | don=t have the information.

CHAl RPERSON  FI TZPATRI CK: Q her pati ent
groups that we |ooked at were commented on as being
potential for high volune or high risk for aortic
aneur ysns. Redo CABGs, the warm autoi mune henol ytic
anema, sickle cell, the ideas for entry of patient
groups into studies to | ook at these paraneters.

The potenti al of of f - | abel use was
di scussed, the FDA said when predictable it should be
studied. The panel seened to agree with that conmment,
and went back to the trauma victins and Doctor
Hol croft =s comments about inclusion of those patients.

Trial design is one of the topics we are
supposed to get through this norning. W di scussed
that throughout the conference. M/ under st andi ng of

what we heard was that addi ti onal trials in a
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controlled study at Ilarge doses are needed before
conducting a full-blown trauma trial to assure safety.
Dose limting was just discussed. One of the questions
would be, is there a dose |limt that the panel would
consider before going to a trauma trial, ten units, 15
units, what wuld be a paraneter in that dose
escal ation study that would give you confidence to use
it inatrauma trial

DR KRUSKALL: Wll, there=s a rationale to
ten units, because it represents a blood volune, a
definition of nassive transfusion. The problem that |
have is imagining getting an elective surgical trial in
which we get up to those doses, so | think practically
we are not going to be able to get to that |evel before
we nove to a traunma trial

DR CARSON: But, | thought that there was a
consensus towards the end of the discussion that a
trauma trial should be the first place to go for data
to establish efficacy, and that treatnent and that
safety, sone safety information would result fromthat,
because, | nean, Jimss point was that the place that
these drugs are nost likely to really affect outcone is
in those kinds of cases, and are nuch less likely to
affect outconme in an elective setting, and that, you

know, he had talked about originally the concept of
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proving safety in elective settings and then bringing
it to a trauma setting, and | think -- | thought we got
to the point where there was a sense that, the trauma
setting is where we can really affect outconme, let=s go
and figure out if it works in that setting and begin to
assess safety=s part of that process, and not to put it
off wuntil later. At least that=s what | cane away
with, maybe I=min the mnority on that one.

DR  KRUSKALL: It=s probably where any
resi dual senbl ance of consensus disappears, but | think
that our hands are all tied because we can=t do -- or
l=mtold we can=t do two studies, that we have to focus
on one. And, as tenpting as it is to follow Wllie
Sutton=s law and go for the noney, because | think that
the efficacy and the utility of this, these nmaterials,
are going to be in trauma, trying to decipher safety
and efficacy is going to be so challenging that |
t hought we were headed toward an elective surgical
trial to at least get a handle on safety, so that we
had, to the limts that we could, in terns of the
volurmes that we would have liked to have seen, sone
idea of safety that we then translated to trauma
trials, perhaps, in a Phase IV trial.

DR COHN: I think paraphrasing Jinms

comment that he would be unconfortable doing any kind
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of a waiver of consent, or a pre-hospital, or a trauma
trial where consent would be highly difficult to obtain
he=d be unconfortable doing that unless the preparation
appeared to be at | east safe in sone vol une.

CHAl RPERSON FI TZPATRI CK: That was one of
his commrents to me before he left also.

DR WEISKOPF: And, | think as a practical
matter, if any sponsor is going to conduct a |arge-
scale elective surgery safety trial, they wll also
power it for efficacy as well, so they are likely to do
bot h si mul t aneousl y.

CHAlI RPERSON FI TZPATRI CK: Doct or M ahakes.

DR VLAHAKES. No, | was going to conment
about the discussions, recall that we did have
differences of opinion, it did go back and forth.

CHAlI RPERSON FI TZPATRI CK:  Ckay.

Anot her issue was that if we get -- when
and if we get to the point of a traunma trial, it should
be conducted in an all or none format.

DR KRUSKALL: | hate to make us go back,
but assumng that we do this surgical trial and we get
satisfactory safety, but can=t prove efficacy, do we
hanper ourselves in any way in terns of the need to go
on to a trauma trial by virtue of the fact that this

may not get licensed? Wiat dilemma do we face if we
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show that we have a safe material, but that it is not
efficacious? Is equivalent enough to get it |icensed
then at that point?

CHAlI RPERSON FI TZPATRICK: | have to defer to
the FDA on that.

DR KRUSKALL: If we conduct these surgica
trials, large trials, safety is assured, but the
material is not shown to be efficacious, equivalent to
or, perhaps, barely equivalent to blood. No blood is
saved, | guess is our endpoint. Is the product not
licensable, and what does that do to our interest in
doing this for trauma?

DR AEBERSOLD: The Phase I11 trials that
have been described use reduction or avoidance of
all ogeneic blood as a surrogate endpoint. If one
doesn=t acconplish that goal, | nean, and many nenbers
on the panel even questioned whether that is a neasure
of efficacy at all or can be achieved, because blood is
very safe, if you don=t at Ileast avoid or reduce
al | ogenei ¢ bl ood what have you done? | nmean, why woul d
you use this product if -- | nean, the FDA has al ways
in our discussions with sponsors, pointed out if all
you do with a short half-life product is delay the
al | ogeneic blood you mght as well give the allogeneic

bl ood up first. W have heard no reason not to do
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that, and | just want to point out that even though
sone of the questions were franed as if one is doing, a
manufacturer is doing a single pivotal trial, that=s
not to suggest that that would be what FDA would
prefer.

| think it=s very clear fromthe discussion
that there=s potential for use on both ends of the
scale, and different questions on both ends of the
scale, and would we prefer that a conmpany do a trauma
trial and a surgery trial? Yes, | think we would,
t hat =s what Baxter was doi ng.

DR KRUSKALL: Al right, that was really
what | was getting at, because if we are preordained to
suggest one trial, we actually slow ourselves down if
the surgical trial does not produce data that allows a
mar ket abl e product .

DR VI SKCPF: | certainly understand your
poi nt about the need to denonstrate efficacy. That=s
| suppose, a given, with the possible exception, and
we=ve talked about it in the issue of trauma and in
other circunstances, but it=s broader in scope, and
that is availability. We-ve talked about specific
i sol ated circunstances, but what about if we reach the
poi nt next year, which was predicted by the NIH neeting

earlier this year, that there is not going to be just
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spotty shortages of blood, but we wll have a nationa
chronic shortage of blood. |=m not proposing an answer
here, just suggesting that the problemis a little nore
conpl ex.

DR AEBERSOLD: | have the sane response for
surgery. If all you do is delay the need for
al | ogenei ¢ bl ood, and you are giving the sane anmount of
al | ogeneic blood, you are not helping a shortage at
all. As a matter of fact, you are nmaking it worse
because there nmay be sone conpetition for human bl ood
derived blood substitutes. This is all outdated bl ood
right now, but if you don=t reduce the anount of
al | ogenei ¢ bl ood used, you are not hel ping the shortage
ei t her.

DR JOYNER A surgical trial may be a
little different, though, than a trauma trial, where
you, to use Doctor Cohn=s phrase, you are using it as a
bridge to transfusion in places where you can=t give
bl ood, a helicopter, out in the field, whatever.

DR VEI SKOPF: Unless -- sorry.

DR JOYNER So, that would be -- so, the
bridge to transfusion idea versus not in a controlled
hospital base, showing that you give a couple units
during surgery and have to give a couple nore |ater,

versus just giving a couple, a couple of units of RBCs
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up front. | think that=s a separate issue.
DR AEBERSOLD. Yes, | agree it=s a
separate issue, | was addressing ny coments to the

guestion about in elective surgery, if one didn=t show
an avoi dance or reduction of allogeneic bl ood.

Cearly, in a trauma setting, | think that
nmy take is that everybody on the panel thinks that
there=s sone patients who would potentially be saved in
the transport setting of having an oxygen carrier
available, although | think | also heard it would be
very difficult to conduct a clinical trial, not
I npossi bl e, though.

DR VEI SKOPF:  Your second bullet point |
think is not possible, given the current half life of
the conmpounds that we heard about, which range from
sone hours to a day or so, dose dependent, but in that
range, that eventually those patients will need, if you
are talking about substantial henorrhage, substantial
blood loss in the trauma patients, they wll need
sonet hing foll owi ng once the product dissipates. So,
don=t think it=s going to possible to a priori in
advance, have a prospective random zed study, in which
you would expect one arm to be conpletely transfusion
of ordinary bl ood conmponents free.

DR VLAHAKES: | think the discussions that
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were taking place on that point yesterday centered
around this definition of stable, and stable neans when
the surgical bleeding is controlled in the operating
room and the turnover of blood volune, rapid turnover
of bl ood volume from surgical |oss ceases.

CHAlI RPERSON FI TZPATRI CK There wer e
comments to that effect, and also to a tinme limt, say
12 hours, 24 hours. There were a variety of comments
as to what conprised that period of providing the
oxygen carrier versus red cells, knowing that the
patient at sone time mght need to be weaned to red
cells and that factored in.

DR CARSON. But, the principle is that
soneone conmes in with a vessel that=s cut, soneone is
bleeding like crazy, that at that time you are using
the bl ood substitute to see that patient through. Once
henostasis is westablished then you are going to
typically want to go to allogeneic blood then, because
these drugs don=t hang around |ong enough for that.
So, it=s kind of followng the bridging concept that
seens |like the ideal way to use these drugs.

CHAlI RPERSON FI TZPATRI CK:  But surpassing the
ten or 20 unit limt in the study that is currently
set, allowing themto go beyond that.

DR CARSON  Yes. | nmean, that=s just
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common sense.

CHAlI RPERSON FI TZPATRI CK: Comments wer e nade
that rather than being spread over 18 centers for
control purposes, and data collection mght be better
to look at four or five high-volune trauma centers.
There was continued concern over dosage, which has been
di scussed today, conplications that resul t from
patients receiving both an oxygen carrier and red cells
that need to be factored into the trial design or
factored out of the trial design.

DR, CARSON: The nunber of centers you need
is going to be determned by the sanple size. You
know, clearly, you are better off dealing with fewer
centers with higher volunes if you can neet vyour
recruitnment needs. That may not be possible for five,
and you just -- you know, you need to build into these
trials really, really careful quality control, and
training, and piloting, and, you know, you nmaybe want
to start it in a few centers, figure out how to do the
study right, get through your, you know, figure out all
the pitfalls and work them out, and, you know, then
expand the nunber of centers that you need to neet your
recruitnment needs.

But, there=s a | ot of experience throughout

the world in doing multi-center trials. The key is to
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get the protocol right, make it, you know, figure out
the logistics, train people really well, nonitor them
really well. You know, so big multi-center trials have
done many, many, many tinmes, you just need to do them
real carefully and step themin.

DR JOYNER Could | suggest, | agree wth
your comments, but | think that this, the environnent
and what they are trying to do here is, wth the
exception of maybe a few things that require cardiac
catheterization, is about as hostile as you can find,
and | think the data from all sorts of sources show
that until people start doing 100-200 of whatever it
is, you know, until you overconme the original |earning
curve, you are going to have deep, deep trouble. So,
whet her it=s four centers or 18, but the key is to have
enough people at each one so that the rate of -- so
that the confusion associated wth adding a difficult
pr ot ocol to an al r eady hostile and conf usi ng
environment is mnimzed. And, that=s why, | think,
agai n, these fol ks have been asked to do very difficult
things with very difficult products in a very difficult
environnment, and anything that we can do and the FDA
can do to help them just limt additional sources of
confusi on woul d be hel pful.

DR CARSON: | think the key thing that you
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said was, centers that have significant volunes, so
that they learn to do the studies quickly and they
learn to do it well. And, if you have lots of centers
that do lots of volunme it will work.

| absolutely agree with you, if you have
lots of centers, sonme of which that do small nunbers,
you are never going to learn the protocol well enough
you are not going to get good at it, there=s going to
be lots of protocol violations, and it=s going to be a
nMess.

DR JOYNER Just based on a lot of things,
but I would alnost require that the centers have proof
that their study coordinators have actually been
involved in sonething like this before, because they
are going to be so essential to trying to nmake this
wor K.

CHAl RPERSON FI TZPATRICK: On trial design
al so, we had discussion about trials in a renmote or on
anbul ance setting, are they necessary, could it be done
as a post-market analysis after a trauma trial? And
there was discussion, I=m not sure we got a feeling as
to what -- if there was consensus what that m ght be.

DR VLAHAKES: Well, =l put an opinion out
for discussion. | think it=s a hard trial to do,

consent issues, et cetera, and it mght be perfect for
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a post-market analysis study, the consent issue is a
ot less at that tine.

DR NESS. Yes, | originally argued agai nst
the idea of doing this kind of study, because | thought
the variables, in terns of care delivery, would be so
confusing that you woul dn=t know what you=ve got, but in
t hi nki ng about the very difficult problens with sanple
size and all that, to do a study in the hospital
setting, energency hospital surgery, trauma setting,
where you are going to do a sort of heads up conparison
between giving blood versus giving a substitute unti
the patient is stable, and the sanple sizes and all
that you need, and if that=s going to be the
determnant of efficacy it may ultimately be a |ot
easier to determne efficacy in one of these renote
settings where you are really going to do the real
conparison, which is blood to no blood, because that=s
a real efficacy conparison that if we are really
tal king about this treatnment as a bridge to transfusion
that=s really where | think all of us were in agreenent
that is the real wutility, the major utility of this
pr oduct .

DR WEISKOPF: Well, | think if you do this
sort of study, you=ll satisfy Jeff=s requirenents about

mninmal data collection and then sone. The anmount of
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data collection will approach and achi eve zero.

So, if the FDA is satisfied wwth zero data,
that will be a great study.

DR COHN. oviously, you=d have to be very
selective if you had a group of paranedics, a select
group of paranedics, say, in Life flight helicopters,
who were very well trained and focused, you could
gat her a tremendous anount of data.

But, | just want to ask, where exactly is
the large trauma trail and howdo | get on it?

DR CARSON Dick and | <can=t help but
di scuss these issues. See, what |=ve learned from ny
trauma friends here is that, it seens like this is the
pl ace where you have vyour best chance of show ng
sonething, and | guess, | don=t know, |=ve watched EMS
groups, sonme on TV | recognize, | nean, they are
i npressive, they are good. And, you know, | think they
could do this, and | don=t think they have to coll ect
al nost any data at the time that they scoop these fol ks
off their site. And, you know, they need to get them
in an anbul ance, they need to stick a line in them and
they need to start infusing this stuff and transport to
t he hospital.

And probably all the data collection that=s

necessary could happen |ater. And so, | don=t think
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any of these studies aren=t -- they are all really
hard, and |I=m not sure that this is any harder than

sone of the other ones that we=ve been tal king about.

| think they are all hard, and, | nean, there=s been
EM5S studies done in, I guess, Seattl e, whi ch
established what CPR worked, and | wouldn=t reject

this, again, for those reasons.

DR JOYNER Sonebody in our departnent is a
nmedical director of the |ocal anbulance, and they=ve
collected -- and they=ve also collected work for the
police departnent on the automated defibrillators, and
t he dedicated senior people who have been doing it for
a while, the EMIs and so forth, have a terrific
relationship with the physicians, and the nurses and
staff and so forth, these people can be trained and
indoctrinated to do, you know, alnost anything and
they=Il do it. |If you give thema defined scope they=ll
do it with real zeal, real zeal. | mean, you know,
it=s like a dog bringing you a bone, they are so happy
when they do a good job because they know you are
happy.

DR CARSON: | nean, inmagine that you do
this, you know, in any of the major cities, even San
Franci sco, and, you know, you get those hard core ENMS

folks that work in our major cities and you train them
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| don=t know. | don=t know if it would work, | nean,
you=d have to try it, but | think every one of these
trials are really hard.

DR WEISKOPF. | agree, the study could --
you could do it, the question is, what sort of data
will you have with respect to what the patient was |ike
prior to admnistration of therapy. Vell, there=s a
lot to discuss about it, but | have difficult
envi sioning that you=d get the kind of information that
you really would i ke to see prior to therapy.

DR COHN | nean, it=s routine for our
paranedics to gather the two pieces of information that
we heard that are essential. Well, one would be pul se
and blood pressure, and the other would be their
3 asgow coma score, just the notor conponent, and that
they can get before anything was infused. So, we
basi cally have tine zero.

And then, the second inportant tine point
is on arrival to the enmergency room so if they can,
and they do reliably give us the anmount of tinme, we
have all the dispatch times available, so we can -- |
think as long as there=s not too nuch that you are
asking, | think that in terns of data that we can get
sone of those essential things, and let=s face it, if

you had absolutely no data, other than the blood
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pressure, all right, and you just knew what the
systolic blood pressure was, and they called in and
they got random zed to one or the other, that mght, in
itself, just looking at survival to the hospital, m ght
be different. | don=t know.

DR VLAHAKES: The EMI person would get
consent ?

DR COHAN:  Hunf?

DR VLAHAKES: The EMI person would get
consent ?

DR COHN.:. No, they would have -- by
definition you wouldn=t be able to get consent, you
coul dn=t have them ask for -- even if the person could
respond, you wouldn=t want them to say, well, |ook, I
know | should be putting you on a back board now and
putting a collar on you, but | have this little study
|=d like to explain, do you have five m nutes?

DR CARSON. Consent is 25 pages |ong,
want you to read every word and initial every page.

CHAl RPERSON KLEIN: | don=t know what you
guys do, and Rochester is a small town, but when we=ve
done studies in the energency departnent we have I|ike
these kind of town hall neetings, and we get sone sort
of comunity-based informed consent and so on, and it=s

a big process, and the lawers are involved and so
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forth.

CHAl RPERSON FI TZPATRICK: | think Doctor
Hol croft agreed with that concept, too. Thi ngs woul d
have to be done w t hout consent.

DR COHN To do that in Mam, we=d have to
use |like the Orange Bow , you know.

CHAI RPERSON FI TZPATRICK: |t may be enpty.

One of the other things we discussed were,
and we=ve talked about these, were high-volune blood
| oss, hi gh-ri sk patients, age stratification,
random zed controls and, agai n, powered for the
toxicities that we need to | ook for.

Equi val ency still seens to be a question
after this norning, and the question cane up, do we
need a benefit, should we define a benefit, or is
equi val ency okay without a benefit. Those paraneters,
| think, remain to be seen.

W are supposed to take a little tinme and
| ook at recommendations for the future, and we=ve got
about ten mnutes left, which isn=t nuch tinme to do
that, but would the panel have reconmendations to the
manuf acturers and FDA for directions that they should
go with this research in the future?

DR CARSON: | think as Jim said, we=ve all

done a lot of talking, and maybe -- it=s hard to
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beli eve that there=s nmuch nore that we can add.
CHAl RPERSON FI TZPATRICK: | think a lot has
been said, and I=d like to turn it over to Abdu.

DR ALAYASH Well, thank you very nmuch.

I=Il be very brief. On behalf of the organizing
commttee, steering commttee, I=d like to thank you
extrenely nmuch for your help and your input. l=d like

to thank the noderators and the representatives of
industry for their willingness to take part, and also
take part, not only in the presentation of the data,
but in the actual debate.
Thank you very much, and have a safe trip.
(Whereupon, the neeting was concluded at

12: 20 p.m)

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




160

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525




