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PROCEEDI NGS

DR. ZUCK: Good norning. Good norning, and
wel cone to the day's synposium or workshop. |'m not
quite sure what it is. | think just a workshop

For those that don't know who | am [|'m Tom
Zuck. 1've been around bl ood banking for a few years.

And to make the introduction and start off the
nmorning is Karen M dthun, who is the acting director of
medi ci ne, the Center for Biologics Evaluation and
Research (CBER). Before joining the FDA, she was
assi stant professor of the Departnent of International
Heal th at Johns Hopkins. She trained as a resident in
i nternal medicine at Johns Hopkins and as a fellow in
i nfectious di sease at Johns Hopki ns.

Dr. M dthun?

DR. M DTHUN: Good norni ng, and wel cone. On
behal f of the Center for Biologics and the Food and Drug

Adm ni stration, | welconme you to this workshop on this

very inmportant topic of platelets. And | would also |ike
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to thank our co-sponsor, the Hitchcock Foundation, for
their contributions in making this workshop possible and
to others who have al so helped to make this a reality

t oday.

|'d like to spend a few m nutes just |aying sone
groundwork for some of the topics that we'll cover today,
and then we can get on with the real work at hand.

The Center for Biologics and Research eval uates
bl ood products for safety and efficacy. Pl atelet
efficacy has been evaluated in part by recovery and
survival of radiolabeled platelets in healthy human
volunteers. And actually, alnmost 20 years ago, there was
a synmposi um on radi ol abeling of stored pl atelet
concentrates here in Washington, D.C. So it's tinme that
we revisit this.

The current design of in vivo radiol abel ed
pl atel et studi es has been to conpare the performance of
novel platelet products to a 5-day-old |icensed platelet

product. A small anmount of decreased performance is

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

acceptable due to variability in experinmental results.
The licensing of the novel product sets a new standard,
whi ch could be slightly lower than the previous standard.

And repeat applications of this process could
potentially lead to a decline of platelet product quality
over tine.

What is an alternate approach to consider?
Establish a "gold standard"” based on performance of fresh
aut ol ogous platelets in a healthy donor and conpare all
future platelet products to fresh autol ogous pl atelets
wi th a standardi zed protocol.

Future platelet products that may test the
limts of platelet performance include pathogen-reduced
pl atel ets, extended shelf-life platelets, |ow tenperature
storage conditions, additive solutions of platelet
st orage, and new storage contai ners.

So today's workshop on the use of radiol abel ed
pl atel ets for assessnment of in vivo viability of platelet

products will review the current evaluation practices for

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

pl atel ets, outline an alternative approach, present

st andar di zed study protocols, present prelimnary data
using the alternative approach, and elicit expert panel
di scussion on the appropriate standards using the

al ternative approach

The goal of today's workshop is to orient the
transfusion comunity towards a new approach for
assessing the quality of platelet products through
radi ol abeling studies in healthy vol unteers.

And t he objectives include discussing the nerits
of the novel approach to evaluating platelet products by
radi ol abel i ng studi es, discuss appropriate study
protocols for conparing platelet products to the
standard, and see if we can reach a consensus on
establishing a m ni num perfornmance standard for platel et
products in radiol abeling studies.

And wi t hout any further ado, | turn the
conference over to the real work that needs to be done.

So thank you very nuch. And again, welcone, and thank
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you for com ng today and helping with this very inportant

t opi c.

[ Appl ause. ]

DR. ZUCK: CQur first speaker today is known to
all of us. It's Scott Murphy, who is chief nedical

of ficer, American Red Cross Blood Services for
Penn- Jersey, an adjunct professor of nedicine at the
Uni versity of Pennsylvania Medical School. He is a
menber of many professional organizations known to us all
and is a nmenber of the Bionedical Excellence for Safer
Bl ood Transfusion Wrking Party of the International
Soci ety of Bl ood Transfusion.
Scott?
DR. MURPHY: Thanks, Tom very much. It is a
pl easure to be here with so many famliar faces.
|"mgoing to be--ny title is "Introduction and
Hi storical Perspective.”" | wll also, towards the end,
have sone di scussi on about the suggestions for a new

st andar d.
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The gentl eman that you see before you is Frank
Gardner, with whom | trained in hematology in the md
‘60s. He also stinulated ny interest in platelets. He
did so by when | went to himto ask, "Well, what do you
think I should be interested in?" He said, "Mirphy,
pl atel ets.”

[ Laught er. ]

DR. MURPHY: So that's literally, literally what
happened.

Frank and a col |l eague, Knut Aas, in 1958--is
there a pointer here? 1In 1958 published a paper in the
Journal of Clinical Investigation, "Survival of Blood
Pl atel ets Labeled with Chromium 51." | think this was
the first discussion of labeling platelets with chron um

A couple of comments fromthe paper. At the
time, there really was one citrate anticoagul ant, which
was ACD. And Frank said that nunmerous m croscopic
aggregations of platelets that do not resuspend after

centrifugation and | abeling with chromumw th platelets
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drawn into ACD. And earlier studies have denonstrated
that platelets are discrete and not clunped when sodi um
EDTA was used as the anticoagul ant.

So these initial studies were done in plastic
containers, which I'Il describe, but the primary
anti coagul ant was ACD. And this is an exanple of how
pl atel ets had been | abel ed after centrifugation within
bags. We'll talk [ater about the indiumnethod in which
we | abel the platelets in tubes.

But anyhow, this nethod, a unit of blood is
drawn. Centrifuged slowly to make PRP. You all know
this. And then spun hard to make a pl atel et button.
Plasma i s decanted, and then chromumis injected.
Certainly, in ny career, up to about 1992, this is the
way | | abel ed platelets and others here today do as well.

The neasurenents that were made by Frank
were--did not include any neasurenent of recovery. There
was a very striking initial sequestration of EDTA

pl atelets, a rise in the radioactivity on day 1, and then
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what was taken to be the platelet survival curve was
measur ed.

So there was no effort, as | said, to relate the
actual radioactivity here to how nuch radioactivity had
been infused, and there was no attenpt to nodel this
di sappearance of radioactivity against sonme standard.

Di ck Aster was across town at Boston City
Hospital at the Thorndi ke, and | don't know how nuch
interaction there was between him and Frank. But
nonet hel ess, he cane up with the idea of adding 50
percent nore citrate to ACD and al so ti pped the bal ance
toward citric acid so that blood pH was 6.5 after draw ng
it. And he was able to show then that platelets could be
| abel ed with that primary anti coagul ant.

I n his hands, EDTA platelets showed the sane
early sequestration and then survival, but much higher
recovery. Here, he was neasuring recovery with the
pl atelets | abeled in citrate. And you'll notice that

t hr oughout the study, there was extensive radioactivity
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in the spleen, which we'll come back to.

Qui ckly, Phil Cohen, working with Frank Gardner,
began to study the radi oactive yields of platelet
concentrates derived from bl ood anti coagul ated with EDTA
and ACD. In other words, they were beginning to think
about transfusion nedicine and what's the best yield for
the patients. They also did not use Aster's sol ution,
but rather sinply added extra ACD to the platelet-rich
pl asma prior to centrifugation. W still are, in nost
centers, acidifying at sone point when we nmake pl atel et
concentrates from PRP

| think it's inportant to point out that all of
t hese mani pul ati ons, both in Aster's |ab and Gardner's
| ab, were done in the cold, and also there were certainly
no rest period, as we use now, prior to platelet
suspensi on.

| hope you can see this. This is ny
phyl ogenetic chart of people who have been interested in

this field. And if |I |eave anybody out, please forgive
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me. But in any event, here's Frank Gardner and | think
hel pi ng, stinulating, whatever, Aster. And then back to
Phil Cohen, who used it with Frank thereafter, that
met hod thereafter. And | trained with Phil Cohen and
Frank, of course.

Now, as | understand it, Larry Harker went to
Aster and | earned how he was doing things, passed it on
to Sherrill Slichter, and not included is that Sherrill
passed it on to Toby Sinon. All these fam liar nanes.

Meanwhi | e, a gentl eman named Thakur in St.
Loui s--he's a nuclear nmedicine type--1labeling platelets
with indiumin order to image thronmbi, infection, and the
like. Andrew Heaton joined the lab in
St. Louis, and had the very good idea of using this
met hod not for imaging, but for measuring platelet
survi val

And | hope | spelled this right, Ezechowitz is
t he cardi ol ogi st who canme to Yale from Thakur's | ab, and

Ed Snyder took advantage of his presence to |earn the
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met hod of indium | abeling.

Andr ew Heat on noved to Norfol k, where he got
together with Stein Holnme to produce again a very nice
di scovery, the conbination of chrom um and indiumwth
the potential for doing the control and the test product
at the same tine.

Ji m AuBuchon | earned from Norfol k [ab, and |
| earned how to | abel in tubes from AuBuchon. And
meanwhi | e, the | ab has prospered in Norfolk, even with
t he departure of Andrew and Stein through Elfath and
Taylor, but I think with a major contribution from Pam
Whitl ey, their chief technol ogi st.

This is old data that | collected 20 years ago
about chromumyields in patients and finding that in
vivo recovery was about 70 percent, as it had been as
nmeasured by Aster. But people that had their spleens out
were close to 100 percent. |In people with |arge spleens,
it was |lower. This was already known, but this is what |

have a slide of.
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And that led to the hypothesis that in nornal
i ndividuals, for every two platelets in circul ation,
there was one in the splenic platelet pool, and this is a
very inportant concept as we measure recovery today.

What we have found, | think, is that even with
fresh platelets there is considerable variability in the
recovery that's measured with normal individuals, and
t hat continues with storage.

And why in the normal popul ation are the normal
recoveries with fresh platelets variable? It's known
that the size of the spleen, which correlates with the
size of the pool, varies anmong nornal individuals.

Spl eni ¢ pool varies inversely with the platelet count.
The | ower your platelet count anong normals, the nore
pl atelets are in the spleen.

Ot her things that affect our neasurenent of
recovery is that we estimte the bl ood volunme by body
surface area, which can be--the correlation is not as

tight as we would like it to be. And over tinme, we've
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| earned that different |abs get different results for
their nean recovery. |It's hard to conpare yields and
survivals fromlab to |ab

There is simlar variability--and here | used
the half-life as the neasure of platelet survival. And
again, there's a good bit of variability within the
nor mal popul ation. Qur experience and that of others
suggested that with any given donor, they tended to
produce high yields or tended to produce | ow yields so
t hat you could conpare control--well, here we were
studying two types of agitation. You see that since the
studies are paired, you can clearly show differences
whi ch woul d not be evident if you did not have a paired
design, and the sane thing is true with T 1/2.

There is an exanple of platelets stored for 5
days using two different plastics, and again, in people
who produced high yields in one, produced high yields in
another. And with a paired design, you could show

statistically significant differences.
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Here is yet another one when we conpared 7 days
of storage to 10 days of storage. This data is from
Hol mre and Heaton. Here, for the recoveries, conparing
storage in plasma with storage in an additive sol ution.
You can see clearly that the additive solution is better.
But again, the tendency for a donor to produce a high
yield in both arns of the study.

So | think we have to keep in mnd that you
coul d get any nunmber you want, dependi ng on whet her you
sel ect donors who tend to give high recoveries.

DR. SLICHTER: But do you think that neans that
if you would select the donor with a high platelet count,
then you're likely to get a higher recovery because the
pl atel et count correlates with the spleen size?

DR. MURPHY: Not the spleen size, but the
percent age of the body's platelets that are pooled in the
spl een.

DR. SLICHTER: Right. Yes.

DR. MURPHY: You have a high platelet count,
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there's fewer stored in the spleen.

DR. SLICHTER: And therefore, that m ght be a
way that you could influence the data?

DR. MURPHY: Right. Right. | think it's just
anot her reason why the paired design is so inportant.

Now this is just studies we did storing
pl atelets in the cold. Inportant point for me was that
t here was no--you weren't going to find a sinple nodel
for platelet survival which would be true for different
studies. And here, the 8 hours of storage in the cold
produced a curvilinear |ine as opposed to the straight
l'ine.

So we needed creative work to figure out howto
do this, and another Murphy in Toronto built the
mul tiple-hit nmodel. And Lotter, et al., who |I understand
from Andrew Heat on were South Africans, produced a
conputer programin conpiled BASIC for the | BM personal
conputer to calculate survival by the multiple-hit

met hod.
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It turns out, | believe, that all of us who are
doi ng these studies are using the same programthat
was--which came to the United States to Andrew many years
ago. And so, this program has been passed on from one
group to another. |It's called the COST--should be
capi tal s--program

So | think Jim AuBuchon will be telling us today
if you sent around data to a group of investigators, wl
they all give you the same nunbers with their progranf
But when we started using it, we found that the program
gave you at |east three ways to neasure recovery using
t he hi ghest value on day 0, extrapolation of the survival
i ne back to day 0, or doing that plus om ssion of
outliers, if you ask the conputer to do that for you.

So we will be talking, |I'msure, about today
what's the best way to handle this situation.

So the current paradigm as we've heard, is that
we' ve neasured test and control in the same individual

and at the sane tine with two isotopes, indium and
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chromum But what is the best control, and what do we
mean by "sanme tinme?"

The typical control in 2002 was what | woul d
call "regular old platelets.” At the end of their
i censed storage interval--and this would perhaps be a
wor st - case scenario--there's no line in the sand drawn
for acceptable recovery and survival. And |I would submt
that that's not the way to do it because of variability
fromlab to | ab

There's no delineation of acceptable inferiority
for test versus control, if any. And of course, the
regular old platelets will vary widely from study to
study in different |abs. And as was nmentioned in the
i ntroduction, you have the potential of creeping
inferiority or a slippery slope. There should be arrows
in here, which you can see faintly.

But here is the result in 2004. Another method
is passed. And then the slightly |ower recovery, and

then you keep going like that, slightly | ower recovery,
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very |l ow recovery if we continue to do what we have been
doi ng.

So | woul d propose that the control should be
fresh platelets. Experimental results should be
expressed as percentage of control. Acceptable would be
a recovery of two-thirds of fresh. Survival, one-half of
fresh. And it would be acceptable, of course, to have a
reduction of the experinental value beyond these if there
was a significant patient benefit by the technol ogy that
was bei ng studi ed.

VWhy am | saying there could be a nore | enient
standard? In practice, time to next transfusion,
clinically, in thronbocytopenic patients is no nore than
2 to 3 days. So | think we could be a little nore
generous with the nean cell |ife measurenent.

And what do we nean by the "sanme time?" Do we
coll ect and | abel fresh platelets on the day test is
obtained so that the platelets are identical or on the

day that the test is reinfused? The platelets are not
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i dentical, but at |east the donor is in a standard
Situation for the two survivals to go on together

And then we have to conme to a concl usion about
the fresh control, what should that be? Collect a unit
of whole blood in plastic container and prepare a
traditional platelet concentrate for |abeling. Collect
50 to 100 nLs of blood in plastic tube and process to
obtain the platelets for labeling. So | think these are
topics to be discussed.

So thank you all for being here and for the
attention you're giving to this matter. W're stil
| ooki ng for changes and better ways to do things after 45
years of use of radiol abeling.

Thank you. Are we going to have questions
| ater?

DR. ZUCK: Later.

DR. MURPHY: Later. Okay.

[ Appl ause. ]

DR. ZUCK: Thank you, Scott.
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The next speaker is SalimHaddad, who is a
medi cal officer of the Division of Hematol ogy at the
Center for Biologics Evaluation and Research. He
conpleted a two-year fellowship in the Departnent of
Transfusion Medicine at NIH, and it's amazing the nunber
of people on this programtoday that have had that
experience with NH

So Dr. Haddad is going to speak on the current

approach to evaluation of platelet products. Dr.

Haddad?

DR. HADDAD:. Thank you, Dr. Zuck.

Good nmorning. So in the next 10 to 15 m nutes,
I will be presenting the current approach that FDA is

using to evaluate the platelet efficacy, and this is
based essentially on the 1999 gui dance.

So we can start by defining platelet efficacy.
It is the ability of the platelets, of the transfused
pl atelets to circulate for the expected |ifespan after

transfusion and for their ability to participate in
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henpbstatic processes to prevent or stop bl eeding.

What kind of testing does FDA | ook for for the
proper evaluation of new platelet products? Well, that
depends on our |evel of concerns. This is the pyramd of
concerns. And at the bottom we have the m ni mal
concerns and at the top the mmjor concerns.

We can start at the bottom For current storage
conditions, we require in vitro studies. And as we nove
up to nore serious concerns, such as for a new 5- to
7-day storage container or for new apheresis collection
devices, then we like to see radiol abel ed studi es.

At the top of the pyram d, we're dealing
with--usually with new nmet hodol ogi es that namy affect
basi c pl atel et physiology with unexpected consequences on
pl atel et performance. And falling into such a category
are the platelet substitutes and also chemcally treated
pl atel ets such in pathogen reduction. And for those kind
of products, we like to see henostatic clinical trials.

Now, obviously, we run into gray zones on
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whet her to classify a specific product in an upper or a
| omer zone. For exanple, for a mnor nodification to
current storage conditions, that would fall probably
bet ween radi ol abel ed studies and in vitro studies,
whereas for new storage nedia or extension beyond 7 days,
t hat woul d probably fit between the radiol abel ed studies
and the henostatic clinical trials.

For the in vitro tests, we classify themin four
maj or categories: norphol ogy, biochem cal status,
pl atel et activation and apoptosis, and physi ol ogic
responses. Now you have the list of those tests in your
handout. And for |icensing purposes, obviously, we do
not require all those tests. However, what we would Iike
to see is an assortnent of tests that | ook at different
aspects of platelet physiology.

And in each category, we have two groups. One
is the core group of tests that we recommend, and the
second group are the supplenental tests that we usually

reserve only for those conditions that can be associ ated
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with significant damage to the platelets or to platelet
safety.

For all the in vitro tests or for nost of the in
vitro tests, there is no absolute m niml |evel
performance set. So the new platel et product should be
conpared with the control platelets in a study that has
the power to detect a 20 percent difference in value
because that's what's considered clinically significant.
And also the in vitro test has to be run in a serial
fashi on over the storage period of the product.

How does in vitro testing correlate with the in
vivo viability? Poorly. Not too well. Over the years,
there is no single in vitro test that has stood out as
direct surrogate markers for platelet efficacy.

The tests that have been reported as correl ating
the best with in vivo viability are the pH, the hypotonic
shock response, and the extent of shape change. Also the
rate of increase in |lactate production has been inversely

correlated with in vivo viability.
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So considering the poor correlation, why does
FDA still require the in vitro testing? Nunber one,
because they constitute a screening process to elimnm nate
t hose procedures that clearly result in sone outdated
pl atel et products and also to avoid subjecting a donor to
radi oactivity in radiol abeling studies.

Anot her reason is that those in vitro studies,
when used in conjunction with radiolabeling studies, wth
post transfusion assessnent, you can get a good handl e on
whet her the product is usable or not. Another advantage,
and that's outside the regulatory process, is that in
vitro tests can serve as a quality check over tine of
process net hodology. So that if you have a product made
this year, you can conpare it to a product nade next year
wi t hout having to undergo nore el aborate studies.

The next step after in vitro studies is to
eval uate the platelet survival in the circulation. And
this is done by in vivo radiol abeling studies, which is

the surrogate marker for platelet--for henostatic
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efficacy and also is now considered the gold standard for
studying in vivo platelets.

And this approach is based on the assunption
that circulating and viable platelets that have
denmonstrated little defect in the in vitro phase of the
testing can participate in the physiol ogi cal nmechani sm
that constitute the platelet clinical efficacy.

So you have a new platelet product. You
radi ol abel it, and then you infuse it back into the
vol unteer donor. And then you nonitor recovery and the
survival. And when you have nuch damage to the new
pl atel et product, it will be clear at a nuch faster rate
than the control platelets in the paired conparison
experi nment.

And this is an illustration of our current
approach when, for exanple, we are evaluating a new 7-day
apheresis platelet product conpared to a 5-day
establ i shed product. We have the donor. W collect a

unit, or a unit is collected fromthis donor, and it's
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stored out to day 5. And then on day 5, a sanple is
taken. It is radiolabeled and infused back into the
donor.

Two days | ater, on day 7, another sanple is
drawn, and it is radiolabeled with the alternate isotope
and reinfused back into the same donor. And then the
recovery and survival of both products are tracked by the
r adi ol abel i ng.

And this is the curve above is the survival
curve of day 5 platelets. Were it intersects the Y-axis
is the recovery, and where it intersects the X-axis is
the survival. And for the 7-day platelet product, you
woul d expect a | ower recovery and survival. And we
conpared the two products based on the difference in the
mean survival and in the difference in nean recovery and
allowing for 10 to 20 percent difference.

However, as Dr. Murphy has nentioned, there are
problens with the current approach, is that there is no

m ni mum standard set for platelet quality. Al we're
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doing is conparing a new product to an old established
product. And on repeated application of this standard to
successive products, that can |l ead to what Dr. Murphy
descri bed as the creeping inferiority in ternms of

pl atel et quality.

And that's really--that observation has pronpted
the call for a new standard, and that's what this
wor kshop is all about.

Clinical henostatic trials, as | nentioned
earlier, are reserved for those new net hodol ogi es that
can carry a greater risk for platelet damage or to
pl atel et safety. And these are random zed blinded phase
Il trials in thrombocytopenic patients. And the
obj ective is to denpnstrate the participation of the
experimental product in actual henmpstasis with the
primary endpoints being the extent and significance of
bl eeding in patients on the experinental platelets versus
those on the control platelets.

And the safety consideration should be
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addressed, such as thrombogenicity and i nmunogenicity.
And needl ess to say, these are large and costly trials.

The platel et substitutes are in a class of their
own. These are products, either synthetic or
pl atel et-derived, that have been explored as alternative
to liquid stored platelets. And since they have been
designed to mmc the henostatic properties of in tact
pl atel ets, however, they don't circulate as well as
normal platelets. So defining their efficacy in terns of
in vivo radiol abeling studies poses a chall enge.

And the proper approach is to define a specific
aspect of platelet function that these products seeks to
emul ate and test the clinical benefit accordingly. And
the evaluation can start with in vitro testing, and the
suppl enmental tests that | nmentioned earlier would be in
order here.

Concurrently, aninmal tests can be conducted to
define the early properties of the product in ternms of

circulation and in ternms of henostasis. And again, the
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ani ml tests should explore the safety issues, such as
prot hronbotic potential, immunogenicity and the toxicity
of the additive sol utions.

Whet her to conduct in vivo radiol abeling studies
wi ||l depend on whether the product has shown any
circulatory properties in animl studies. O herw se,
there is no requirenent for them

And in ternms of human trials, phase Il trials
w |l establish the proof of concept for a henostatic
effect of such products and will give prelimnary
evi dence on safety issues. A phase |Ill human trial wl|
expl ore those issues nore in detail in the proper patient
popul ati on.

So as a brief summary for the nodification to
the current collection, processing, and storage
condition, we like to see in vitro and the radi ol abel i ng
studi es. For the very novel nmethodol ogies, such as
pat hogen reduction, we |like to see additionally

henostatic trials. And for post marketing surveillance
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studi es, depending on the case-by-case basis, they can be
required.

And that's the end of the talk, and thank you
for your attention.

[ Appl ause. ]

DR. ZUCK: Thank you, Dr. Haddad.

Qur next presenter is Larry Dunont, who is
currently a Ph.D. candidate in clinical sciences at the
Uni versity of Col orado. He's spent 25 years at COBE
Laboratories as an engi neer and a nmanager in quality, and
it's good to see you again. And Dr. Dunont is going to
speak on statistical comments on the current approach.

Dr. Dunont ?

MR. DUMONT: Thank you, Dr. Zuck, | adies and
gentl emen. Thanks to the commttee for inviting nme to
speak today. Thank you also that this talk is not after
lunch. | really appreciate that. | usually get right
after lunch.

[ Laught er . ]
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MR. DUMONT: So, hopefully, we'll all be able to
stay awake if the lights don't get too |ow.

What I'd like to discuss today is the
statistical approach to the design and anal ysis of
pl at el et pharmacoki netic studies. And sonme woul d say
tal ki ng about statistics is the discussion of an
uncertain science. | prefer to think that we're going to
expl ore the science of uncertainty.

Dr. Murphy told ne today that when we tal k about
statistics, he feels like it's an Italian opera where you
kind of get the general idea what's going on, but you
don't know what the specifics are. So, hopefully, today
there will be at |east one specific thing fromthis talk
t hat each of you can pick up on and take away with you.
And I'Ill guarantee that there will be at |east one
specific thing that you probably don't understand.

So ny objectives are to describe the key design
and data anal ysis principles associated with these

studi es, including some sanple size estimations. | want
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to propose data anal ysis and reporting nmethods and
propose acceptance criteria or ways to interpret the
data. Some nmethods to do that, | think, that are
applicable to the question on the table today.

This is to remind ne that there are many, many
ways to bake and slice the study design and anal ysis pie,
and they're all probably valid. And I'm going to show
you one way today that | think will be hel pful for us
al | .

In the end, I"mgoing to recommend--this is
where we're going--is that, nunber one, we should plan
and perform equival ency studies. Also it can be thought
of as a noninferiority type study.

Nurmber two, perform a paired design. W' ve
al ready heard sonme about that, with appropriate care to
random zation, especially with respect to |abeling.

And construct a one-sided confidence interval of
the difference--this is very inportant--the difference

bet ween the control and test products. And to construct
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t he maxi mum acceptable difference fromthe data. And |'m
going to show you and wal k through an exanple of all this
for you |ater.

But this would be--for exanple, the maxi mum
acceptabl e recovery difference would be the control value
m nus, say, two-thirds of the control, or for survival,
it mght be the control mnus half of the control. And
of course, these nunbers are yet to be determ ned.

And then we would reject the null hypothesis if
t he confidence interval does not overlap the maxi num

di fference for both recovery and survival. Again,

woul d propose that this "and" needs to be explored a
little bit. O in other words, we would concl ude that
the control is equal to the test.

And finally, on sanple size, you're going to see
t hat that depends.

So what's an equival ency test? Well, the

obj ective of the studies that we conduct, what we want to

do is we want to say that test platelets are equival ent
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to control platelets. Now nobst of us are probably
famliar with a superiority/inferiority study design.
And that's where the null hypothesis is stated as the
mean of the test is equal to the mean of the control.
And the alternative hypothesis is that these neans are
unequal .

And of course, these are stated with certain a
priori assunptions about al pha risk, beta risk, power,
and a difference beyond which we would want to detect and
reject the null hypothesis. So really the whole
objective of this type of study is to reject this
hypot hesi s and accept that one.

But that's not really the question we're asking
here. |In an equival ency study, it's kind of the flip of
that, where the null hypothesis is actually stated that
the means are different, and the alternative is that the
means are equivalent. And what we would like to do is
reject the null hypothesis and accept the equival ency

st at enent .
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And again, this has sone a priori statenments of
risk and a difference which is acceptable and beyond
whi ch we wouldn't want to reject the null hypothesis.

So this is a cartoon to kind of conceptualize
what the idea is before we start |ooking at nunbers.

Wth the equivalency test, we'll want to conduct a
confidence interval for the difference between the tests
and the control. So what | have here on this axis is the
di fference between a control value and a test value. So
if we had a subject with their recovery at 65 percent for
the control and the test was 50 percent, the difference

t here, of course, is 15.

And then let's say we do this paired study on
several subjects, and then we can actually estinmate what
the distribution of the differences |ooks |like. And then
fromthis estinmate, we can construct an upper confidence
l[imt, and we can conpare that to a maxi mum di fference
for a specification, if you will.

In the case of the upper exanple, as we conpare
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t he upper control limt to the maxi num difference, the
upper--or excuse ne, the upper confidence limt. The
upper confidence |limt is less than the maxi num
difference. So we would reject the null hypothesis, and
we woul d conclude the test is equal to control.

And in the bottom case, since the upper
confidence limt is beyond the maxi mum difference or this
confidence interval that we've constructed overlaps this
maxi mum di fference, we cannot reject the null hypothesis,
and we can only conclude that there is inadequate
evidence to nmake a statenent of equivalency. So that's
t he conceptual picture of where we're going.

So why do we want to conduct paired study

design? We've already heard a little bit about that,

DR. SLICHTER: Can | ask a question?
MR. DUMONT:  Yes.
DR. SLI CHTER: How do you determ ne the maxi num

di fference? How do you--on the last slide, how do you
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determ ne the--is that the maxi num di fference based on
t he data?

MR. DUMONT: Yes, and I'll show you that.

DR. SLI CHTER: Okay.

MR. DUMONT: Yes. We'll get to that in two
slides, three slides, four slides. Sonething |ike that.
Good questi on.

So with a paired design, what we do is reduce
residual error. And this is an exanple of that. Here is
sone data fromthe study we published in Transfusion,
conparing plasm stored platelets for 5 days and 7 days.
And if we take all the transfusions together, this is the
spread of recovery that we have with an estimate of the
st andard devi ati on.

Now as we start to assign causes for this
uncertainty, like how old are the platelets? Were were
the platelets | abeled and transfused? And then start to
account for specific pairing between subjects, so if we

| ook at the difference then from 5-day to 7-day, we get
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this axis down here, which is the delta recovery. You
can see that we've reduced the standard devi ati on
actually quite substantially fromwhat we had in the
begi nning. And this has a very large inpact on the
sanpl e size of the study.

So we want to analyze the data. Well, how do we
go about doing that? There are lots of ways to do it.
Every study that |'ve ever observed in the literature on
this topic have all used a two-stage anal ysis approach,
where the first stage, there are sone adjustnents for
elution, cell-bound | abel, baseline or red cell bound
| abel. Fitting the data to some nonlinear nodel, for
example, the nultiple-hit nmodel. And then an estimate of
t hese nodel paranmeters, such as recovery and survival.

Now t hese estimtes then are taken into a second
st age, where we actually do the hypothesis test, and
there is a variety of ways to do these. Typically, it's
done with a paired t-test, or it can be done with a

regressi on nodel
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Now there is also a nore nodern, sophisticated
approach, where all this can actually be done in one
analysis. This is conplex, really requires your
bi ostatistician expert to do this. So nost people wll
probably opt for the first option, and we'll spend sone
nore time on that.

So this is an exanple of what data m ght | ook
like if we have one transfusion in one subject. This is
recovery on this axis. This is tine. And there are sone
serial sanples taken after the reinfusion of the
radi oi sotope | abeled platelets. And we have an
unadj ust ed data of recovery.

Now we' || probably hear nore today about sone of
t hese steps for data adjustment. But typically, there is
an adjustment for the anmpunt of actual |abeled platelets
that are reinfused, and this is usually called the
elution correction. And then for each of these tine
points, there is an adjustnment for cell-bound

radi oi sot ope because we don't want to count the
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radi oi sotope that m ght be up in the plasm.

So that's

the second correction that's made to each of these

poi nts.

And then, finally, there is a correction here at

the end that's either a baseline correction

or it could

be I abeled red cells. And Stein will probably tell us

mor e about that | ater.

Well, let's assune then that we' ve taken these

data and we' ve done those three corrections.
have sonething that | ooks like this. W've

versus tinme, and we've got the data points.

We m ght
got recovery

These dat a

points then need to be fit to a nonlinear nodel, and

there are actually many nonlinear nodels that will fit

this data just as well as any of the others.

From this nodel then, the paraneters of recovery

and survival are typically derived. Recovery is the

intercept of this regression at the Y-axis,
is the tangent at that point to that curve,

to the X-axis.
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Now in the literature, sonmetinmes this nunber is
reported, and sonmetines it's just an early count that's
done--for exanple, a 2- or 3-hour count after the
infusion. So you have to be careful when you're reading
the literature which one is reported. W probably ought
to decide which one we should use.

One can al so derive the area under this curve,
and this is perfectly anal ogous to drug pharnmacoki netic
studi es you've all seen with area under the curve.

| do want to point out that with survival, here
is the survival. Look where all the data is. That's
kind of striking, isn't it? Survival is actually a ratio
of a parameter, and because of that fact, there is nore
uncertainty in this estimate than there is in that
estimate. And we'll see sone data on that in a second.

So this is the first-stage anal ysis, where we
cone up with estimtes of these paraneters, and then
t hese paraneters are taken to the second-stage anal ysis.

So this is an exanple where we'll cal culate the
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confidence interval estimate for recovery.

So, again, these are the data fromthe 5-day
study, 5- and 7-day study. And |I'm going to assune for
this exanple that this is the control, day 5, and day 7
is the test. |'m not suggesting that day 5 platelets
shoul d be our ultimte control, but just for this
exanpl e.

So for each subject, we have two recoveries for
the test and control, take the difference between these
two. This is going to look a lot like a paired t-test.
Cal cul ate the nmean of these differences in a standard
devi ati on of these differences.

The upper confidence Iimt of these differences
now wi Il be calculated with a t-type interval, where we
have this mean, plus the appropriate t value, given the
al pha that we select, and an estimate of the standard
error so that our upper confidence limt in this exanple
is 12.4 percent, and this was calculated at--this is a 95

percent confidence interval
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So that's a very inportant slide. So we took
the difference, nmean standard devi ation, cal cul ated upper
confidence limt. So now we get to Dr. Slichter's
gquestion, how do we test that? What's our standard?

My suggestion is the acceptance Iimt be based
on these data. These are the data we just |ooked at, and
here is our control value. M suggestion, we calculate a
critical difference, which would be a control nean right
there mnus, in this case, two-thirds of the control
mean. And that nunber is yet to be determ ned, which
woul d give us 21. So that nmeans our acceptable | ower
[imt then for recovery is 63 mnus 21, or 42 percent.

Now we can do the same thing for survival, go
t hrough the sane exercise. And when we do that, then we
can test our hypothesis. So here's the critical
difference that we just cal culated for recovery, the
upper confidence limt that we calculated, and |I didn't
show you those cal culations. And then we can test the

hypot hesi s.
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Since 12.4 is less than 21 and 44 is |less than
80, we can reject the null hypothesis and accept the test
equal s control. So there's the essence of the whole
t hi ng.

Now, of course, you can get your statistical
package to do this for you, too. Mne, when | run a
paired t-test, | can ask it to give ne an estimte of the

difference with a confidence interval

So this confidence interval, it spits out a
two-tail confidence interval. So this is 90 percent,
whi ch makes the tail up here 5 percent. So this is our

upper 95 percent. And |o and behold, we get the sane
nunmbers. That's very convenient. And we can get the
sane concl usion as we do the hypothesis test.

Now we can al so do the sanme thing with
regressi on analysis, and that was actually done in that
transfusi on paper. That's nore conplex. You've got to
have sonebody that's trained in doing those types of

analysis. And if you are one that's trained to doing
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t hose anal yses, the donor should be treated as a random
effect. Centers may be treated as random or fi xed
effect. Since we're |looking at a difference, that
doesn't matter. And if you don't understand this, don't
worry about it because you'll never be doing this
regression.

There is an advantage to doing the regression
anal ysi s, though, that you can explore corrections for
other true co-variates, such as radioi sotope or maybe
subj ect age or maybe subject platelet count or whatever
you' d like to do. But again, you need to be trained and
under st and what you're doing when you put in these
co-vari ates.

And t hen, of course, this whole thing can be
done with really conplex nodels all at once. Basically,
a nonlinear nm xed nodel would be applied, and again, we
have the sanme assunptions about the regression. And you
really need sonebody that understands these. These are

pretty conpl ex.
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| woul d suggest the two stage is sinpler, and |
woul d i magi ne everybody in this roomcould do those
successful ly.

So now cones the question of sanple size. Oh,
my gosh. This is what ny boss al ways asks nme, you know?
Before we know anything, it's "how many tests do we have
to run?"

Well, to really figure that out, we've got to
have an estimate of the variance of the difference.

Well, amazingly enough, with all the studies that have
been published, not very many of us ever published the

variance in the differences. W always do these summary

statistics. | do them too. | don't know why we do
that, but | guess the editors want them So it's really
hard to find.

So | did find an old study by Stein, where he
actually put the data in the paper so | could calcul ate
these nyself. | went back to a couple of our studies,

where | had the raw data so | could recal cul ate them
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And here is ny estimates of standard deviation for
recovery and survival

Now the interesting thing about these studies
here is these are essentially identical products
transfused to the same subject. Now | can't interpret
what that nmeans and what this neans, but these are
essentially identical products. These products down here
are actually--there is a test arm a real test arm

For this first study, we |ooked at routine
apheresis collected products and high concentration
products that were stored for different periods of tine,
and then this was the 5-day and 7-day. And so, we had
t hese estimtes of recovery and survival standard

deviation, and |'ve actually used these in the exanple.

Now sone people would say, "I don't want to take
a difference. | just want to do a ratio.” | want to do
test divided by control. WeIlIl, for those people, |'ve

al so cal cul ated that standard deviation fromthe 7-day

study. And for those that don't want to do paired
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studi es, hopefully they're not in this room but there is
the standard deviation estimtes fromthe 7-day study
again. And that's also based on whether you do a fixed
center or a random center effect.

So with the assunption that we have an al pha
risk of .05 and an 80 percent power, |I'm assum ng for
this calculation that the control nmean is 65 percent. My
treatment nmean is 50 percent and that ny lower [imt is
two-thirds of the control. And using the standard
deviation | just showed you, | calculate |I need 13 pairs
to run ny test.

If you're a ratio kind of person, those are the
nunbers for the ratios. A paired ratio study, with that
standard deviation, you require 16 pairs. So you need a
few nore subjects.

If you' re the kind of person that doesn't want
to do paired studies, there is those estinmates, and those
nunbers start to get pretty large pretty fast. | would

suggest not doing ratio. | want to say sone nore about
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that in a second.

So what's the effect of having different
standards for survival than we have for recovery? Here
are the nunmbers we just cal culated for sanple size
estimate for recovery. And if we go over to survival, if
| assune control of 180 hours, a treatment of 140, and
our lower limt as either two-thirds or one-half of the
control, with these standard devi ations, here's a sanmple
Size estimte.

So these data woul d suggest that if we go with
two-thirds survival as the standard, our whol e sanple
size would be driven on survival. |'mnot saying that's
why you should pick two-thirds, but that's what will be
t he outcone. So sanple size depends.

Here is an exanple where if we have a control of
65 percent and if our m ni mum acceptabl e number is 43
percent, as the treatnment mean gets closer and cl oser and
closer to this critical value, the sanple size

requi renment so that we can accept that there is an
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equi val ency between our test and control gets very | arge
very quickly. So if your test is down here, plan on
spending a lot of nmoney if you want to use this to
denonstrate equi val ence.

| would additionally recommend that you don't
use ratios. And there's really two reasons for this.
One is, as we just saw, there is an increase in the
uncertainty. Sanple sizes go up. The other reason is
bi ostatisticians don't like ratios, and that's because
t he assunpti ons of the nodels nmay not hold. And the data
that | just showed you, normality does not hold when you
| ook at ratios.

So if you want to go that way, you better get
your experts involved so that they can verify that
everything is copacetic on that score.

| al so suggest do not use an absol ute standard.
| don't think we should wal k out of here today and say
all recovery should be greater than 43 percent because

there is just too nmuch uncertainty as we go from center
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to center and donor to donor and | abeling technique to
| abel ing technique. And that increase in the sanple size
will be very costly.

So, once again, | recomend that we plan and
perform equi val ency tests. W perform paired designs
with appropriate care to random zation. That we
construct confidence intervals based on the difference,
and a maxi num acceptabl e difference based on the data,
the data of the experinent.

And that we would reject the null hypothesis if
t he confidence interval does not overlap the maxi num

difference. And that's for recovery "and" survival, not

or. And then sanple size, that depends.
| woul d suggest today that we need a coupl e of
things fromthe panel. One, we need concurrence, Sone

concurrence that we should do equival ency testing,
pl anning and testing. W should do paired designs with
appropriate care to random zation, and that really as far

as fitting the data, as |ong as we have a good nodel, it
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shouldn't matter which specific one we use, whether it's
the multiple-hit that's in COST or whether it's the
multiple-hit that's witten into SAS or S-plus or SPSS.
That doesn't matter

O all kinds of other pharmacokinetic nodels
would fit the data just as well. But we should describe
t he data.

| think we do need a statenent and an answer on
if we need to have both recovery and survival paths.
That's critical in interpretation. W need to know what
t he acceptable difference is. |Is it going to be
two-thirds of the recovery? 1Is it going to be two-thirds
of survival, half of survival? | don't know

Al pha risk, | would suggest that that's a
regul ator call. FDA should tell us what that number is.
Beta risk or the power associated with the study, | think
that's up to the sponsor. How nuch noney do you want to
spend to give yourself a high probability of

denonstrating that your product is equivalent to control?
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That's essentially what the question would be.

There are sonme other points that we'll hear nore
about--data adjustnent, what's appropriate? What
specifically do we call control? And what paraneters do
we evaluate? 1Is it just recovery and survival? Do we
al so want to | ook at area under the curve? |'msure
we' || hear nore about that today.

Thank you very nuch.

[ Appl ause. ]

DR. ZUCK: Thank you, Larry.

The next speaker is well known in these areas.
When you review the literature on this topic, along with
Scott and a couple of others, it's amazing how nuch Jim
has actually written.

He served at the National Red Cross Headquarters
for years and was naned chair of pathol ogy--not
concurrently, | mght add--at Dartnmouth. And it's a
great pleasure he and | share, an honor of which I think

we're both very proud of, we're both nenmbers or fellows
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of the Royal College in Scotl and.

Ch, he's going to tal k about proposed criteria
for radiol abel ed platelet studies. JinfP

DR. AUBUCHON: Thank you very much, Tom Very
ki nd of you.

As several of us began tal king about, thinking
about the potential for adopting the proposal that Scott
had devel oped sonme nonths ago for w der use, a nunber of
gquestions cane to mnd, and | began jotting sone of these
down. And that becane the basis for this presentation
t hi s norning.

| appreciate the assistance of a nunmber of
col | eagues, particularly in BEST and particularly Dr.
Slichter, for adding sone additional thoughts here. And
I hope the panel will find these comrents useful. | wll
warn you that the next few m nutes have only questions.

I have no answers, at |east at this point.
| will offer, however, Sloan's law. And | think

this is appropriate here. And hopefully, today we will
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be able to | eave here with a nmodel that is, indeed, so
attractive that we can feel good about adopting it and
deal with sonme of the issues that are at the nmonent
troubl esone or have no specific answers. Because,
i ndeed, the devil is in the details, and ny nane at the
moment is Lucifer.

[ Laught er. ]

DR. AUBUCHON: The concept which has been
proposed, and which in our |aboratory we refer to as

"Murphy's law," is that one of the primary neans of
assessing the efficacy of a new nmeans of handling
pl atel ets woul d be aut ol ogous radi ol abel ed recovery and

survival studies conparing fresh to the test. So the

fresh becomes the standard, as you've heard, and then the

test involves some type of collection, treatment, or
storage alteration that then is reinfused back into the
sanme subject in a conparative manner. So each person
serves as their own control.

Here are sone of the details. I will walk

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

t hrough and pose sone questions for discussion and
gquestions for the panel hopefully to comment on |ater on.

The first is where does this conparative
standard conme fron? Does the standard need to conme from
the sanme subject? Could the conparison be against an
absolute criterion? And you heard Larry speak about that
just a m nute ago.

But we do have an absolute criterion that's used
for red cell transfusion, and this has been around for
many decades, where it's the expectation that at the end
of the storage period, reinfusion of radiol abeled red
cells will allow recovery of at |east 75 percent of them
24 hours later. We could adopt a simlar approach with
pl atel ets, whether it's 43 percent or sone other nunber.

If we were to use an absolute standard, it woul d
mrror what we do with red cells. And even if the study
were intended only to look at the control arm as it
were, if we found a subject that gave unusually poor

results, as certainly can happen with both red cells and
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pl atel ets, we could follow that up with a fresh study to
val i date whether it's just this particular subject's
pl atelets that don't work well or whether the problemis
really with the test system

However, if we were to use this approach, it
woul d require the cal cul ati on of an acceptable
performance standard. |Is it 43 percent, or exactly what
is it? Because it would be carved in stone.

Moreover, it would require labs to verify their
met hods. Even if we were to all adopt exactly the sane
| abel i ng method, there are sone differences, whether it's
altitude or humdity or whatever. But there are al ways
sone slight differences between procedures. And the |ab
woul d need to verify that they got the same result that
soneone el se got.

How of ten woul d they have to do that? Just when
they first start up doing these kind of studies?
Periodically? Once a year? At the beginning of every

study? For each sponsor? For each new approach? That
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gquestion woul d becone problematic. It mght require
establishing some type of performance standards for

| aboratories. A new nmeans of accreditation. | don't
t hi nk many of us would be | ooking forward to that.

Al so this approach would not account for any
procedural "drift" over tinme. The alternative would be
using the subject as his or her own control, which
accommodat es subject individualities, as you saw from
Scott's data earlier. It would allow conpensati on for
sonme lab variability in the way of one particular |ab
happened to do the testing. It would allow for

accounting for drift in procedures over time. And it

woul d probably reduce or Iimt the nunber of observations

or radi oactive exposures that would be needed,
particularly using a paired study.

However, it does create sone |logistic
difficulties. It requires nore of the subjects, nore
needl e sticks, nore visits back to the lab. And if you

are going to have a paired study, an expectation of a
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paired study in each and every experinment, you will then
obviously require at |least two sets of radioactivity
exposures rather than just potentially a single one if
you had an absol ute standard.

Anot her question is where do these fresh
pl atel ets cone fron? Should they come from an aliquot of
the unit that is then going to be stored or treated in
some manner as the test and therefore collected right
fromthe unit? O should it cone as a separately
coll ected specinen, either imediately after the
collection of the test platelets or at sonme tine | ater
on, such as at the end of the storage period?

Using a separate collection prevents damage at
the collection of the test unit fromcreating a | ower
standard. For exanple, if the device under consideration
was, say, an apheresis device that sonehow damaged
pl atel ets during collection, and then a sanple of those
danmaged pl atelets were taken as the fresh platelets to

set the standard, well, the standard woul d becone very
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| ow. And perhaps the bar then woul d be very easy for
t hese damaged pl atelets after storage to neet. So this
woul d potentially be a problem

However, if you were to collect the platelets in
a way at the end of storage via another nethod that
damaged them you would also create a | ower standard. |If
you only had one neans of collection that was used
t hr oughout the entire experinent, you would have |ess
variability in that.

However, there are sone problems with using the
actual unit as the source of the fresh platelets. It
relates to the way in which the platelets are collected,
the nmean age of platelets at the time of collection.

Col l ecting them separately woul d require separate

phl ebot oy obvi ously and potentially a new techni que,

al so nore costly, and may introduce its own artifacts.
And Ed Snyder will be talking this afternoon about a
standard way of collecting fresh platelets at a separate

col l ecti on.
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The aliquot fromthe unit, as | said, allows
sonme positives and some mnuses. |If you collect fromthe
unit itself, you're going to get an accurate
representation of the platelets that are actually in that
bag. Some apheresis techniques may be | ess injurious and
may be | ess expensive and a sinpler way to go.

However, with each study, there will be a
different standard for fresh platelets. So if the fresh
pl atel ets are collected on a Ganbro instrunent versus a
Haenonetics instrunment versus a Baxter instrunent, the
fresh platelets may not all be the sane. And the FDA may
have difficulty in interpreting the study as a result.

| f one collects an aliquot fromthe unit, that
would inply that it would be reinfused on day 0 or the
norni ng of day 1, shortly after collection. And there
woul d be sone variability that would be created
potentially between the status of the subject on day O,
when the platelets are reinfused, versus on day 5, day 7,

day 10, whenever the test platelets were reinfused. So
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this is an issue that would al so need to be consi dered.

If the fresh platelets are collected separately,
how shoul d they be collected? Should it be collection of
a whole blood unit? That is, separate from whatever
coll ection was done to generate the unit that was then
treated or stored, should the fresh platelets be prepared
via whol e blood collection? W certainly have a | ot of
experience doing that mllions of tinmes a year.

However, this creates an alteration in the
subj ect bl ood volunme. And since blood volune is
esti mat ed based on hei ght and wei ght, a change in the
bl ood volunme could potentially distort the results.

If the collection that was used initially is an
apheresis collection and then a whole blood unit is
collected on top of it, this is quite a significant
change in blood volume. There is already a significant
change in blood volume from an apheresis collection.

If the hematocrit of the subject is altered, the

pl atel et kinetics may change. And Bob Val eri has
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publ i shed sone work on this as well. W don't have a
good feeling for exactly what this neans in normal
subj ects, but we have a hint that it may nean sonet hing.

And because of these factors, if you were to
coll ect a whole blood unit, one m ght have to reinfuse
the red cells and/or the plasma or sone plasm
substitute, albumn, for exanple, back into the subject
in order to recalibrate their blood vol une before noving
onto the radiol abel ed survivals.

And |'ve heard from col |l eagues in the United
Ki ngdomthat if one wanted to reinfuse albumn to
re-equilibrate or to re-establish blood volune back to
sone baseline |level, the study would not be acceptable
because there are concerns about infusion of plasm
product in that country.

And if you did collect a whole unit of blood,
how woul d you create the platelets? It would probably
have to be stated what nethod would be used, whether it

woul d be the PRP method or the buffy coat nethod.
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If instead of collecting the whole blood unit,
one collected a small volunme, just enough to coll ect
enough platelets to be | abeled and reinfused, you woul d
be able to standardize the entire process of creating a
fresh platelet. You wouldn't be depending on the unit
t hat was being collected, an apheresis unit, for exanple.

You'd be able to collect in a routine,
repetitive manner that was not dependent on any one
manuf acturer or the continued availability of any one
instrunment in order to establish what was a fresh
platelet. The amount of bl ood vol unme disruption woul d be
m nimal, and you wouldn't have to reinfuse any red cells
t hat had been taken out.

However, this would require standardi zation of
this technique. There certainly are already standards in
the literature. And as you'll see later today, | think
this can, indeed, be standardi zed quite readily.

If the fresh platelets are not an aliquot of the

unit, then how should they be collected? Could that
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guestion be answered by apheresis? Some instrunments
cause very little platelet danage, but then you get into
a manufacturer-specific protocol and potential for

obsol escence. And also we're | ooking at blood vol une
changes agai n.

Shoul d the fresh platelets be reinfused at
the--around the time of collection of the test unit--that
is, day 0 or day 1? O should they be collected and
rei nfused on the |ast day of storage or whenever the
stored platelets are tested?

If you were to collect the fresh platelets on
the day of collection of the test unit and then reinfuse
themright away, it would allow the platelets that are
bei ng used to create the standard to reflect the
pl atel ets that are being stored. Wth the collection of
an apheresis platelet, up to a third of a nornal
subject's platel ets have been renoved fromthem

As a result, thronmbopoietin |evels would

i ncrease, and over the next few days, the marrow woul d
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begin to create nore platelets. That would nean that on

day 5 or day 6 or day 7, for exanple, the nmean age of the
pl atelets that are circulating in the subject my be |ess
than the nean age at the tinme that the test unit was

col | ect ed.

Those younger platelets, on day 5 or day 7 or
day 10, may survive better after radiolabeling and
therefore create an artificially high standard for the
test platelet to overconme. |If so, by collecting the
fresh platelets on day 0 gets around that problem and
allows the fresh platelets to really represent the sane
popul ati on of platelets that ended up in the storage bag.

If you were to collect the fresh platelets on
day 0 and reinfuse themat that point, and if the storage
armwere |ong enough, you could potentially use the sane
| abel , sane radiol abel for both arns of the study. As
you'll see |l ater today, chrom um and indium appear to
be- - appear to give the same results. But if you could

use the sane | abel, that would be--would renove that
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potential source of variability.

There is a reported intra-subject
reproducibility that is very good over tinme. Although
separating the tinme of reinfusion of fresh and stored
pl atel ets may introduce one nore variable. But in nost
| aboratories, there is relatively little over a short
anmount of tine.

However, if you reinfuse fresh platelets on day
0O, we're required two sets of post infusion sanplings,
and the subject will ook very much like a pin cushion by
the time that you're done.

Sonme col |l ection and processing techni ques may
cause the fresh platelets to then have to be reinfused on
day 1. |Is that acceptable? |Is that still a fresh
pl atel et ?

And the collection technique, of course, may
have altered the subject's blood volune. One takes 300
or 400 nLs out of a subject at the time of an apheresis

pl atel et coll ection, what should be done to nake sure
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that their blood volume is as being cal cul ated? And does
that alter the projected recovery of fresh platel ets when
they're reinfused shortly after an apheresis collection?

On the other hand, if you reinfused on the sane
day as test platelets, that is you collected the fresh
pl atel ets at the end of the storage period and reinfused
them at that point, you could reduce the variability in
the subject status at the tinme of reinfusion because the
fresh and the test platelets would be reinfused at the
same tine.

However, as | said, this may lead to the fresh
pl atel ets being of a younger popul ation, and of course,
this approach requires a double | abel technique, which
certainly can be done and many peopl e have had success
with. But it is an additional conplication.

Anot her question that has been raised is that
shoul d test platelets be reinfused on the | ast day of
i ntended storage or the day after the |ast day of storage

for which the manufacturer is seeking |icensure? The
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current nethod is to reinfuse on the | ast day of storage.
Day 5 platelets are tested with radiol abel ed studi es on
day 5.

This would--if we were to adopt this for the
future, this would allow us to conpare future studies
with previous studies. However, it may overestimate the
efficacy of platelets that have been stored for 12 to 16
hours afterwards. Mbst |aboratories | think would begin
their | abeling process probably in the nmorning of day 5,
and yet those day 5 platelets after licensure could be
transfused as long as up until m dnight of that night.

| f, however, one were to reinfuse on the day
after the last day--that is, on day 6 for a day 5
pl atel et--this would provide assurance of functionality
all the way to and even beyond the intended out date of
that platelet product. However, it would require us to
reassess the approved systens already in the marketpl ace
for conparative purposes. That is, we' ve been talking

about conparison difference between fresh and control of
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t wo-t hirds.

As you'll see later today, that seenms to work
for recovery. But would it work if we | ooked at day 6
rather than day 5 for current day 5 system platel ets?

And i ndeed, the system coul d be nmani pul at ed.
And that is if a manufacturer were worried about whether
or not their conmponent would actually make it to day 6
but seened to do okay on day 5, based on in vitro data,
for exanple, the manufacturer could specify that the
pl atel ets--test platelets be collected late in the
afternoon of day 0 and then require the | aboratory to get
up at the crack of dawn and | abel very early in the
norni ng of day 6. And so, the end result really woul d
not be nuch different than what we have currently.

There are many technical details of platelet
radi ol abeling that I'Il just nmention here briefly. Many
of these have nore or | ess been standardized through
the--1 was going to say ages, but we haven't been doing

it for that |ong--through the |ast several decades. But
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ultimately, | think if the agency is going to speak nore
specifically on how radiol abel ed studies are to be
performed and interpreted, these issues need to be set
down in some definitive way, which may be either through
gui deline fromthe FDA or maybe through sone

col | aborative group publishing a new proposal for

st andar di zed net hods.

For exanpl e, under radioactivity dosage, what
dose should be injected? Should there be a m nimm
nunber of counts required at a certain point in the
survival curve? Should all |aboratories be required to
use a high-efficiency counter in order to limt the
amount of radioactivity that has to be infused? Should
sone threshold over background be required for the dosage
that's given?

Shoul d the nunber of platelets that are | abel ed
be specified? This is not so much a problem for the test
article because platelet concentrates, whether apheresis

or whol e blood derived, generally have around the sane
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concentration. But if you're collecting fresh platelets,
you may end up with different nunbers of platelets. And
so, what nunmber of m crocuries need to be put on what

nunmber of platelets? Does that need to be standardi zed?

Shoul d the | abeling environment be standardi zed?
What shoul d platelets be suspended in at the tinme that
they're actually | abeled? 1In what should the platelets
be | abel ed? Should it be a plastic bag, or should it be
a conical tube?

VWhen shoul d the subject be sanpled after
reinfusion? Usually within the first couple hours,
several times is standard. And then often what you see
inthe literature is daily for 10 days. Does that really
mean daily for 10 days? How do you accommodat e weekends
and hol i days?

And are all these sanples really necessary? Do
we really need to go out to a week and a half to get an
accurate picture of the survival curve when, as Larry

just showed, it's really the first few points that
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determ ne both the recovery and the survival ?

How shoul d that recovery be determ ned? As
Larry noted, it m ght be the highest of the first several
points on the curve. It mght be specified as the 1-hour
or the 3-hour sanple or sonme specific point or back
extrapol ation fromthe survival curve. And no matter how
you do this, you will find situations where it doesn't
quite seemto make sense.

How shoul d the subject's bl ood vol une be
estimat ed? Based on height, weight, and gender, and
whi ch formul a should be used? O should it be estimted
directly through, for exanple, infusion of fresh
radi ol abel ed aut ol ogous red cells? |s that necessary?

How shoul d the recovery curve be cal cul ated and
stated? Usually, as the numerical expected |lifespan, but
usi ng which mat hemati cal nmodel and using which conputer
software? As we'll see |ater today, those questions are
not as |arge as one m ght think.

|s there any value to calculating the area under
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the curve? Does that |lead to excessive reliance on
survival, or does it allow us to |ook at sonething that

we really haven't been |ooking at up to this point?

Could we approximate it linearly just by taking

recovery and the survival and nmultiplying together and
mul tiplying by half? The curves are not linear, but th
m ght be an estimation. O should we use the COST
programto generate the area under the curve, which it
can do?

What corrections should be included in the
calculation? As Larry noted, there are three which are
usual ly considered. First is correcting for the anpunt
of radioactive material, which is not actually on the
platelets at the time of reinfusion. |f the radiol abel

is already in the plasma by the tine you squirt it into

at

the subject, that cannot possibly relate to the survival

of those platelets after infusion and therefore coul d,
my opinion, legitimtely be excluded fromthe

cal cul ati on.
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There needs to be, in nmy opinion, a correction
for the radioactivity in the plasm of each sanple
because what appears there is obviously not in the
pl atel et and is not hel ping the subject maintain
henpbstasis. And then the question of correction for red
cell labeling has come up and is a point of sone debate,
particul arly when speaki ng of apheresis platel ets because
apheresis platelets have very few platelets in them

But the kind of curve that Larry showed is a
stylized curve where it ends up above the baseline, does
not go to zero, needs sone correction to zero it out.
Maybe due to red cells, maybe due to sonething el se. But
it would appear to be necessary in order to achieve
accuracy.

However, should this only be done with chronm um
or does it need to be done with both chrom um and i ndi unf
Does indium as it elutes fromplatelets as just ionic
i ndium have the capability to | abel other cells?

So there are many questions here that have been
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posed. Let ne just give you a couple sanple protocols to
pull a couple of these ideas together and indicate the
ways in which sonme of these issues m ght be put together
as an actual protocol.

For exanple, if one were to create an absol ute
standard, one m ght say that the maxi num pl at el et
recovery that we could anticipate in a normal individual
with a normal size spleen would be 70 percent times 67
percent is 47 percent. Ni ne-day maxi mum survival tine
times 50 percent, if that's the ratio that's going to be
used, would be four and a half days.

That becones the gold standard equivalent to the
75 percent, 24-hour recovery for red cells. A laboratory
woul d validate its procedure when it gets into this realm
of experimentation and would repeat that periodically,
and then would performa clinical trial and conpare the
results of the clinical trial with sort of a single arm
trial with all of the problens associated with that. But

conpare the results of that to the absol ute standard.
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That's exactly what's done today with red cells.
If any unexpected results were encountered, the study
m ght be expanded to | ook at fresh platelets fromeither
the subjects that gave poor results or all of the
subj ects after enough time so that the |ack of
random zation would not be a problem And hopefully,

t hat woul d explain any discrepancies or inability to nmeet
the standard. |If not, one m ght have to start over
agai n.

Anot her approach would be to use, as the
conparative standard, a sanple fromthe unit. So a unit
of blood, a unit of platelets would be collected via sone
type of approved device. After a defined hol ding or
resting period, a sanple m ght be taken fromthe unit and
infused as the fresh platelets on day 0 or within 24
hours of collection.

The test unit would be carried on in storage or
treated in whatever way it was going to be handl ed. And

then at the end of storage, either on day X or day X+1,
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it would be reinfused as the test arm and there would be
a conpari son between the fresh and the test platelets.
That has problens as well as advant ages.

Anot her approach would be to collect a
conparative sanple on the day of collection, but
separately fromthe unit, where the test unit would be
coll ected in whatever nmethod was bei ng exam ned. The
fresh sanple would be collected separately. It would be
reinfused within 24 hours. The test unit would be held
and then reinfused at a later tine.

Anot her approach woul d be where the conparative
standard woul d be collected and reinfused on the day of
rei nfusion of the test platelets. The same concept as in
t he previous slide, but now noving the collection of the
fresh down to the | ast day of storage or the day after,
dependi ng on whenever that was going to be.

And possibly different approaches could be used
with different types of test platelets. For exanple,

with apheresis where the standard woul d be coll ected and
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rei nfused on the day of reinfusion of the test platelets,
the sanme concept as in the previous slide, but now noving
to the collection of the fresh down to the |ast day of
storage or the day after, depending on whenever that was
goi ng to be.

And possibly different approaches could be used
with different types of test platelets. For exanple,
wi th apheresis platelets, we run the problem of altering
the subject's blood volume, but also in creating a
t hronbopoietic drive that at the end of the storage
period of the test platelet may yield a platel et
popul ati on with a younger mean age.

So with apheresis platel ets under study, one
m ght collect the fresh sanple on day 1--for exanple, the
day after apheresis--in order to allow equilibration of
bl ood vol ume, but before the new platelets would begin to
energe fromthe marrow, and reinfuse that as the fresh
pl atelet early on in the storage period and conpare that

with reinfusion a few days |later with the test or stored
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pl at el et s.

For whol e bl ood drive platelets, however, there
is less of an issue of either a thrombopoietic drive
creating younger platelets or alteration of blood vol une.
And so, because of the |lack of issue about platel et age
in particular, we m ght be able to conpare the fresh
sanpl e drawn at the end of storage.

So there are many different issues to be

addressed. | think we will see sone data today on sone
of these issues. | don't think we'll see data on all of
t hese issues, but | hope that we'll be able to reach

consensus on a nunber of the inportant ones.

Thank you very nuch.

[ Appl ause. ]

DR. ZUCK: Thank you, Dr. AuBuchon.

We have about 20 m nutes that we can discuss
t hese papers presented thus far today. For those that
wi sh to make a coment, there's a m crophone in front of

you, and there's a round button in front of the

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

m crophone. |If you push that button, a red |ight goes
on, and you're on.

We can start with anybody that w shes to start.

DR. ELFATH: Dean Elfath from Baxter Heal t hcare.
I just wanted to ask the people who have practical
experience if the creeping, you know, decline in quality
due to conparing different tests have been shown to be
true historically? O the creeping inferiority, trying
to prevent creeping inferiority, |I think, is a good
concept. | just wanted to see if that has been shown by
the data in the different testing sites.

DR. ZUCK: Did the speakers understand that?

DR. ELFATH. The question is to Dr. Jim
AuBuchon, Dr. Sherrill Slichter, Dr. Harry Taylor. Have
they seen creeping inferiority in the different studies
that they have done over the years? |Is that proven by
| ooki ng at the data?

DR. MJURPHY: Yes.

DR. ZUCK: That's the short answer.
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DR. SLI CHTER: No.

DR. ELFATH: That's anot her short answer.

DR. MURPHY: | think I showed a couple slides
today conparing day O to day 7, and there's clearly a
creeping down of the recoveries and survivals with tinme,
just with storage of regular old platelets.

| think we know that.

DR. ELFATH. Maybe, Dr. Slichter, have you seen
over the years when you do studies that actually the
recoveries and survivals of different products have
declined over the years because they are being conpared
to previous studies, or the quality has shown sone
i nprovenent ?

DR. SLICHTER: Well, I--1 nean, 1'Il talk this
af t ernoon and show you our current data. But | think if
anyt hing, the products that you people are providing
us--and | don't know what it is--are actually getting
better. So I think we have better quality products.

| remenber when we first started to di scuss
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ext ended storage data with Dr. Vostal. He got ne up at a
nmeeti ng because | was quite concerned, in fact, that, you
know, there was a progressive loss of viability with the
pl atel ets during storage. And so, | was quite concerned
about extending the storage tine.

But if anything, |I nean, | have an N of 1. |
always |like to talk about Ns of 1. But |I have an N of 1
where the recovery after 21 days of storage in plasm
life, the recovery of the platelets is 44 percent. Now
that's pretty astonishing.

And | can share with you data, that our
statistician has | ooked at our data and basically has
said that in terms of recovery, the recovery of the
stored platelets is directly related to the recovery of
the fresh platelets fromthat donor but does not vary by
machi ne, apheresis collection, does not vary by
radi ol abel use, does not vary by storage tinme. So
basically the recovery remains flat.

The survival goes down by about--after you get
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to about 7 days, it starts to go down. And ny 21-day
pl atelets only live 2.8 days. But again, as Scott has
said, you know, we're talking about patients who all ow
the platelets to survive only maybe 2 or 3 days.

So I'mconvinced--1'"m | guess, astonished that
pl atel ets are nuch hardier than | ever would have
predicted. | would never have predicted that we can
store them as | ong as we apparently can store them And
I think, if anything, the apheresis machines, the storage
bags, | nean, | don't know what you people are doing, but
you' re doing sonething that's very nice for the
pl atel ets, and we appreciate it.

[ Laught er . ]

DR. ZUCK: Dr. AuBuchon?

DR. AUBUCHON: | agree with Sherrill that we are
seeing collection and storage nethods, bags, that are
l ess injurious to platelets than what we had two decades
ago.

DR. SLI CHTER:  Yes.
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DR. AUBUCHON: And indeed, if we | ook at the
data that we were able to generate with Norfolk in the
protocol that Larry was discussing earlier, |ooking at
7-day platelets, the 7-day platelets we were studying 2
years ago did nmuch better in recovery and survival than
the 7-day platelets fromtwo decades before that the FDA
had licensed for 7-day storage at that tine.

That could be a difference in the radiol abeling
techniques. That's true. But if you just |ook at
recovery and survival, | ooked |Iike we were doing at | east
as well, if not better, than two decades before.

However, there was clearly a difference between
day 5 platelets and day 7 platelets. And as Salim
nmenti oned earlier, the agency accepts 10 to 20 percent
difference fromthe test to the control, when the control
is regular old platelets as defined by Scott. So right
there is a potential for inferiority, and the slippery
sl ope has begun.

We could--if 7-day platelets were licensed, |

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

coul d probably take the sanme nethodol ogy and go out to 8
days or 9 days, and it wouldn't be different by nore than
10 or 15 percent. Wuld the agency then be required to
license that? And then | could go from you know, 10
days to 12 days. And we could go on and on until there
was no recovery and no survival, but it was not
statistically different fromthe previously |icensed
appr oach.

DR. ZUCK: Yes?

DR. AEBERSOLD: Paul Aebersold, FDA. The 5-day,
7-day question is very interesting because we shoul d
remenmber that the kind of statistical conparisons we're
tal ki ng about are noninferiority. That doesn't prove
t heir equival ence. You can be different and still be
noninferior. As a matter of fact, depending upon the
paranmeters, you could be statistically significantly
different and still be noninferiority, dependi ng upon the
delta that you pick

So 5-day platelets are not--we're hearing that
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7-day platelets have | ower recovery and | ower survival.
Yet you can do a study that says that they're
noninferiority. That they're not inferior. That doesn't
mean they're equivalent. And it doesn't nean if you had
perfect know edge--perfect know edge, i.e., you know, a
bi g bl eeding study with 100, 000 patients per armthat

wi ||l never be done. [If you had that perfect know edge,
7-day platelets m ght not be as good.

So when you pick a nunber |ike.667 on recovery
or .5 on survival, you're nmaking an assunption that the
di fferences are either too small to worry about or that
you're not going to think about it, one of the two.

DR. ZUCK: Just an uninvited comrent fromthe
chair. If you think back--1"mlooking at this corner of
the room W started making platelets in the early ‘70S,
and you think of how we did it, it's just al nost
unbel i evabl e that we got anything because we were very
careless. We did everything in the cold. They

aggregated. We didn't have the right anticoagul ant.
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We didn't handle themin a manner to |et
them-we didn't do any of the things that are so common
to everybody. And not all of you may renmenber those
days, but it's amazing that we got any henostasis in
patients ever. At least that's what | think conpared to
what we see now.

Any ot her questions? Discussions? Point to be
made? Yes?

DR. LEITMAN: This may conme up in a future
presentation, but are there direct data sayi ng donor
conpari son of chrom um conpared to indium conparing the
| abeling technique directly? There are?

DR. ZUCK: Jim you want to answer that?

DR. AUBUCHON: Yes. You'll see data this
afternoon, Susan.

DR. LEI TMAN: Ckay.

DR. ZUCK: Yes? Jaro?

DR. VOSTAL: Jaro Vostal, FDA. This is a

gquestion for Scott. You proposed that you have 66
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percent for recovery and 50 percent for survival in the
new standard. The way | understand it, the reason for
doing a shorter lifespan nunber is that because these
pl atel ets are going to be used in thronbocytopenic
patients, and they have a shorter survival tine.

But my question is these studies are going to be
done in healthy donors. Should we accept this decreased
criteria for survival in healthy donors? O should we
expect in a healthy donor the recovery and survival
shoul d have the same type of recovery nunmber, or sane
type of percentage?

DR. MURPHY: Yes. To ne, it's logical that you
don't have to retain capacity to circul ate because in
practice, they never live that long. And yet when you're
transfusing a patient who's bl eeding, you want to get the
maxi mumin vivo recovery. So that's why, in ny proposal
I made a distinction.

|"mvery interested in making sure that | get

all the stuff that Larry taught about ratios not being
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the nost useful way to do it. But nonetheless, | think
that--1 think you can be easier on the survival than on
the recovery. And the way | devel oped the idea, the idea
stays the same and you choose the percentage--you can
choose a different percentage, but the basic phil osophy
stays the sane.

DR. VOSTAL: Just a follow up question. |If you
see a difference in healthy donors in survivals, would
t hat be exaggerated if you transfuse it to
t hronbocyt openi ¢ patients?

DR. MURPHY: | guess we don't have any data
about that. In other words, you can hypothesize, |
suppose, that the fact that it's a transfusion in
patients that shortens the survival. And then there's an
additive, and then they're shortening the survival in
normal volunteers. |If those two things are additive,
that could be inportant for the--perhaps it could be
i nportant for the patient.

DR. SLICHTER: | would maybe like to add a
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comment as well. Your question really relates to the
fact that if the survival is only half in a normal
volunteer, is it going to be--is it going to be the sane
in a thronbocytopenic patient, or is it going to be even
| ess than that? And so, have you further conprom sed the
t ransfusi on product?

And as Scott says, we don't really have the data
to substantiate that. But |I'll show data in ny
presentation this afternoon that basically there is a
direct relationship between platelet count and pl atel et
survival in thronbocytopenic patients.

And as Scott has nentioned, all of the
studi es--and there now have been several very | arge
transfusion studies in thrombocytopenic patients given
for a variety of reasons--the recent trigger trials, the
Cerus Baxter pathogen and activation study, the TRAP
trial to | ook at alloi muni zati on. And basically, since
we now use a trigger of 10,000 or even 20,000, the

| ongest interval between transfusions averages about
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somewhere in the 2-day range

So I don't know of any data to suggest that if
we, you know, had a, say, in normal volunteers, if we had
an average 4- or 5-day survival of the platelets, in ny
opi nion, that would allow the patient to have those
pl atel ets survive as long as they're going to survive.
That's really based on his or her platelet count at the
time follow ng transfusion.

So | amin favor, basically, of Scott's proposal
that the standard for the survival be 50 percent and the
recovery be 66 percent. And | don't know of any evidence
that we are really conpronmi sing the care of the patient
by allowing a differential effect of the standard for
recovery and survival

DR. ZUCK: You wanted to say sonething?

DR. HEATON: Andrew Heaton, Chiron. 1'd like to
make a coupl e of comrents.

The rate at which platelets are used

physi ol ogically is dependent on the endotheli al
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requirenment, which is relatively fixed. 1In fact,
Sherrill, you did the work with Hanson. So if you have
enough platelets to nmeet the endothelial requirenent,
you' Il service the clinical requirenments of the patient.
The key issue is that how many nore than that do
you need in order to provide for longevity decreases over
time? So the nore you reduce the dose, the nore you wll
i ncrease the endothelial use, and therefore, the nore
nonl i near your decay schene becones. And it requires you
to slightly increase the frequency of transfusion.
So recovery is probably less of a priority for
t he average patient being transfused 2 days who's
t hr onbocyt openi ¢ because they've got a very high ratio of
endot helial use to senescence. So to answer Jaro's
i nplied question, providing that the survival is |onger
than 3 to 4 days and you transfuse every 2 days, you, in
fact, ought to titrate your dose to the | owest possible
dose.

DR. ZUCK: Larry?
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MR. DUMONT: Well, if you renenber the plot |
put up there, where survival was, it's away fromall the
data. And the nodeling was actually first devel oped for
survival in patients for in vivo |abeling, and then it
was expanded to cohort | abeling of patient platelets to
eval uate clinical conditions.

And the survival is really trying to estimte
the survival of the freshest platelet in a cohort. And |
struggl e with understandi ng what that really nmeans in our
situation and how to relate that in a physiol ogical sense
to thronmbocytopenic patients. | don't have the answer to
this.

But, in fact, maybe our survival nunmber that we
get is just a paraneter of the nodel and it has very
littl e nmeani ng physiologically, and maybe we ought to
t hi nk about area under the curve, that that would be
cl oser to having a physiol ogi cal meaning.

So we've got to be careful between the analysis

met hods and just nmat hematical approaches, which are
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hel pful and useful and good for conparisons, and
extrapol ating that to physiol ogical situation because |

don't think we understand that |eap. So just a comment

on that.

DR. ZUCK: Yes?

MR. :  Have you run the sanple sizes on
area under the curve? | nean, would you have that sane

di fference that you put up sanple sizes for .67 on
survival versus .5. Have you done a simlar thing for
area under the curve?

MR. DUMONT: No, | didn't do those. | ran out
of tine.

MR. It would be interesting.

MR. DUMONT:  Yes.

DR. ZUCK: Any other coments or questions?
It's very close to 10: 00.

DR. SLICHTER: 1'd |like to ask--

DR. ZUCK: I'msorry. Didn't see your |ight on

Sherrill.
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DR. SLICHTER: Go ahead.

MR. It would seem that area under
the curve would be a fairly precise neasurenent to nme and
not sonething that would be extrapolated fromtwo or
three points fairly far away with an uncertain slope. So
it would seemto ne |ike that woul d be sonething that
woul d have sonme certainty to it. And it is easier to
conceptualize in ternms of the circulation of the
platelets with tinme in a patient.

DR. ZUCK: You have anot her comrent, Sherrill?

DR. SLICHTER: Yes. A coment for Larry. |I'm
not a biostatistician, don't pretend to be, try very hard
to understand when statistical issues are discussed. But
|'ve been in a fair nunber of clinical trials recently
where good biostatisticians have been involved in
anal yzing the data, and I think uniformy |I've never
heard a biostatistician who hasn't been unhappy with
rati o measures, first of all.

And secondly that doing regression analysis
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really allows you to ook at a variety of paranmeters that
may be affecting the outcome of the neasurenents that
you're trying to make and therefore really allows you to
| ook at how things are influencing your results.

So Larry gave a very--1 thought a very nice
presentation this norning on | ooking at the difference
bet ween the fresh and the stored data as a statisti cal
met hod of analysis. But even in his discussion, he
suggested that the regression analysis was nore powerful,
al t hough not available to everyone in this room But
everyone in this room and certainly the conpanies who
are interested in helping us provide stored platelets, we
can get statistical help.

So nmy question really is why would we not want
to use an analysis of the data based on regression
anal ysis rather than sone sinpler techniques if it really
is more powerful and provides us with nore data and
sinply means that we have to smle at a biostatistician

to get themto help us with the analysis? |I'msmling at
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Larry, in case.

MR. DUMONT: That was a |ong question. M
t hought on that is that both methods are valid and both
met hods shoul d be allowable. 1In fact, if you go
t hrough--instead of doing the area under the curve
cal cul ations, | actually did |ots of conparisons between
regressions and t-tests. And if you make sone right
choices in your regression nodel, you get exactly the
same nunbers.

And personally, | do the regressions. But other
people don't do that for different reasons, and | think
kind of the paired t-test approach is perfectly valid,
shoul d be accept abl e.

The other thing that |'ve seen is that one has
to be careful of is just putting too many co-variates in
your nodeling when you do regression, and then you can
start to run into all kinds of other problenms and
m sinterpretation of data. So that's one extrenme. So if

you've got a good biostatistician, do the regression. |
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like that.

DR. ZUCK: W th that, on behalf of the
attendees, we want to thank the presenters this norning.
We'd i ke to see you in exactly 15 m nutes so that we
don't fall behind for the day.

[ Recess. |

DR. ZUCK: Ckay. VLet's get started, please.

There are two handouts which didn't make it in
your bundl e that was provided by the FDA, et cetera. One
is Vostal's handouts, and the others are Ed Snyder's.
Those can be picked up on the table beyond the coffee.
There is plenty of copies for everyone here.

Al right. To pick up, the next talk is on
chrom unf doubl e | abel approach by Andy Heaton. Andy
Heat on, agai n, many of the speakers are known to nost of
us. He served--he is currently chief medical officer of
Chiron Bl ood Testing and is responsible for their
clinical and scientific affairs.

Andy served as executive vice president of Blood
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Systens, and following its nmerger, he was at lrwn
Menori al Bl ood Bank, vice president and CEO. He
currently serves on the Advisory Commttee for Bl ood

Safety Availability to the Assistant Secretary of Health.

Andy, w thout further ado?

DR. HEATON: Good norning. Thank you very nmuch
for the opportunity to be here and to talk a little bit
about the devel opnment of radioi sotopic |abeling
t echni ques.

First, I'd like to recognize ny great team from
Norfolk. It's been a very consistent team Pam Witley
and Stein Holme, who worked with me on the work. And
subsequent directors in Norfol k, Joe Sweeney, Dean
El fath, and now Harry Tayl or, who nmake up the Norfol k
mafi a.

" mgoing to wal k you through today the
devel opnent of the double | abel technique, the indium
techni que, and al so a nunmber of studies that best

exemplify the application of the double |abel technique.
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So | plan to review the principles, the physics, the
process, the inprovenents, statistics, and sone of the
results.

The objective of any tracer study is to have
internal or external quantitation of platelet kinetics.
You'd like a radionuclide that is readily detectable.
You'd |i ke preferably a physiologic elenment. You
certainly don't want the tracer to be toxic to the cel
or to the patient. You don't want it to perturb the
study, to affect the survival of the platelets under
st udy.

The key issue is you'd like m nimm
reutilization and elution. You' d |ike an ease of
adm ni stration and sanpling. Obviously, you'd wish to
have sel ective tracer uptake because it makes the
| abel i ng process nuch easier. And finally, you' d like to
have honogeneous distribution/cellular distribution of
the i sotope of interest.

Well, as we | ook at radionuclide studies, these
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are dilution studies in principle. There's a dose.
There's a donor. There's a defined distribution and the
sanpling. In ternms of the representative dose, I'll talk
alittle about the acquisition of a representative

al i quot and how you can use the technique to reduce your
process | 0oss, ensure consistent tracer uptake, and we'l
talk a little bit about damage and el uti on.

Now in ternms of the donor, obviously, the
donors, sone of them have variable cell quality.

Pl atel et recovery is not the sanme for every donor. And
of course, the donor's turnover may change during the
course of the study. You can elimnate this variable by
doi ng si nul taneous paired concurrent studies.

You do have a defined volunme of distribution,
whi ch you can either neasure with another isotope or you
can estimate it, and the current characteristic nost of
us who perform studies use a nomogram Wi ch al though
it's inaccurate, and Stein will show you some nunbers to

show just how i naccurate that nonogramis, if you do a
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pai red sinultaneous concurrent study, you, in effect,
factor out that inaccuracy, and you're left with the
variability only up here in the | abeling portion.

And finally, with any isotope study, you have to
be very careful with your sanples, that you have const ant
vol une, that you sanple across the period of study, that
you don't frontl oad your study, and that you do very
accurate counting.

Now to nove off the principles then and | ook at
the practice, the nmethod that we will describe uses
either 43 nmL of whol e bl ood, ACD whole blood, or 10 to 20
nmL of platelet concentrate. It involves tube processing
in order to maxim ze the platelet recovery and mnin ze
pl asma carryover. |t uses very high uptake, 60 percent
of indium slightly less in terms of chromum And it's
been custom zed to reduce it to one soft spin, two hard
spins in order to mnimze the perturbation of the study.

In terms of the counting, a key issue here

relates to sone of the atom c physics and the dilution
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characteristics. You dilute hot isotope in a cold donor
about 1 in 5, 000. So when one performs one's standards
and counts, it's very inportant to use a nunber of

st andards because the isotope doesn't distribute
conpletely linearly. You need to average your standards.
And you need to dilute down to the area of counting
because you can't always presune that your gamm counter
is entirely linear.

You certainly need to have wei ghed sanples. One
tends to think that you can prepare it accurately. But
again, it's surprising how frequently there's variation
in sanpl e preparing.

And finally, you have to be very careful about
your counting to a defined error, and you have to ensure
t hat you have enough isotope that when you count the
sanpl e you get an accurate and representative count.

Let's talk a little bit about the atom c physics
and the differences between the isotopes and their

inplications. Indiumis a high-energy isotope. Has two
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phot o peaks, 172 and 247 KeV, which is very well suited

to sodiumiodide detection. Decays by internal capture,
and you get a very high em ssion, 90, 94 percent of both
t hese photo peaks.

Chrom um has a hi gher energy of em ssion, 320
KeV and only a 9 percent em ssion. And as a result of
t he high KeV, you don't get as high quantum energy
detection in your sodiumiodide crystal.

In terms of selective uptake, indiumbinds to
oxygen very nicely. It's |lipid soluble. And platelets
bi nd sonmewhat nore than white cells, but the indi um oxine
binds a lot nmore to these cells than it does to red
cel | s.

Whereas in the case of chrom um chrom um which
i s hexaval ent sodi um chromate, binds very nicely to
henmogl obin much nore than it does to platelets and white
cells. And therefore, if you're using chrom um you nust
have a very pure sanple preparation.

Toxicity. Well, indiumis a little bit toxic to

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

cells. But if you control the volunes, as | wll
describe later, you can get very good | abeling and no
evi dence of toxicity. And in the case of chrom um the
specific activity of the radioi sotope or radionuclide,
chromumis so good that you, in fact, will never exceed
the toxicity limts.

In ternms of detection, you get about 40 to 50
times nore counts off oxine than you do off chrom um and
one of the problens associated with this is that if you
use a standard detection crystal, you'll get only about 3
percent detection efficiency. And as I'll tell you
| ater, you need to use a high-efficiency counter.

Once you've | abeled the cells, for red cells,
indiumelutes quite fast, about 8 percent per day.
Whereas with chromum it elutes very slowy off red
cells. Usually about 2 percent in the first few days, 1
percent per day thereafter. In the case of platelets,

i ndium el utes at about 11 percent in the first day, and

chrom um about 6 percent comes off usually imediately
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following the I abel and not in the patient's circul ation
foll owi ng infusion.

What are the physical inplications of the tracer
characteristics? Well, indiumis physically very simlar
to iron, and transferrin has one of the highest
affinities of any binding protein. So if there is any
transferrin around, it seizes the indiumoff the oxine,
and you get poor |labels. So you have to be very careful
with indiumto wash out all your transferrin.

In the case of chromium its uptake is
relatively low. So you need to have a very high platelet
count, and then you have to be quite careful that your
concentration of chrom um doesn't exceed the toxic |evel.
We did a series of studies years ago, |ooking at the
effects of chrom um on gl utathione reductase, and it's
quite sensitive to | evels of chrom um

In terms of plasma clearance, indiumis cleared
quite quickly--8 hours, T 1/2 of 8 to 10 hours. \hereas

with chromum at first it's cleared fromthe plasm very
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qui ckly and excreted about 3 percent per day in the
urine. Indiumis lipophilic when it's bound w th oxine.
But it's not |ipophilic without the oxine. So once the
oxine is gone, indiumdoes not relabel cells, and it's
al nost i npossible to show any significant reuptake.

In the case of chromumis slightly different.
The chromumis taken up as sodium hexaval ent sodi um
chromate, gets oxidized to chromc and chromc is not
taken up by red cells. So you don't have very nuch
reutilization.

In terms of cell uptake, the cells--pretty well
all the cells are equivalent. Mst of the indiumis in
the cytosol, or in the plasma. Whereas in the case of
chromum a fair anpount is ATP associ ated, and there were
sone early concerns that this m ght be associated with
ener gy dependent uptake. But that's not proven a probl em
in practice.

| ndium has a 2.8 day half-life, which is idea

for imaging. The trouble is that if you don't count it
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rapidly, you'll get decay. And therefore, you need to
count your sanple soon after the study is over, and you
have to do el apsed time correction. Chrom um has a
28-day half-life, which allows you to do delayed counting
if you wish. But its photon em ssion is such that you
can't image with it.

So in terns of technology, with indium you need
to correct the count tinmes, and in terns of technol ogy,
the key outcome of chromumis that you should use a
t hree-inch sodiumiodide crystal detector because that
doubl es your quantum energy of detection.

So to summari ze then sone of the atom c physics,
| ow photon yield nandates high energy counters. The
photon scatter requires indiumsum peak counting, which
is fine. You can count the chromumdirectly, or you can
wait 28 days and let all the indiumdecay out and recount
it. Your low counts, the 10 to 15 mcrocuries that we
like to use do require quite a long count times. You

certainly should use el apsed tinme count correction.
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And then a couple of technical points. You' ve
got to watch out in that your indiumand your chronm um
will elute in the sanple as much as they do in vivo. So
once you've collected your sanples, you need to rapidly
separate it and count it, |est you introduce another
variable into your outcone.

And finally, with ganma counters, whilst they're
pretty good in linearity, you cannot presune that they're
totally linear. And therefore, you nust be careful to
dilute your standards to approximtely the sane | evel
t hat your sanples woul d be.

Going to nove on then and tal k about the
devel opnent of the double | abel technique. And in fact,
we devoted a | arge anount of ny research life to
devel oping different isotope techniques. Qur goal here
is to develop an indium and chrom um pl atel et techni que
for consistent results. And I'mgoing to show you three
sets of studies focused on in vivo and in vitro elution

first, the labeling effects on platelet function, assess
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i ndium and chromumred selectivity, and then finally to
devel op corrections to support generation of equival ent
out cones.

One of the variables we wanted to freeze was to
have sim | ar nethods of extracting the platelets out of
the blood. So we opted to go for a tube technique with
simlar electrolytes sinply to maintain conparability.
We wanted to devel op a sinultaneous indium and chrom um
procedure, and we wanted to elimnate all the sanpling
vari abl es.

So this study involves or this method invol ves
the m xing of your injectate, the creation of ni xed
st andards, and counting your sanples in the
sane--counting for chromumand indiumin the same
sanples at the same time. And |I'Il show you | ater that
dramatically reduces your sanple error.

The techni que, which is--this is the current
technique. It has drifted a little bit over tine, but

it's been pretty consistent. 43 nL of whol e blood or

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

some PC, soft centrifugation to pull down your red cells,
some extra acidification for the fresh blood to stop the
pl atel ets fromclunping. Put these in two conical
centrifuge tubes. Gve themtheir first hard spin. This
all ows you to renove pretty well all of the plasma in a
single spin.

Resuspend in a fairly small volume about 2 to 3
mL of ACD saline. Incubate 22 degrees centigrade for 20
m nutes. And then at the end of it, you add sonme ACD
saline and sone plasm to scavenge out the poorly bound
indium Mx it up, do your second spin. Finally,
resuspend in 6 mLs of autol ogous plasm and, npDst
inportantly, infuse within 1 to 2 hours before there's
been significant change to your injectate.

Now report three |ots of studies that we | ooked
at. First, elution studies. Second, red cell elution
studies or red cell correction studies. And finally,
sone validation studies.

The first series of studies involved 63 paired
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in vivo, in vitro studies, and we | ooked at the elution
in the injectate. And we | ooked at the elution in the
injectate sitting on the benchtop at 22 degrees
centigrade, but also in injectate diluted at 37 degrees
centigrade, 100 mcroliters of injectate, and 10 niL of
EDTA whol e bl ood.

And we | ooked at the effect of increasing the
tenperature and diluting the injectate on elution. And
finally, we devel oped a processing nethod, which I wll
show you in a mnute, which allows for an elution
correction.

So in series A studies, we got very good | abel
uptake. 72 plus or mnus 8 percent. W actually got
very good chrom um uptake as well. 42 plus or mnus 10
percent. In these early studies, we did | ose about 35
percent of the platelets during the processing, which was
hi gher than we | ater experienced, but it was simlar
bet ween the two techniques.

If you look at the elution then of the isotopes
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in the plasma, you get sonmewhere between 5 and 6 percent
of the indiumif you just inject it into the individual,
the donor, and then do your splits and you cal cul ate the
amount of indiumpresent in the plasma. Sonmewhere around
5 percent is in the plasma. Notice how it stays
relatively stable, so there's clearly sone ongoi ng
elution here during these first few hours.

In the case of chromum it was about 3 percent
in the plasma, and it cane down quite quickly as a result
of the chrom um being cleared fromthe circul ation. \When
you conpared this with the neat injectate, there was
about 3 percent in the neat injectate, 6 percent in the
chrom um al nost certainly just carryover. But once you
diluted the injectate, 100 mcroliters and 10 nLs of EDTA
whol e bl ood, your elution went up quite significantly.
And the in vivo and in vitro correlation was really very
good between 1, 2, or 3 hours, best correlation at 3
hours.

In the case of chromium you' ve also got an
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increase in the dilution of injectate in whole blood, and
it did correlate with the 5-m nute plasma injectate, the
pl asma chrom um but it did not correlate very well after
that, inplying that the bulk of the chrom umhere is, in
fact, poorly bound chrom um and quite quickly cleared
fromthe circul ation.

This slide, in fact, summari zes that the
relati onship between the in vivo plasma activity, ranging
from2 to 10 percent, the in vitro elution, and it shows
an excellent correlation, .82, between the 3-hour post
infusion in vitro elution and the in vivo elution.

So fromthis, we concluded that we should
correct the counts that were injected by reducing it for
the elution fraction because there was such a good
correl ati on between the two.

The second issue we | ooked at was the effect of
red cells. So we soon noticed that when you did both
chrom um and i ndi um toget her, you got slightly higher,

consi stently higher post transfusion recoveries using
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your chrom um product. And this was unrelated to the
post transfusion recovery. It wasn't a recovery-rel ated
| oss of chrom um or increase.

And then we |later then began to | ook at
the--using density gradients, we began to | ook at the
amount of red cell activity. And in fact, in our earlier
techni ques, we used the 10-day chrom umred cel
activity, expressed it as a percent of the total
injectate, and we regi stered about 7 percent of your red
cells at the end of 10 days, where of your chrom um was
red cell associated at the end of 10 days.

|f you did the nost sinmple correction, which is
sinply to deduct that fromall your recoveries, you, in
fact, get an alnost identical decay schenme through the
use of back correction. |It's interesting, |later we went
back and did density gradient studies. W found about 11
percent of the original injectate with red cell chrom um
and it came down at about 1 percent per day over the

period of tinme. And in fact, you could cal cul ate your
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recoveries. W, in fact, recovered 101 percent of our
injected chrom um

In the case of indium this comes down nuch
faster because indiumelutes off the red cells. And 10
days, you only had about 2 percent of your indium
activity was red cell associ at ed.

So we then did another series of studies, in
this case using density gradients. W |ooked at density
gradi ent associated indiumand chromum W then
perforned paired studies. W were very careful about the
counting, and we corrected our standards for both elution
and red cells. So we calculated the injectate for
elution and the sanples for red cells, and we corrected
for plasma activity.

When you did this, you'll see that its storage
duration, zero days, you got very, very simlar post
transfusion recoveries. And as your post transfusion
recoveri es canme down, you mmintained excel |l ent

correlation in your post transfusion recovery and,
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i ndeed, in your post transfusion survival.

This was over a very w de range of recoveries.
The | owest recovery was 7 percent. The highest recovery
was 81 percent. And the shortest survival was 5 hours,
and the highest recovery was 230 hours. So if you used
both the elution and the red cell correction, you got
extrenely consistent results over a very w de range of
post transfusion recoveries and storage.

Finally, we did a third validation study. 1In
this case with all the corrections, and we did a 5-day,
22 degree centigrade, stored platelets, double nmanual
apheresis. Stored one with chromium one with indium
perfornmed the studi es using density gradient
centrifugation. And you can see that you got al nost
i dentical recoveries, extrenely close survival, and the
i ntegral area under the curve was al so very cl ose.

To respond to a question that Larry raised
earlier, the nean percent difference here was--the nmean

difference was 4 percent of all the sanples separated
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i ndi vidual ly, and the standard devi ation of the
difference was 2.8 percent. So it turned out to be an
extraordinarily reproduci bl e technique.

| want to switch ny comments and talk a little
bit about recoveries and survivals and what we are
measuring, to talk a little bit about sonme of the
physi ol ogy. The current statistical approach to the
eval uation of platelets is based on Ednund Murphy of
Canada's original presunption, and he devel oped the
mul tiple-hit concept.

And his concept was he presuned, froma
statistical basis, that he should cal culate the surviva
of every new platelet as it dropped off the mega-carrier
sites. And so, he calculated the nunerical expected
i fespan using the multiple-hit program

In practice, as the platelets drop off the
mega-carrier site, they really have two choices. They
either die of old age, which is a |inear decay, or else

they're renoved. And they're either renoved by the
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endot helium or they're renoved presumably because sone
physi ol ogi ¢ receptor has been activated, maybe this GP1lb
cold receptor. And they're renoved on a random
single-hit exponential basis.

So the larger, the higher your platelet count
and the nore normal you are, the nore likely the decay
scheme is to be relatively straight, and the nore
abnormal the platelets are and the nore random they are,
the nore they will be curvilinear in decay.

The current multiple-hit analysis, in effect,
cal cul ates survival as a nunerical expected |ifespan
being a tangent to the first portion of the curve. So
it's heavily dependent on early sanples in the curve.
And | ater, and Stein will give you nore information
| ater, we cane to view this as probably not the world's
best way to cal cul ate post transfusion recovery.

As a practical matter, we also noticed that the
3-hour sanple has a tendency to be bel ow the regression

curve. So if you run a regression curve back, you'l
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nearly always find it gives you a higher recovery than
you would get if you used your first 3-hour sanple. That
appears to be associated with an el enent of platelet
damage during the | abeling process or during the storage
process and is associated with sone recovery and return
to the circulation of the platelets.

So the first key issue is what we call survival
or multiple-hit survival is, in fact, a synthetic nunber.
It's the nunerical expected lifespan, and it's the
tangent to the curve fromthe first points in the curve.
However, what the patient actually benefits fromis not
the survival or the recovery. They benefit fromthe
total mass of platelets underneath this curve or the
integral availability.

There is an alternative way of | ooking at this,
which is | ooking at the average |ifespan of the platelets
remai ning, and Stein will tell you much nore about that.
But in our results, you can always see reported the post

transfusi on recovery extrapol ated back, the nunerical
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expected |ifespan, and then the area under the curve.

Once we had finished doing the double | abel
studi es, we went back then and perfornmed power analysis
to | ook at the sanple size that you woul d need to detect
differences in either the recovery or the survival. So
if your detection goal was to pick up a 10 percent
difference in your post transfusion recovery, if you did
concurrent studies, you only needed a sanple size of 5 to
have an 80 percent power with an al pha of .05 of
detecting a 10 percent difference in the nean.

VWhereas if you did them separately, and |'I|
show you the reason for that, you need a somewhat | arger
sanple size to achieve the sane | evel of statistica
power. And you can see that as you, of course, decrease
your goal of detecting differences, of course, your
sanpl e size increases quite significantly.

Now |I''m going to report on a series of studies
where we | ooked at the application of this technique

under different circunstances. Each of these is slightly
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different so it's inportant for me to explain the detai
of each of these studies.

The first study was an indiumonly study, where
we | ooked at indiumon 35 tinme-separated paired indium
ki netic studies. W were conparing platelet solution and
CPDA-1, and we were |ooking to | ook at the effect on post
transfusion recovery, the nunerical expected |ifespan,
and the area under the curve associated with platel et
storage. We wanted to see what the effect of storage was
on the platelet decay kinetics.

Well, as you m ght expect, the post transfusion
recoveries, you went fromhalf a day to 5 days to 7 days
to 14 days. Cane down pretty dramatically. As did your
survival and ours. Survival in this case being
cal cul ated as the nunerical expected |ifespan.

We al so performed statistical analysis on the
decay schene. And if the decay was perfectly |linear, you
woul d have a shape factor of 0. And if the decay schene

was perfectly exponential, you would have a shape factor

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

of 1.0. So this reports the degree to which the decay
scheme becanme curvilinear or as a result of random
renmoval , as a result of either danage to the platelets or
to selective uptake by the endothelium

And in fact, you can plot the survival here.
This is the ganma nunerical expected |ifespan against the
shape factor, and you can see that as the platelets
deteriorate in quality, their decay schene becones
increasingly curvilinear. So this suggests that once you
damage pl atelets due to storage, you cause sone event
that allows rapid single-hit random renoval

Second series of studies then were focused on
the use of indiumand chromumin a double |abel design,
and we were | ooking to see whether we woul d be better to
do the indium studies and the chrom um studi es on the day
of infusion or whether they should be tine separated. So
these were paired in vivo chrom um studi es performed 28
days apart, and the platelets were randonly processed

into buffy coat platelets or PRP platelets.
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Now after 5 days at 22 degrees C storage,
chromumin vivo studies were perforned. So these are
ti me-separated chrom um studi es, 28 days apart. However,
on each day where we did the chrom um study, we al so
i nfused fresh indium 111 platelets and did both test and
control outcones, and we expressed the stored chrom um
val ues as a percent of the fresh indiumvalues. So this
will give you a direct nunmerical representation of what
Scott Murphy has been proposing for the new standard.

Well, here's our BC-PC stored platelets up
here--53 percent, plus or mnus 8, PRP PC 49, plus or
m nus 10. Relatively close to what's been reported in
the 5-day stored platelets. There was sone vari ation,

t hough, we noticed in the fresh indiumplatelets. But
when you cal cul ate your stored platelets as a percentage
of your indium you're up over 80 percent, which easily
exceeds the 66 percent that Scott has proposed.

In terms of platelet survival, nmuch the sane.

Got very conparable results with your nunerical expected
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i fespan, very conparable results with your fresh, and
t hen when you calculated it out, you canme in at between
77 and 79 percent of your post transfusion recovery.

But from our perspective, nmuch nore interesting
was plotting the percentage of indiumfresh platel et
recovery agai nst the percentage of stored chrom um
recovery. First thing we noticed was that the fresh
versus stored had a very good correlation. Oddly enough
a much better correlation than the same fresh platelets
when it reinfused into the sanme donor 28 days apart. The
correlation there was only .41. This inplied to us that
ei ther there was physiologic variation in platelet
survival, or alternatively, there were other variabl es
during the | abeling that made sinultaneous concurrent
much nore powerful than time-separated paired studies.

I nteresting, the slope was very close to unity.
So this inmplies that assum ng that you use fresh indium
as your standard, chrom um gives you very nice

representation all the way down from high recoveries to
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| ow recoveries. It gives you extrenely consistent
correl ation.

And finally, your intercept is the pooled effect
of your storage. And in practice, this was a continuous
relationship with buffy coat and PRP PC, and it shows
that 22 centigrade 5-day storage costs you an absol ute of
-9.4 percent of your recovery. So the use then of fresh
i ndi um storage chrom um gives you very good correl ation.
It inplies that you want to do the study sinultaneously
and not tine separately, and it also inplies a
significant anount of biologic variation in normal donor
pl atel et survival.

Movi ng to anot her study, where again we were
| ooking at validating the double | abel technique, and we
were also | ooking, in this case, for very snal
differences in platelet quality. So what we were | ooking
for here was the effect of reducing the anount of plasm
that was on a random donor platelet concentrate to

determ ne at what | evel you began to cause a decrease in
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your platelet quality.

So we did doubl e manual apheresis into standard
and reduced volunme PC, 20 unit with crossover--a
random zed crossover study, indiumor chrom um
si mul t aneous infusion, and we did red cell and el ution
corrections. Well, you could separate this group into
two subsets, the tests. First, those that are greater
than 35 nL and those bel ow 35 niL.

But here's the conparability between indi um and
chrom um greater than 35 nL. You got 99 percent with
only about a 6 percent spread of around your nean, which
is extraordinarily precise. And if you | ook at the
integral, your gain got 99 percent, and again, a very,
very narrow spread about your mean, which suggested to us
t hat we had, indeed, devel oped a technique that gave you
remar kably reproducible results.

But of even nore value is if you select out this
subgroup of 30 to 34 mL PC, you could detect a very snal

decrease in post transfusion recovery, but you could show
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that significant increase at a very, very high P value

| evel . So when you applied then the double | abel

techni que, we were able to validate the concurrence under
normal circunstances and then detect extrenely smal

di fferences when you were | ooking for just m nor
deviations in platelet quality.

Now |I''m going to nove to another series of
studies we did using the sane technique, in this case,
| ooking at the functionality of stored platelets. And in
this case, we collected platelets, stored themfor 5 days
at 22 degrees centigrade, and then on the fifth day took
a fresh sanple fromthe donor, labeled it with indium
m xed it up with the stored chrom um pl atel ets,
transfused it into the recipient.

However, on this occasion, we took quite |arge
bl ood sampl es--15 nL, 20 mL sanpl es--made platelet rich
pl asma, added an aggregating agent, and then filtered
them t hrough a columm with cotton woolen to renove the

aggr egat es.
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We then collected the eluate in series, and we
counted the cells that made it through and cal cul ated the
percent age that aggregated and didn't aggregate. W
cal cul ated the nunmber of fresh indiumthat hung up in the
filter and came through, and then the sanme for the
chromum We used three aggregating agents, epinephrine,
ADP, and ristocetin. And our goal here was to show what
the quality of the stored platelets was and how qui ckly
it recovered in the circulation follow ng transfusion.

Practice what we found, and you're |ooking here
at this case, at the ADP aggregation expressed the
chrom um expressed as a percentage of the indium On
day 5, you have about 2 percent aggregation to ADP and
about 10 percent aggregation to epinephrine.

I f you incubate those platelets in plasm and
infuse them it goes up to about 30 percent. And then
when you transfuse them you can see here we did 1-hour
sanpl e and 3-hour sanple, your chrom um stored platelets

t ook about 3 hours to get up to about 70 to 80 percent
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post transfusion recovery of the aggregability. By 24
hours, they're up to 90 percent, and by 72 hours, they
were basically--the stored chrom um were equivalent to
the original indiumplatelets.

Of sonme interest, however, is that the stored
pl atel ets mai ntai ned that aggregability conparable to the
i ndium platelets for 5 days. So it showed that the
pl atel ets were storage danmaged. They recovered in the
circulation, and you could hold themin the circulation
for 5 days, and they maintained their performance, their
in vivo aggregability.

We al so | ooked at the indium the control indium
pl atelets. We found that the indium aggregati on agreed
very nicely with the numerical aggregation and that over
a 5-day period, you could denpbnstrate al nbst no
variability in indium platel et aggregability. This
inplies that platelets' capacity to aggregate doesn't
change in circulation over their lifespan. And from our

perspective, it also shows that you didn't danage the
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pl atel ets during the course of your indiumor your
chrom um | abel i ng because they were able to recover their
aggregability in circulation and denonstrate it
consistently for a 5-day period.

So | hope then that |'ve been able to wal k you
t hrough the devel opnent of the double | abel nethod. |
don't find the |abeling issues relative to selective
tracer uptake. Talk about the technique issues relative
to differential radionuclide counting, the inportance of
sanpling and dilutions and the atom ¢ physics of the
crystal that you use to count.

Tal k about the procedural issues relative to the
result acquisition and interpretation, and then |'ve
| ooked at sone of the physiol ogic observations that this
doubl e | abel technique allowed us to make. W' ve | ooked
at the storage-associated loss of in vivo efficacy and
the capacity to recover.

| didn't show you the storage damage sites.

It'"s the liver, but |I didn't have tinme to show you that.
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And | certainly have given you sonme hint of the |evel of
chronol ogical variation in platelet turnover. And I hope
that we've proposed a study nodel to allow accurate
ki netic analysis, provided some insight into functional
pl atel et recovery, and in sone other studies, which I
actually haven't reported here, we've suggested a driver
to platel et senescence.

Thank you.

[ Appl ause. ]

DR. ZUCK: Thank you, Andy.

The | ast presentation for the norning session is
by Dr. Stein Holnme, vice president of scientific and
| aboratory services of Pall Corporation. And he hol ds,
i nteresting enough, five patents on bl ood additive
sol uti ons.

Dr. Holme? The title of his paper is
"I ndium Data I nterpretation.”

DR. HOLME: First, 1'd like to thank the FDA for

the invitation and also for the opportunity to neet al
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friends and col | eagues here.

My talk is about sonme of the issues that have
al ready been raised by the previous speaker regarding the
accuracy and the interpretation of platelet viability
measurenments by radiol abeling studies. |1'd also like to
mention that the studies that |I'mgoing to present in ny
tal k were done at the American Red Cross Research
Departnment in Norfol K.

This slide shows several issues that are related
to the accuracy and interpretation of viability
measurenent. |'mnot going to go over all this issue,
but focus on three in particular. First, mainly what was
addressed by Scott Murphy, the donor variability and
percent recovery. As shown by Scott Mirphy's slide,
there are enornous variability in percent recovery. And
what | would like to show that a major source for this
variability is the inaccurate estimtion of blood vol une
using the formula for body surface area.

| will also go into and tal k about the
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i nportance of the | abeling nmethod and in particular the
i nportance of |abel a representative platelet popul ation
fromthe product that you're going to eval uate.

And finally, I"mgoing to talk about the data
processing and interpretation, which data point you may
want to include in our analysis, what kind of a
mat hemati cal nodel that we should use, how they fit to
t he raw data, inportance of having nmeani ngful paraneters,
and also finally tal k about some mat hemati cal nodel s that
will conpare the test product to fresh platelets.

First, the variability in percent recovery.
This figure shows recovery of a typical 5-day stored
pl atel et product, and you can see it ranges from about 30
percent alnmpst to 70 percent. And the question is then
does the platelet in the plate product that has 30
percent recovery differ fromthat of a 70
percent - - product that has 70 percent recovery in ternms of
viable platelet?

And apparently, that is not the case. Because
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what we're seeing here is that the recovery of the stored
pl atel ets correlate strongly with the recovery you can
obtain by labeling fresh platelet fromthe same donor.
And by doing a regression analysis on the variability in
percent recovery with 5-day storage, you can find that 79
percent of the variability is related to the recovery of
fresh platelet fromthe donor and only should be 21
percent is related to product viability during 5 days of
st or age.

And this has sone inplication. Since only 20
percent is related to product viability, it's not
surprising that we see poor correlation between in vitro
parameters and in vivo recovery because recovery by
itself is a poor predictor of platelet viability.

What's the cause of our ability or source of our
ability in recovery? This is shown by the equation for
percent recovery. W see that bl ood volume plays a mjor
factor. And if blood volunme is inaccurately estimated,

of course, recovery will also be inaccurately estimated.
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If blood volune is overestimated 50 percent, so will the
recovery be overestimted 50 percent. Commonly, the
estimation of blood volune in platelet |abeling studies
are done by formulas for body surface area, such as an
Nadl er fornul a.

This figure here shows the Nadl er-esti mted
bl ood vol ume based on surface body area versus the actual
measur ed bl ood vol ume using radiol abeling technique, in
this case, techniques found to be a very accurate nethod
to be used to calculate the red cell mass as well as
bl ood volunme. And you can see here that this is a line
of identity that Nadl er-estimated bl ood volune is
overestimting the actual blood volunme and al so that
there are relatively poor correspondence between the
estimated and the neasured bl ood volune. And this is the
result froma |arge nunber of studies that have been
conducted in Anerican Red Cross in Norfolk for several
years.

Again, this shows the ratio of estimted versus
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measured bl ood vol ume. You can see it can range from
about 75 percent to about 150 percent. And that neans
that in many, nmany cases here, we have a | arge

overestimati on of bl ood volume by the Nadl er's nethod.

So in summary regarding the donor variability in
percent recovery, in showing that the mpjor source in the
variability in percent recovery of 5-day stored product
is related to inaccurate estimation of the donor's bl ood
volume and relatively to the viability of the platelet
product after storage.

So that nmeans that the detern ned percent
recovery is not by itself an accurate neasurenent of
pl atelet viability of a 5-day stored product. So saying
as many--all the people have been saying before nme that
pai red studies (test versus control product fromthe sane
donor) is thus preferred for determ nation of a potenti al
change in the platelet viability of a test product.

| will now go into the second issue, which is

| abeling a representative platelet population of the test
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product. Wth radiolabeling studies, it's based on the
assunmption that platelets in the product are uniformy

| abeled in ternms of viability. That means after infusion
a certain decrease in the radioactivity represents a
sim | ar decrease in the nunber of injected platelets from
circul ation.

And this slide is a few exanples that |'m not
going to go over this, but focused on sone studies we did
in Norfolk about 10 years ago, where we | ooked at
pl at el et subpopul ation fromfreshly coll ected blood. And
this is an inportant issue since it has been proposed to
use platelet fromfreshly coll ected, freshly prepared
bl ood as the standard to which the test product should be
conpared to.

The concern here when using freshly prepared
platelet is that the percentage of platelets that are
recovered for |abeling during the preparations
potentially could affect the outcone, the viability of

the platelet. So if, let's say, you recovered 40 percent
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pl atelets fromthe whole blood to be used for |abeling
versus recovering 80 percent of the platelets for

| abeling, will they have the sanme outcome in terns of
viability, percent recovery, and survival?

In other words, will there be any difference
bet ween subpopul ation for freshly collected bl ood that
has been separated by centrifugation in terns of
viability? To |look into this, we had subpopul ati on of
PRP. This was using a standard centrifugation techni que
with random donor whol e bl ood units, and what we did was
to take the remaining sedi nented pl atel et subpopul ati on
and separated those by additional processing, by adding
pl asma and then repeated centrifugation.

And in vivo studies were then conducted to
determne the viability of these two platelet
subpopul ati ons using simnmultaneous | abeling and infusion
with 111 indium and 51 chrom um

This slide shows what we recovered in terns of

pl atelet yield with fromwhol e blood. For the
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supernatant PRP platelet, we recovered about 60 to 70
percent. For the sedinented | arger, heavier platelet,

t hey recovered about 30, 20 percent. In some cases, as
much as 40 percent. So there was quite a variation.

As expected, in ternms of the nean platelet size,
the sedimented platelets were nmuch larger. Averaged
about 8 cubic mcron versus the supernatant platelet, the
smal l er platelet had a size about a little bit nore than
6.5 cubic mcron

In terms of percent recovery and viability, did
they differ? | expected to see a difference in terns of
recovery and survival. They didn't see anything, and
that was quite surprising. This slide shows the recovery
of the supernatant PRP platelet and how cl osely that
correlates with the sedi nented heavier, |arger platelets
fromthe sane donor

And there were absolutely no significant
difference. As you can see here, there is a |large

variability in recovery. The recovery is about 73, 75
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percent for these fresh platelets.

And again, the survival did not show any
significant difference either. For the mean sedi nented
platelet, it was 193 hours with the nunerical expected
i fespan, and for the supernatant platelet, it was
simlar, 192.

So the conclusion, using then the freshly
col | ected whol e bl ood, we did not see any difference in
terms of platelet subpopul ati on, which was separated by
size or actually separated by centrifugation in terns of
any significant differences in recovery and survival.

And t hat neans that when we're preparing using
t he new standard, using fresh platelets as standard, you
shoul d maybe there's not so much concern about getting a
representative popul ati on because it appears that if you
get 20 percent or 30 percent of the platelets recovered
by preparing platelet from whole bl ood, you get very nmuch
the sanme results as you would get if you had 80 percent

of the platelets recovered for doing the |abeling. And
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again, we didn't see any statistical significant
di fference between results obtained using 111 indi um
versus 51 chrom um

The final topic I'"'mgoing to talk about is about
data processing and interpretation. O course, the
obj ective of mathematical nodeling of the raw data is to
reduce the data to a few accurate and neani ngf ul
paranmeters that can be used to evaluate platel et
viability of a product. And the nethod that is used in
this regard is the so-called | east sum of squares, where
the difference between the observed val ues and the nodel
predi ctions squared is mnimzed by using iterative
nmet hods.

VWi ch points should be included in the data
anal ysis? That was al so an issue sonewhere raised by Jim
AuBuchon earlier today, and | will give you sone
illustrative exanples of the effect of excluding or
i ncluding certain data points.

This is a printout of the COST programthat has
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been tal ked about earlier today. |In this case, the data
were anal yzed by wei ghted nean function. W used a 5-day
stored platelet product that was radiol abel ed, and data
poi nts were taken at 1 hour, 2 hour, 3 hour, and then
daily for up to 8 days.

The S. T. here is the nunerical expected |lifespan
with the standard deviation. Percent standard deviation
here is--actually, it's not a standard deviation at all,
the nunerical expected lifespan, but is the residual sum
of square in percentage of the recovery. So it's a sign
of how well the data fit to the--the raw data fit to the
survival curve. Percent recovery closely intersects with
t he Y-axis.

By including all the data points--1 hour, 2
hour, 3 hour--we see that there is a poor fit of the data
to the weighted mean function. And that is apparently
because there is a bias. W have so many points early on
here, they're not evenly spaced, and that's why there is

a bias towards the initial points.

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

But only using the 3-hour points and then daily
for the remaining tinme, there is an inproved fit as shown
by the percent standard deviation reduced to about 7
percent, conpared to the 18 percent. And there also
actually is a somewhat higher recovery.

And finally, by using the 24 hours neasurenent,
we see an excellent fit. Percent standard deviation in
this case has decreased substantially, but we can al so
see that the recovery has increased, and the survival
have decreased. So it's very critical when we do this
type of analysis to be clear that the data points that
are included or excluded could have a major inpact on the
parameters that are measured.

Model s that have mat hematical or function that
we use in platelet survivals are listed here. W have
the |linear, exponential. Andrew Heaton nmentioned the
mul tiple-hit kind of function. W have the weighted
mean, Meul eman, and Dornhorst. And as nentioned earlier

by Scott Murphy, the requirenent for these functions that
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it must be able to fit a wide variety of typical survival
curves for platelets stored and processed under various
conditions. And the goodness of the fit, of course, can
be determ ned by the residual sum of squares.

And by anal yzing--when | was with American Red
Cross in Norfolk, we | ooked at these various functions.
And overall, as far as | renmenber, the Meul eman was the
function that showed the best fit in terms of having the
| east | owest residual sum of squares. O course, linear
and exponential cannot be used. They are not | onger used
because they have a very poor fit.

VWhat are the paranmeters that are used to neasure
or determ ne platelet survival? 1've listed here three
paranmeters that are typically used. The nunerica
expected |ifespan, which, of course, is the initial
tangent of the survival curve where it hit the X-axis so
we get the tinme neasurenent.

We have the nmean residual |ifespan, which is the

area bel ow the survival curve divided by percent
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recovery. And we have the T 1/2 is the tine after
i nfusion at which 50 percent initial recovery remains.

And it's inportant that it's distinguished that
you have different paranmeters for survivals. |'ve seen
in sonme papers that there is used interchangeable the T
1/2 with, for instance, with the nunerical expected
i fespan.

What does it nean, the nunerical expected
i fespan? Actually, it's the birth cohort Iifespan of
platelets newy released fromthe bone marrow. And it's
been used in the estinmation of platelet survivals in
t hr ombocyt openi c patients to determ ne the platel et
turnover rate and events in the circulation, such as
senescence versus random destruction.) And the question
is, is it meaningful in the estimation of survival in the
pl at el et product?

Here is shown an exanpl e of what the nunerica
expected |lifespan is about. We have here 11

subpopul ation of platelets, and what it is, is the entire
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lifespan of the platelet fromit was born until it has
died in circulation. So the nunerical expected |ifespan
is the average of these 11 subpopul ati ons.

And again, as nentioned, it is determ ned by
taking the tangent to the survival curve. And for fresh
pl atelets, in this exanple, the nunerical expected
lifespan is around 8.5 days.

Resi dual |ifespan. The nean residual |ifespan
in circulation--the definition is the nean residual
lifespan in circulation of the |abeled and i nfused
pl atel et popul ation--we're only tal king about the
pl atel et product itself, which is what we call that
sanpl e popul ation or cross-sectional popul ation.)

And potentially, this is a nore neani ngful
parameter. It shows here what is neant by the
cross-sectional population. Let's see at the tinme key
here, this is when we take the sanple or the platel et
product and do the radiol abeling. And the residual

i fespan is the remaining--average of the renmaining
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lifespan in circulation after infusion.

Al'so notice here that it's the cross-sectional,
the sanple population is different fromthe birth cohort
popul ation. There is a bias with the cross-sectional
popul ati on that you can |ose platelets that have short
survivals. So this nmeans that when we tal k about
numerical expected lifespan, this is nore a hypotheti cal
popul ation that not really exist that we're trying to
estimate the in vivo survival for.

And here, this is how the residual nmean lifespan
woul d be calculated. [It's the area bel ow the surviva
curve and divided by the recovery. So in this case, it's
5.5 days for fresh platelets. That neans that the
infused platelets |live on the average 5.5 days after
infusion. And potentially, this is a nore meani ngful
parameter to be used when we're dealing with the
val i dation of platelet product.

How does these paraneters conpare to each other?

I've shown you the results of recent studies where 5-day
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stored platel et product was conpared to 7 days storage,
and this was with random donor platelets using CLX bags.
And here on the X-axis, we have the nunerical expected
i fespan, and here we have the residual |ifespan. And
overall, it was--in this case, it was a good
correspondence between those two paraneters.

Here we have nunmerical |ifespan versus T 1/2
days. So that's a tinme where the 50 percent of
radi oactivity remains. And again, this was cal cul ated by
using the wei ghted nean function. It's not graphed, but
actually cal cul ated by mat hemati cal nodel. And again,
you see there's a good correspondence between the
nunmerical expected |lifespan and the T 1/2.

So in this case, is there anything to gain by
using different survival paraneters? |If you, |ooking at
the summary, the sunmary table of the study, we had 24
pairs for 5 days storage. Again, was a double | abel ed
study, and these are the paranmeters that had been

cal cul ated using the wei ghted nean function.
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Nureri cal expected lifespan for 5 days was 5.3
versus for 7 days, 4.4. And it was a statistically
significance difference. Residual |ifespan, 3.6 versus
3.2, statistical significance quite a difference. Again,
T 1/2 was 3.3 versus 2.9, statistically significant. So
it didn't really matter in this case which surviva
paraneter that was used to determ ne the survival

Again, a little nore coments about mathematica
nodel s. We could potentially obtain nore informtion
about the quality or the viability of a test product by
conparing test platelet to that of fresh control
pl atel ets by using certain mathemati cal nodels. And this
can then give us nore indication about the nature of the
| esion or danmage that potentially can occur with the test
pr oduct .

We, for instance, can | ook at the percent
recovery due to aging, straight aging versus due to
random destruction. We can also | ook at using the

residual lifespan and see what is caused by aging versus
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agai n random damage to the platelet.

And |'ve given sone exanples in the next few
slides. Wth platelets stored for 5 days using--with
standard product, the change or the difference in that
curve between fresh platelet and stored platelets
indicates that the loss in recovery as well as decrease
in survival is basically aging related. In ternms of nean
residual lifespan, it decreases from5.5 days to about
3.5 days. And that can be expl ained basically by an
agi ng process.

On the other hand, if you're dealing with cold
stored platelets, which is typical that the initial
recovery is very nuch the sane as for fresh platelets,
but it's a very short and exponential curve. This type
of behavi or can be explained that there is a 50 percent
reduction in residual |ifespan for each platelet. So for
each cold stored that we're dealing with, each of them
will have a 50 percent reduction |lifespan, and this is

typical for this type of conditions.
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And finally, this is typical survival curve for
frozen, cryopreserved platelets. 1In this case, because
of the freezing process, about 44 percent of the
pl atel ets were | ost or damaged totally. So they didn't
survive at all. However, those platelets that survived
had a normal |ifespan simlar to what you have with fresh
platelets, and this is a typical survival curve for this
ki nd of conditions.

So in summary, | have also |isted sonme proposed
steps here to maybe ensure accuracy of viability
measur enent by using radiol abeling studies. One, you
know, that we tal ked about is the donor variability in
terns of recovery, and that it was caused by an
i naccurate overestimated bl ood vol ume based on current
formul as of body surface area. It actually doesn't
really matter what kind of forrmula is used, if you use
Hurl ey or Dubois, you very nuch get an overestimation as
wel | as inaccurate volunme for nean bl ood vol une.

In terms of inmproving this, you could use a
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better fornula for calculation for blood volume. And
agai n, probably what is preferred is doing paired
st udi es.

In ternms of labeling, it's critical, although we
saw that with fresh platelets there didn't seemto be an
issue to ensure uniform | abeling of a representative
popul ati on of platelet product to be eval uated.

Important in this respect | feel to make sure that the

pl atel et 1oss during labeling in test versus control is
not very much different, that the platelet size

di stribution pre- and post |abeling is not going to
change significantly so that during the |abeling process
you have |l ost a certain popul ation of platelet. And also
i nportant to determ ne uptake and elution potentially in
vari ous subpopul ati ons.

And finally, regarding data points to be
included in the mat hemati cal nodeling, | think the nore
the better in order to get--in order to be nore precise

about the neasurenment. And it needs to be evenly spaced.
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Clustered may cause biased result, as was shown in the
exanple | gave. And | think it's also inportant to
elimnate contribution of |abeled red cells, in

particul ar when you' re dealing with chrom um

Regardi ng the mat hemati cal nodel s and paraneters

that should be used, it should be based on goodness of
fit by the residual sumof squares. |t should be quite
robust, and | think also that it should be informtive
about the nature of potential |esion or potential also
i nprovenent of a new product.

Thank you.

[ Appl ause. ]

DR. ZUCK: Thank you, Dr. Hol ne.

The | ast few papers are open for discussion,
comment. Red lights on the button.

DR. MOROFF: | have a question for Stein Hol ne.
Can you conpare the wei ghted nean versus the
mul tiple-hit? You are using the weighted nean for many

of your cal cul ati ons.
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DR. HOLME: Yes, | was using in this case the
wei ght ed nmean function. Yes, that's correct.

DR. MOROFF: Could you conpare it to the
multiple-hit? Because we've been hearing also a lot this
nor ni ng about the nultiple-hit procedure. Do you get
simlar nunbers?

DR. HOLME: Could you repeat the question again,
Gary?

DR. MOROFF: Stein, could you conpare--you've
used the wei ghted nean- -

DR. HOLME: Yes. It doesn't really make nuch
di fference which mat hemati cal nodel you are using, in ny
view, so long as you are not using linear and exponenti al
function. There's very little difference in ternms of
what we get in percent recovery and survival by using
di fferent mat hematical nodels, as long as it's shown to
have a very good fit to the raw dat a.

But all of us need to | ook by |ooking at the

resi dual sum of squares how well the data fit to the
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different mat hemati cal nodels you're going to use. |
think this is inportant point to nake.

MR. | had a question about the red
cell correction, the day 10 correction, and just a point
of clarification. You nmentioned that very specifically
in the case of chrom um | abeling and using that

subtraction, is that used also in the case of indium

| abel i ng?

DR. HEATON: Yes. |It's much | ess necessary
because your 10-day red cell indiumactivity is around 1
to 2 percent. So if you're being--if you want a really
preci se measurenent, you would do it. In practice, it

makes a negligible difference.
DR. ZUCK: |'m sorry?
MR. . Question for Dr. Heaton. Andy,
one of the potential negatives about the sinmultaneous
| abeling of fresh platelets with indium and stored
pl atelets with chromum at the end of the storage period

is if your fresh platelets may represent a younger
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popul ation, especially if the stored platelets are a
| arge apheresis collection. Do you see that as a
potential problenf

DR. HEATON: The studies | reported ruled on
random donor platel et concentrates, so they were not
apheresis concentrates. And Sherrill reported and I
beli eve we saw at the end of ny period sone slight order
effect if you got into pheresis platelets. So if you
take a whol e pheresis unit, you probably do get a bunmp in
your thronbopoietin and a slight change.

The only way you can deal with that, obviously,
is to either space it apart or--it's not an isotope
effect, so you can do a crossover between chrom um and
indium and you'll get the sanme outcome. But there is a
timng effect. So there's no way you can avoid that with
pheresis because if you, you know, if you coll ect
pheresis and store for 10 days, you' ve got tine for your
t hrombopoietin to cut in, and you're going to begin to

see an order effect.
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So if you're going to go for pheresis platelets,
you probably would need to do your indium ones
i mmedi ately or your fresh platelets imediately. The
difficulty is that you pay a price for that. Because if
you time separate them now you've got separate
standards. You' ve got double set of sanpling. So you've
got other errors that will creep in as a result of doing
ti me-separated i sotope studies.

So from an i sotope perspective, you're nuch
better by doing sinultaneous concurrent. But to
elimnate the thronmbopoietin effect, you' d have to think
about tine-separated studies.

DR. SLICHTER: We did a study a long tine ago
| ooking at collection of platelets on different machines
in the same donor. And those studies were separated by 2
weeks, which we now understand is probably the optinal
time if you're going to give a thronmbopoietin stimulation
to get a young popul ation of platelets.

And when we | ooked at the data, you know, there
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were effects of machines. So it got a little hard to
sort out. But basically, in absolute nunbers, the
recovery was about 10 percent higher for 5-day stored
platelets if it was the second collection, conpared to
the first. So the second collection, for exanple, would
have had a recovery of, say, 50 percent, and the first
one woul d have had 40 percent.

So it's not a trivial issue. It did not change
t he survival of the platelets but did change the recovery
by, you know, a nontrivial--1 mean not an inordinate, but
a nontrivial anount.

DR. HEATON: The only other way to correct for
this is that you could ignore the fresh platelets. And
so, you collect your pheresis platelets and a random
donor platelet on day 1 and then infuse both your
chrom um and your indium platelets on day 5, 10, or
what ever day you do. You're not getting it paired then
agai nst the donor's fresh platelets. You're getting it

pai red against a reference nmethod if you do that.
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DR. ZUCK: Excuse ne. Any other questions,
comments? It's--yes?

MR. DUMONT: One comment. Just a note on the
resi dual sum of squares that Stein nentioned. Wile a
| ot of us think about doing regression with [ east squares
anal ysis, actually a lot of the new nethods for doing
t hat are maxi mum |i kel i hood regressions, which are
slightly different. And your biostatistician could
explain all those details to you.

So maxi mum |i kel i hoods and al so a reasonabl e way
to approach that.

DR. HEATON: One point |'d nake about
statistical analysis. It's very easy to spend a | ot of
time dancing on the head of a pin with statistical
analysis. The truth is you get very conparable results
whi chever nethod of statistical analysis you use.

What's of nuch greater inportance is the
physi ol ogi c basis of what you're interested in, and the

physi ol ogi c basis of what you're interested in is what is
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t he average survival of the transfused platelet in the
reci pient, the nmean residual survival? That's what the
pati ent wants. They want a functioning platelet, and
they want it to survive between the tine you transfuse
t hem now and when you next see them

So it really doesn't make a whole | ot of
di fference which statistical nethod you use. You need to
focus on the key physiology. And that's the residual
mean survival

DR. ZUCK: Okay. |I'mnot seeing any red lights
or anybody with their hands up. There is, as |
understand it, a cafeteria a floor below us. There is a
snack bar directly behind us. And there's a building,
t he next building over has apparently a sonewhat nore
conpl ete cafeteria.

We are finishing a few mnutes early. | would
greatly appreciate it, and | think all of us would, if we
could get a good start at 12:45 exactly. Thank you so

much for the speakers this nmorning and all the
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partici pants.

[ Recess. |
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AFTERNOON PROCEEDI NGS

[12: 54 p. m]

DR. ZUCK: The continuation is the second
presentation of our norning presenter, Jim AuBuchon. And
his topic is entitled "Data Presentation--dash.”

DR. AUBUCHON: Thank you, Tom

| would like to share sonme data with the group
about sone issues that we've recently attenpted to
address related to platel et radiol abeling studies such as
what we've been discussing. Sone of these data have been
publ i shed, and |I'm presenting them just for the sake of
conpl eteness for the transcript, and then we'll get into
sone ot her areas that have not previously seen the I|ight
of day.

| would like to first talk about our experience
with Murphy's law, validating its applicability at 5 days
and at 7 days, a brief |ook at conparing different
| abel i ng protocols, and conparison of different

cal cul ati on techniques.
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When Scott first proposed conparing stored
versus fresh platelets, it struck a very resonant chord
with nme. | thought that this nmade great sense, and we
dashed off to the | aboratory to see if it would actually
work, to see what we would get. When we first began this
wor k, we collected platelets on an apheresis instrunment
and took an aliquot, |labeled it and reinfused it
aut ol ogously within 24 hours, and then stored those
pl atel ets out to 5 days, used the other radiol abel ed
i ndi um or chrom um and reinfused.

So this is taking the approach of taking an
aliquot early on in the storage period fromthe unit.
The techni que that we used of radiolabeling was the one
t hat Andy Heaton and Stein Holne taught us in. | am!|
guess proud to claimthat Andy Heaton apparently is now
my father, according to Scott Murphy's geneal ogy.

Al t hough with red cells, Rick Davey al so says that he's
my father. So now | have two fathers. |'m not exactly

sure how you do that.
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[ Laughter.]

DR. AUBUCHON: The technique is one where 20 mis
of the conmponent taken out, ACD is added, and the
nonpl atel et cellular portion is spun out before taking
the platel et supernatant and spinning it to a pellet,
bringing it up in acidified ACD.

And that acidified platelet concentrate then has
added to it either sodiumchromate or indiumoxine for a
20-m nute room tenperature incubation before ACD saline
is added in order to bind any unbound | abel, particularly
indium It's spun again, and autol ogous pl atel et poor
pl asma i s added before 10 to 15 microcuries are injected
into the subject.

Using this | abeling technique, fresh apheresis
pl atel ets had a recovery of 75 percent and survival of
7.5 days. Using the nmultiple-hit nodel, with an N of 11
subj ects, the day 5 absolute recovery was 58 percent.
And using what | now understand is an oversinmplified

rati o nethod--thank you, Larry--the day 5 result
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expressed as a percent of the fresh result was 78 percent
for recovery or 92 percent for survival

So that was a sinplified form and we felt good,
and it was accepted for publication. However, we now
understand that that wasn't the best way to do it. And |
appreciate Larry sharing with ne |ast week a previous
i ssue, draft of his slides. And so, we understood that
rat her than | ooking at the means of these two sets of
data points, we should | ook at the difference between
each one of the points.

And after a quick phone call with Larry, he
expl ai ned how we were supposed to do this, and | actually
tried it. And amazingly, it worked. So we |ooked at the
di fference between each one of these points, generated
t he upper confidence--upper linmt of the confidence
interval, and conpared that to what was an acceptable
di fference.

And the upper Iimt that we found was 21

percent. 74.7 percent, renmenber, was the observed nean
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recovery of fresh platelets. Using a .667 nmultiplier,
the target then came to be 50.0 percent in this
experinment. So the maxi num acceptable difference is this
m nus this, or 24.7 percent.

And of course, that is |less than the upper bound
of the confidence interval. That |ooked good. W did
the sanme thing for survival, and I haven't shown t hat
here. But the survival was simlarly acceptable. And
applying the "and" criterion, we were then able to accept
t hat Murphy's | aw worked at 5 days with these apheresis
pl at el et s.

We then noved to 7-day platelets, initially
usi ng exactly the same protocol. That is, collecting by
apheresis, reinfusing an aliquot within 24 hours, hol ding
out now to 7 days, chucking only pH W didn't do many
in vitro studies in infusing with the other radiol abel.

We only did this on four subjects because we
were hearing increasing information from others, thoughts

fromothers that a separately collected fresh aliquot
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woul d be a better way to go. So this only had an N of 4
before we sw tched.

And a | arger study, an N of 11, where we'd held
t he apheresis unit out to 7 days and on day 7 collected a
fresh portion of whole blood and | abel ed that as our
standard. The fresh bl ood was collected, 43 niLs was
collected and 7 mL,s of ACD-A into a syringe. This was
allowed to rest for 1 or 2 hours before being spun to
produce PRP

The PRP then had ACD-A added to it. It was spun
again to renove the nonplatelet cellular portions
generating a supernatant with platelets. This was hard
spun then to generate a platelet pellet and platel et poor
pl asma. The platel et pellet was brought up in ACD A
saline, and both the pellet and the platel et poor plasm
were used in the | abeling procedure as shown before.

This time, the fresh platelets handled in this
manual nmeans had a recovery of 61 percent. The day 7

recovery was 52.9 percent. So applying just the sinple
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approach, 89 percent conparison between day 7 and fresh,
and using the nore rigorous approach, as Larry showed
this nmorning, both recovery and the survival did pass.

However, we were concerned because the previous
study that had used apheresis platelets for fresh and
this study, which had used manual platelets for fresh,
yielded different, very different recoveries. And had we
used a manual techni que that was sonmehow injurious to
pl atel ets?

You can see that the day 7 recovery is a little
bit less than day 5 recovery, and that would be expected
with additional days of storage. But there's a marked
di fference between the two fresh studies. Wy was that,
and had we not chosen the right manual preparation
t echni que?

Several of our subjects had been involved in
mul tiple arnms of the study, and we were able to conpare
their fresh platelet recoveries handl ed by different

means. So you see here in the blue squares, the fresh
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apheresis fromthe first study, where we're | ooking at
day 5 platelets, and the purple squares | ooking at day 7.
But this is the fresh result.

We can conpare that some subjects also had their
fresh platelets handled via a manual nethod with a 4-hour
hold. We also later went to a 2-hour hold. You can see
t he various conparisons here. There was no difference
bet ween the 2-hour hold and the 4-hour hold, and we have
since gone to just a 2-hour hold. But it did appear that
there were sone differences between the apheresis
pl atel ets and the manual platelets.

I f you | ook at the actual neans, indeed, there
were--and over time, it seened |ike we were going down in
t hese means. There were certainly sonme individuals where
t he apheresis was markedly better. But there were others
where the apheresis was really the sane as the fresh.

We ultimately ascribed the differences to just
the tyranny of small nunbers. There were very few

subj ects involved in these studies, and we just happened
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to pick a few people that gave us better results with
apheresis platelets than manual platelets.

So our conclusions fromthese initial validation
studi es was that a conparative approach, as Scott Mirphy
had proposed, was indeed feasible, that neani ngful
conpari sons between fresh and stored platelets were
possi ble, that clearly there are many technical details
whi ch are very inportant, and that sufficient sanple size
is also very inportant. And using the cal cul ation
techni que that Larry has now proposed, | think we can get
around sone of the sanple size problens.

None of these studies were sized to be
appropriate for subm ssion to the FDA for |icensure or
anyt hing such as that. These were just prelimnary
studies to see if the concept was worth investigating
further.

As was nmentioned earlier, the nost commonly used
approach for determ ning recovery and survival is using

the COST program from a researcher in South Africa. And
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we were concerned--1 had a discussion of this topic at

t he BEST col |l aborative back in February--that possibly

not everyone's program was turning out the sanme nunber.
Al t hough we all had a bona fide copy we felt, all of

t hese copies have had to be nodified in some way to run
on different systens.

The programis a bit fluky, and you can't just
load it on and expect it to work |ike another program
that Bill Gates could provide you. This does require a
little bit of manipulation in order to make it work in
different systenms. So we weren't absolutely certain that
we were all getting the sane nunbers with the sane dat a.

Through the BEST col | aborative, | was able to
enlist seven | aboratories in analyzing data sets that we
had cull ed randomy, nore or |ess from studi es we had
perfornmed in the past. W provided the data and j ust
asked each | aboratory to insert the data into their own
COST program and tell us what they got. This was not any

attempt to see who did radio elution this way or who
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counted for this or that. The instructions were just put
t hese nunbers in your programand tell us what it spit
back out.

The fol ks at Navi gant Technol ogi es were able to
run this both on their COST program and in an SAS program
that they had nmodified to do simlar technique. So their
data actually appear here tw ce, once in COST and once in
t he SAS program

Shown here are the survival cal culations in days
usi ng an exponential nodel. And I didn't cal cul ate neans
of standard devi ation because | think a quick review of
the slide will show that everyone got the same answer,
whi ch was very gratifying. Wighted nean nodel for
survivals, again all the same answers. Miltiple-hit
nodels, a trivial difference in lab E with data set 2.

And recovery cal culations only had the nultiple-hit
nodel ed here, but again, all the same answers with just a
trivial difference in |aboratory B on one of the data

sets.
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So it does, indeed, appear that our COST
program at |east anmpngst these | aboratories, are all
turning out exactly the sane information, and that's good
news.

We then nmoved to address several other issues.
This was spurred on by sone concern that indium and
chrom um may not be yielding the sanme recovery and
survival, particularly the same survival cal cul ations,
when pl atel ets have been stored for | onger periods of
tinme.

The work that Andrew Heaton and Stein Holne did
a decade ago worked primarily with 5-day platelets,
al t hough they did do sone work a little bit beyond that.
But it was nostly with 5-day platelets. And now we're
| ooking at 7-day platelets or maybe even | onger pl atelet
storage that | think Dr. Slichter will be telling you
about nmonentarily.

So we were concerned that the use of

radi ol abels, particularly chrom um versus indium beyond
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7 days had not been adequately docunented. So we
constructed a study whereby 12 normal subjects donated a
single apheresis unit. This unit was held until day 8,
and then two aliquots were pulled sinultaneously and
| abel ed sinultaneously with indiumand chrom uminjected
simul taneously to see the difference.

Wth these data, also we were able to begin
| ooking at the effect of different calcul ation
approaches. What if you included this correction, but
not another correction? Wat if you only used early data

poi nts versus |l ater data points?

This is still a work in progress. The last bit
of data that I'll be showi ng you today | received Friday
at 4:00. We're still working on this, but hopefully,
we' Il have sonmething that you will find useful.

To begin with here, here are the recovery
conparisons in these subjects, the apheresis platelets on
day 8 conparing indiumand chromum And you can see

that in general, the two results are entirely anal ogous,

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



with the exception of Subject 651, who seened to have
much hi gher indiumrecovery than chrom umrecovery. But
ot her than that one subject, the two results were very,
very simlar.

But let's look at sone of the different ways of
mani pul ating the data. There are three different Kkinds
of corrections that you heard about this norning that can
be used in these calculations. That is correcting for
| oss of the radiolabel fromthe platelets prior to
injection of the platelets. That's usually called the
el ution correction.

There is the correction for the anmount of
radioactivity in the plasma of each sanple. That
radi oactivity could be left over fromthe injectate,
where the radioactivity was in the plasma to begin with
or lost fromplatelets either fromactivation or den se
of those platelets.

And then the |l ast correction has to do with

correcting out for any red cell radiolabeling that nay
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have occurred and that nay have raised the baseline
essentially throughout the entire tinme period of sanples.

Looking at using all of these corrections versus
none of the corrections, as shown here, is the percent
difference in recovery, the absolute percent difference
in recovery for the indiumlabel in this study. And you
see that for sonme subjects, the change was quite snall
froma low, really, of 1 percent up to 20 percent.

Looki ng at chrom um corrections, they are
generally simlar, but not always. And you can see there

was quite a substantial reduction in the recovery for the

second subject, and that related to red cell |abeling
apparently. It was a fairly |arge deduction fromthe day
10 sanpl e.

So there are differences that occur if you use
t hese corrections or if you don't use these corrections.
You can see it's | abeled out here, indeed, for the red
cell labeling with chromum It has very little effect

on the survival curve, however, and you see the
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difference for correcting for red cell I|abeling with
i ndium or not correcting. Again, no affect on the
survi val

We al so | ooked at how many data points should be
included in the COST program data entry. |It's been the
techni que that we have learned fromthe folks in Norfolk
to take sanples out to day 10. The day 10 sanple is
actually used to correct for the red cell |abeling,
whereas the sanples out to day 9 actually get used for
determ nation of the survival curve.

Ot her | aboratories only go out to 4 days or 5
days. Does that make any difference? 1| haven't shown
all the data here, but in the |eft-hand part of the
curve, |looking at just recovery for the first half dozen
i ndi vidual s involved in the study, what you see here is
the absolute difference in percentage points for recovery
using all points versus using only those points out to
100 hours.

And the difference at nost was a -.7 percentage
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points. So it was really quite mnor, did not make much
of a difference. Stein pointed out earlier this norning
in his talk, it's probably nore inportant to nake sure
the points are evenly spaced than exactly how many of

t hem you have.

Survival, the trend seens to go a little bit the
ot her way. The absolute difference here is shown in
days. But even with that, the largest difference was .6
days, not a huge difference. So although it would appear
t hat the nunber of points on the curve does have an
effect, the effect is relatively mnor.

We've tried to ook at this for a number of
different paraneters. 1'll just give you ny genera
feeling here as to how much of a difference it can make.
For exanpl e, whether you correct for elution of the
radi ol abel prior to injection, that may be a difference
of up to 30 percent, but it's usually not anywhere near
that. For day 7 platelet, probably |ess than 10 percent.

The amount of radiolabel in any one sanple's
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pl asma, again, could be a difference of up to 30 percent.
It tends to be greater later on in the survival curve,
but usually | ess than that.

Presence of radiolabeled red cells, nore of a
problemwi th chromumthan with indiumradiol abeling. It
can be up to on the order of 10 percent. Usually, it's
just a few percent or, as you saw from Andrew Heaton's
data, maybe 5 to 6 percent for chrom um

The length of the sanmpling period, really a very
small difference. And which mathematical nodel you use
for a determ nation of recovery and survival could, in
sone rare occasions, be quite large. But as Stein nicely
noted, it really is usually a very small difference.

| think it is inportant, however, that if we
nove toward a defined nethod of eval uating new pl atel et
preparations with a radi ol abel ed technique, it will be
i nportant that we standardi ze these issues. None of
them in and of thenselves, make a huge difference, but

we should all decide how we're going to do this and then
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do it in a standardi zed fashion.

So to actually return to the study where sonme of
these data canme from what happens if you | ook at
chrom um versus indiumon day 8? Correcting for elution
of the radiolabel, correcting for plasma radioactivity in
each sanple, correcting for red cell labeling on day 10,

t aki ng sanples out to 9 days to include in the survival
curve, using a nmultiple-hit nodel on the COST program
and extrapolating T-zero recovery fromthe curve?

The answer is chrom um and indium are exactly
identical. You can see here for both recovery and
survival, you get equival ent nunmbers. There is no
statistical difference between them And this study,
al t hough small, did have a power to detect a 6 percent
difference in recovery and .8-day difference in survival

So from our recent experience in radiolabeling
studies, we feel that conmparing stored platelets to a
fresh sanple is a very reasonabl e neans of assessi ng

pl atel et recovery and survival, and the paraneters as
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suggested by Scott Murphy--that is, 67 percent recovery
and 50 percent survival--can be nmet by currently approved
techni ques of platelet collection and storage and al so
woul d appear to be applicable for 7-day storage, which

t he agency appears to be feeling we already have
reasonably good data for at |east a couple different
manuf acturers on 7-day storage. So it seens to fit
within both of those paraneters.

The inportance of having a sufficient sanple
size to preclude small sanples fromskewing the results
think is evident. It's always evident. Mnual
collection of fresh platelets is feasible and desirable,
and Ed Snyder will be talking a little bit nore about
this later on.

That radi ol abeling with chrom um and i ndi um
provides simlar results, at |least to 8 days of storage,
and 1'd |l ove to have a platelet preparation that we could
test that out even further. And that nathematical

mani pul ati ons of the results should be standardi zed.
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| would only offer one other comment in closing.
And I'm not here trying to hold out my hand, but |I'm
hol di ng out nmy hand. And that the studies that we've
been doing and that Ed will be talking to you about and
Sherrill will be talking to you about are expensive
studies to do. Anyone fromthe manufacturers who have
supported us in doing clinical trials know that it's
expensi ve.

But we burned through about $100,000 in the | ast
four nonths doing these kinds of studies. And that was
wi t hout any support from any manufacturer.

Trying to get federal support for these kinds of
studi es through our one nechanismis obviously going to
be a futile attenpt. This is not something that NHLBI is
likely to | ook favorably on. So the source of funding
for | aboratories like ours and others to proceed, to try
to answer sonme of the questions that will undoubtedly be
out standi ng at the end of the day, is not entirely clear

and that we would hope that if this group or if the
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agency feels there are still questions to be answered,
that there will be funding that will be able to be found
so that all of the | aboratories that are interested in
this will be able to address those questions.

Thank you very much.

[ Appl ause. ]

DR. ZUCK: Thank you, Jim

The next presentation is by Sherrill Slichter.
Agai n, a person, researcher known to all of us very well.
And her work in platelets is | egendary.

The biography that | was given is about 11
lines. It ought to be three pages. But we all know that
she's been a lifetinme researcher at Puget Sound Bl ood
Center. Her contributions have been enornous, and it's a
privilege to be able to introduce her.

And her topic is very simlar to the other topic
that previously was given. |It's "Data Presentation”
wi t hout a dash.

DR. SLICHTER: Well, thanks very nuch. It's a
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pl easure to be here. | actually remenber a bus trip with
Tom Zuck, when he was--had sonme responsible position at

t he FDA, when they had just shortened the dating period
of platelets from7 to 5 days because of bacteri al
cont am nati on.

And | got Tomon the inside of the aisle in the
bus, where he couldn't nove while we were on this little
expedition, and | said to him "Tom was it just because
of bacteria, or was there any concern about the quality
of the platelets that also was a factor in your short
dati ng?"

And he then basically didn't have the buzz word
of downward creep. But | think he had sonme concerns
about that as a particular issue. So |I'mgoing to give
you a presentation of some data that we have been doing
on stored platelets. |If you think you're going to be
smarter or I'mgoing to clarify anything fromthis talk,
you probably should get up and | eave now. As has already

been pointed out, this is after |unch.
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So anyway, let nme--what |I'mgoing to share with
you today is sone observations that we' ve done that
hopefully will be able to kind of convince you that
ext ended storage of platelets is, in fact, possible, much
to, in fact, my surprise. A lot of the data simlar to
Jims. | don't have big nunmbers, but | think overall the
data woul d support that particular conclusion that
ext ended storage is possible.

" m beepi ng, not noving. Oh, went the wong
way. Ckay.

To just start the discussion, | want to go
through a little bit with you one of the points that
we' ve al ready di scussed sonewhat today, and that's the
i ssue about recovery and survival neasurenents in
t hr onbocyt openi ¢ patients versus, in fact, normnal
volunteers. And what we've already heard in sone det ai
is that the recovery of platelets in circulation if
you're thronmbocytopenic is really pretty close to what

you woul d expect if your platelet count is, in fact,
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normal. But the survival, in fact, is different.

And what we determned in the study that we did
many years ago was that platelets are basically |lost from
circulation by two nechanisnms. One is senescence, and
the other, inportantly in thronbocytopenic patients, is
apparently a random | oss of platelets in probably an
endot hel i al supportive function, which anounts to about
7,000 platelets per mcroliter per day.

Now i f your platelet count is 250,000, that
7,000 you can't observe. But if your platelet count is
only, say, 30,000, that's basically a large fraction of
your platelets which are |ost randomy, and that directly
af fects your platelet survival. So that at platelet
counts greater than 100,000, basically your survival in
normal individuals is sonewhere between 9 and 10 days.

At platelet counts of |ess than 100,000, your survival is
a direct function and directly related to your platelet
count .

So I, at least as | alluded to earlier today, am
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in support of Dr. Murphy's position that we ought to have
a higher standard for the expectation of recovery of

pl atel ets than maybe is necessary for survival because we
only have to have platelets that are going to survive as
| ong as the patient is going to allow themto survive.
And in nost thronbocytopenic patients, as has already
been di scussed, that's on average sonewhat a little nore
t han 2 days.

And so, as long as we have platelets that are
able to do that, in my opinion, they ought to be
effective and adequate for the support of
t hr onbocyt openi ¢ patients.

Now t he proposed FDA gui delines are that the
val ues ought to be 66 percent for both recovery and
survival. As you've heard, Scott has made an alternate
suggestion that recovery ought to be 66, but survival
only 50 percent.

Now |I'm going to show you sone data on the

factors that affect platelet storage results. W' ve
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al ready heard a discussion about the donor, and I wll
show you sonme data that | ooks very simlar to data that
you've already seen in the sense that each donor seens to
have recoveries and survivals that are unique to that
donor, and that influences the data that you will see
when you store the platelets.

In our studies, we |ooked at two different
apheresis machi nes, either the COBE spectra or the
Haenmonetics MCS Pl us machines. And so, |'mgoing to show
you that in sone circunmstances, the machines don't nake a
difference. |In other circunstances, they do.

I n addition, we've |ooked at the storage nmedi um
bei ng either plasma, which is our standard met hod of
storing platelets, or in plasnalyte. Plasmlyte is a
i censed electrolyte solution in the U S. which I'll show
you data that, in fact, platelets do better in plasmalyte
than they do in plasma. And it's always been interesting
to ne that although we have | ooked for many years for

additive solutions that will inprove red cells, we've
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never taken a sim|ar approach to see if there is
sonmet hing better that we can store platelets in rather
t han pl asna.

And in contrast to what Jimhas just showed you,
and al so Andy and Stein, the radiol abeling method that we
used to | abel platelets, which is basically the old
met hod in bag | abeling that Scott alluded to you this
nor ni ng, we've continued to use that nethod of
radi ol abeling, and we do get differences in the survival
of stored platelets with indium shorter with indiumthan
with chromum and | will share that data with you.

I n addition, the one factor that | didn't put on
here is obviously the storage results in sone
circumstances may be based on the storage duration.

Now t he data that I'm going to share with you is
drawn fromthe apheresis studies that we've been invol ved
in. W used either of two machines, as |'ve said. One
bag of the--what we did is one bag of the apheresis

platelets. So we did a collection of apheresis platelets
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and stored themin two different bags, so that one bag we
consi dered to be the control.

Early on, we were doing conparison of the
current standard, which is 5-day stored platel ets,
conpared to extended stored. More recently because of
the interest in the FDA having a fresh standard, we've
coll ected on day 0, and then we have radi ol abel ed on day
1.

So these fresh collections that | w Il discuss
with you are, for the convenience of the |aboratory,
basically transfused within 24 hours of collection, which
is basically as soon as we can get a product out of the
bl ood center anyway. And then the platelets in the
experinmental test bag were either stored in plasma or in
pl asmal yte. We could then store these two products for
the same or a different nunber of days.

We then rotated the | abel on the two products
bet ween i ndiumand chromium W reinfused the autol ogous

radi ol abel ed platelets and did post transfusion sanples.
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I would tell you that we used the Nadl er method for
determ ni ng bl ood vol une, which has already been
suggested as bei ng not appropriate. W also only coll ect
sanples for--we collect a 1-hour sanple, and then we
collect daily sanples for 4 to 5 days post infusion. W
do not collect |ong-term sanples.

And the reason for that is because, as Jim has
i ndi cated, and Stein and Andy, that the cal culations are
really based on the tangent to the initial slope of the
di sappearance curve. And so, we don't see any reason for
collecting long-term sanples. |In addition, none of these
data were corrected for elution or red cell residual
presence or any of the calcul ations that have been
suggested by some of the prior speakers.

Now, this now shows you these are the plasm
stored platelets, collected and transfused either within
24 hours of collection or stored for 5, 7, or up to 8
days. And what you can see here is that at |east in our

hands wi th our radiol abeling technique, the data on these
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figure slides is all going to be presented as the average
pl us or m nus one standard error.

And so, what ny friendly biostatistician has
told nme is that if the error bars do not overlap, this is
probably a statistically significant difference. So we
tend to get a bit higher recoveries with indiumas a
| abel than with chromum But for the stored data, we
basically get the sane answer.

In contrast, if you | ook at the survival data,
the survival data with indiumor chrom umon the fresh
platelets is the sane. But even with 5 days of storage,
we start to see statistically significant difference
bet ween the data with chrom um and the data with indium
And so, what you can see here is that even with 8 days of
storage, if chromumis used as a |label, this is
basically a straight line. Wth indium there tends to
be a difference, and this difference between indium and
chromumis as nmuch as 2 days different in the survival

|"ve shown this data before to Andy Heaton, who
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| ooked at the data and said to nme, "Well, Sherrill,
you're radiolabeling red cells with your chromum and
that's why you're getting these apparent |ong survivals
with chromi umand not with indium"”

Well, we then started to | ook at the sanples any
way we could. We basically do a soft spin of the
pl atel ets once they're radiol abeled to renove any
residual radiolabeled red cells. So with either indium
or chromum we basically have al nost no activity on red
cells.

But what we did note was that although the
recovery of the indium |l abeled platelets is basically the
sane as with the chrom um except for the fresh, so that
the | abel binds by the technique that we have. Wen we
| ooked at the indiumactivity in the plasm versus the
chrom um activity in the plasma, what we found, in fact,
was that the indiumwas eluding fromthe cells after they
were transfused and were in circul ation.

So what |'m going to concentrate the data on in
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the rest of this presentation is basically on the
chrom um stored data, and we'll use sone indiumdata if
" m tal ki ng about fresh sanples.

So then | ooking at a conpari son between the
Haenonetics versus the COBE machine. So the blue is
COBE. The red or pink is Haenonetics. Again, the data
is the average plus or m nus one standard error. Then
when you get out to 8 days, this is then the percentage

of the respective fresh chromum data. So that because

t he Haenmonetic--1'msorry, the COBE machine tends to give

a higher initial fresh recovery, when you do a ratio
bet ween the fresh and the stored, although it neets the
criteria for recovery being greater than 66 percent,
because the Haenpbnetics has a lower initial recovery,
it's at 87 percent.

But if you | ook at the actual data, these two
are basically the same nunber, which | think gives sonme
validity to two things. One is that you have to be

careful what your fresh standard is that you're
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conparing. And secondly that a ratio nmeasure, as we've
al ready discussed, may give sone data that really isn't
hel pful .

Because ny bias--and the data woul d support,
al though the nunbers are not big since half of our
studi es were indiumand half were chromum So although
our nunmbers were bigger, I'"'monly presenting the chrom um
data, that basically this nunber is the sane.

And this nowis the survival data. There is not
as nmuch difference between survival fresh, but there is
sone difference. And so, again, it |ooks as though by
the ratio measure that you' re better of with the
Haenonetics platelets than with the COBE platelets. And
because these error bars don't overlap, there nay be a
difference at 8 days of storage between what you get with
COBE and t he Haenopnetics machine. But basically, you get
t he same answer with either machine.

We did do five 9-day studies, and we stopped

because two studi es--one COBE and one Haenpnetics--had
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pHs that were 6.2 or |less and very poor recoveries and
survival. So at |east based on this prelimnary data, we
t hi nk we can neet FDA or Murphy's law with either machine
for 8 days of storage.

And what |'ve shown here is now just the
accumnul at ed nunbers so you could | ook at the actual data.
So that for less than or equal to 1 day of data, this is
Haenonetics data, 42 observations. COBE, 13. This is
the actual recovery data. And what you can see is there
is really not nuch difference in this data.

At 8 days of storage, we've got recoveries of
50-some percent. That, | think, fits with what Ji m had.
And Ji mused the COBE nmachi ne, and he was getting 5-day
data at 8 days of storage. And as |'ve said, we may get
a bit better data on the Haenpbnetics with 8-day data in
ternms of survival, but obviously not in recovery. And
again, these are, | think, astonishingly good numbers.

In response to Dean Elfath this norning, | told

himthat | thought that somehow t he manufacturers were
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providing us with better machi nes or better bags or
sonmet hing that was better that was giving us these
results.

And this now just shows the direct conparison of
fresh versus stored viability, and we have five of these
studi es where we've actually done fresh conpared to
stored in the same normal volunteer. So this is fresh
and stored percentage of both to just let you | ook at the
actual nunmbers. Overall, we've now got 10 observati ons,
and our recoveries are 71 percent of fresh, and survivals
are 88 percent of fresh.

Now |I''m going to talk to you now about storage
in plasmal yte and would just say one thing. This is the
conposition of plasmalyte. Again, Scott Mirphy has kind
of been our guru in terns of platelet storage for a | ong
period of tine. And based on cal cul ati ons and
estimati ons which he had done, he basically has
postul ated that you need about 2 m|linplar of acetate

per day of platelet storage.
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And so, if you divide this nunber by 2, which I
can even do in ny head, you get about 13 or 14 days. And
that's about how |l ong we think we can store platelets in
pl asmal yte. And in plasmlyte, acetate is used as the
source of energy netabolismrather than glucose because
by 8 or 9 days of storage, there is no glucose left.

Al of these studies were done with a
concentration of about 80 plasmalyte and 20 percent
pl asma. And again, we did the studies on the two
machi nes. We started off with 5 days of storage, and as
I've mentioned, we've gone up to 14 days of storage. And
you can see that with the two machi nes, we get about the
sane data for 5 and 7 days of storage. By 8 days of
storage on the COBE machi ne, we are not neeting our
criteria of 66 percent of fresh, but we are able to neet
it wwth the Haenonetics machi ne.

Now | et me explain that in order to do these
pl asmal yte studi es, you can concentrate the platelets

during the collection on the COBE spectrum machi ne so
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that we concentrated the platelets, resuspended themin
pl asmal yte, and got this data. |In contrast, you can't
concentrate the platelets during collection on the
Haenoneti cs machine. So we had a Haenobnetics engi neer
who came out and gerry-rigged the machi ne so that we
could elutriate with the plasmalyte instead of using

pl asma.

So the first half of the donation, the control
donation, we collected on the Haenpnetics machine in a
standard way and on the COBE nmachine in the standard way.
The second half of the collection, we concentrated the
COBE pl atelets, resuspended in plasmalyte, and with the
Haenmonetics platelets, we elutriated.

And so, we got a significant difference between
the two nethods. And what | would share with you is that
I think the fact that we concentrated the platelets, in
ot her words, we started to put themin a nore abnornal
ki nd of environnment, that then resulted in these

di fferences between the results when the platelets were
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stored for an extended period of tinme. And so, with the
pl asmal yte col l ection, we can't even get 8 days with the
COBE machi ne, which we could get with a standard plasm
col | ection.

This is then the survival data. Again, the
Haenoneti cs data, COBE data, show ng a difference between
the results with the two machines. And then this is,
again, the actual data for 5, 7, 8, 9, da-da, da-da,
da-da. And what you can see is what you saw on the
graphs that by 8 days, we're starting to see substanti al
decreases in the recovery of the COBE platelets, but not
in the Haenmonetics collected platelets. And again, after
14 days of storage, we've got basically 44 percent
recoveries and 5.2 day survivals.

Now we did do sone additional studies with the
COBE pl atelets at 13 days of storage, and what we did
here was to try and determ ne whether the difference
bet ween the two machines was in the nethod of collection

or, alternatively, whether it was a difference in the

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

storage bag. So that we collected COBE pl atel ets but
took off the COBE storage bag, sterile docked on a
Haenoneti cs bag and then | ooked at the data.

And what you can see is that we--none of these
answers are probably statistically significantly
different. So it does not appear to be a bag-rel ated
probl em but, rather, a collection-related problem

And now here is the direct conparison of fresh
versus stored for Haempnetics 13, Haenonetics 14, and
this is percentage of fresh which, for 13 days, | ooks
good. For 14 days, we nmay be starting to have a problem
with recovery, but not survival. But | would encourage
you to understand that the nunbers are small, and part of
this data is a direct effect of this one donor who had
very poor storage data.

What |'m showi ng you here now is only
Haenonetics collections stored in either plasmalyte, the
pi nk, or plasm, the blue, and basically just show ng

that you get basically the same answer for the storage
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duration in plasma or plasmalyte. This is the survival
data. And so, we can store out longer in plasmalyte than
pl asma. But up until the tinme when we can no | onger
store in plasma, we get basically the same data.

Now this is a slide simlar to what you' ve
already seen. VWhat it is, is sinply the paired data for
all 48 observations in which we had paired data, 1 day
versus extended stored in either plasma or plasmal yte.
So the indiumwas used as the fresh for these studies.
So this is indiumfresh platelet recovery. Chrom um
fresh platelet. Chrom um stored recovery results.

And what you can see is what's already been
shown to you, and that is the relationship between the
fresh and stored recovery is highly statistically
significant. And at |east my biostatistician, who's
anal yzed this data by regression analysis, has said that
the only factor which really affects stored recovery is
t he donor's fresh recovery.

So that the isotope used for |abeling doesn't
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affect it. The storage duration doesn't affect it. |[|'ve
already told you we have an N of 1, where we've got 44
percent recovery at 21 days. And the machi ne doesn't
affect it. So the only thing that affects it is, in
fact, the donor thensel ves.

This is now adj usted stored platelet recovery.
The chrom um data versus the indiumfresh data. Again,
there is a statistically significant correl ation, but
it's not nearly as good as the fresh. And for the stored
data, there is an effect of days stored so that between 7
and 14 days, you |lose about .5 days in survival.

There is also, as |'ve nmentioned, about a 2-day
ef fect of indium being | ower than chromi um and al so you
get an effect of the apheresis machi ne where for extended
storage you get a bit better data with Haenonetics than
with chrom um when we | ooked at just the plasm data.

So in sunmary, these are the prelimnary
conclusions. Platelets can be stored for at |east 8 days

and still neet proposed FDA guidelines. Platelets
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collected with either machine give conparable results for
8 days of storage. Plasnmalyte storage you need to use a
Haenoneti cs machi ne that you can elutriate the platelets,
and Haenonetics platelets stored in plasmalyte may be
able to neet FDA guidelines, |I think, clearly for 13 days
and possibly for 14 days as well.

Thank you very nuch.

[ Appl ause. ]

DR. ZUCK: Thank you, Sherrill.

The third presentation on this protocol design
is by a person known, again, to us all, Ed Snyder. And
Ed graduated from New York Medical College, Mntefiore
residency. He is currently a menber of the National
Marrow Donor board of directors, and he's an associate
editor of Transfusion and has been a col |l eague and
respected one by all of us for many years.

Ed?

DR. SNYDER: Thank you very nuch

What | am going to talk to you about today is
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what | call the front-end studies. In discussion with

t he group, everyone was doi ng studies of fresh product,
meani ng fresh coll ected, either apheresis or Sherrill had
used bag studies.

What we were going to do--if this was going to
wor k, someone needed to verify that indium and chrom um
could both be used to | abel platelets collected in a
t ube, because you really can't collect a whole unit of
bl ood and not affect the blood volunme, and see what those
studi es showed. So that's what | call the front-end
studi es, which we do, which we did. And I'"'mgoing to
present that data to you.

This is just the conflict of interest statenment
that | always show because | do studies for many
conpani es, as do nost of the other speakers here.

So the purpose of this study--1 guess |I'Il |ook
at here--was to validate a dual platelet radiol abeling
protocol using chrom um and indiumto radiol abel fresh

aut ol ogous platelets en-tube, which | use as ny little
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French attribute there. | guess | nust have had
encrusted sal non sonmetime prior to witing this slide.

Based on the protocols from Ji m AuBuchon, Jim
provided us with a general approach, and we al so used our
approach for indium]labeling, which we used many years
ago when we did studies for the Cerus S59 trials, going
back al nost about 10 years, | guess. So that the purpose
of this was to determ ne whether you could use 51
chromum and indiumin a tube to | abel and see what the
efficiencies were. W were--doom and gl oom was aboundi ng
t hat you woul dn't have enough platelets, couldn't do
this.

To deternmine in vivo recovery, in vivo survival
val i date that sanpling out to day 7 was adequate versus
sanpling out to day 10. Now that doesn't mean storing
the platelets. It neans these were fresh platel ets that
were infused within an hour or two of collection, and
then we sanpled the donor out to 10 days, which [']

explain nore | ater.
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We al so needed to determ ne the percent of the
control value that could be used as acceptable for test
recovery and survival, which is what everyone's been
tal ki ng about, and then we analyzed it with the same COST
program al though there were sone differences that | wl
bring up.

So donor processing, and |'m going to go through
this step by step. Because in view of what everyone has
said, there are certain things as | was listening, | was
cheering and saying, "Oh, yay, we did that." And then
there were tines when | was crying because, "Oh, ny God,
we didn't do that."

So |"mputting all this up because no one el se,
| believe, has ever published any data | ooking at this.
And again, as Jimhas said, the tyranny of small nunbers
abound, and we are | ooking to have this verified and
val i dated by ot her | aboratories.

So we got I RB and radiation safety approval. W

recruited volunteer donors, had all the usual
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TTD/ pregnancy testing. The unknowns we were | ooking at
was the quantity of platelets that were needed. How many
pl atel et s--woul d we get enough froma single collection
in a tube?

The vol ume of bl ood that was necessary to be
drawn. The | abeling efficiencies, the chrom um el ution,
t he equi val ency of indiumw th chrom um en-tube | abeli ng,
recovery and survival characteristics with known | ow
| abeling efficiencies, which we assuned we would get with
chromum And also I will discuss our wi ndow settings,
crystal size, counting tinme, and sanpling days.

So for whol e blood processing, we used 1
19- gauge needle. We collected in polypropyl ene syringes
7 mL of ACD-A was used to collect 43 nL of venous bl ood.
So we collected a total of 100 to 125 nm_L of bl ood.
That's the maxi num we al |l owed oursel ves because nuch
beyond that, you were really | ooking getting close to a
vol une that we thought would be too high.

So we generally collected 100 to 125 nmL. There
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was a 7 mL ACDto 43 nL ratio, which is what we used for
citrate, for indiumlabeling, and we applied that to
chromumas well. Again, for right or wong, this is
what we did.

The contents were transferred to a 50 nL coni cal
tube, left undisturbed at roomtenperature for an hour to
all ow sedi nentation so we could get rid of a ot of red
cells. W used a soft spin in a conical tube at 200 G
for 15 mnutes in a sw nging bucket at room tenperature
to get red cell poor, platelet rich plasnma.

We then renoved the PRP with a spinal needl e,
and we were allowed to spin again in order to renove nore
red cells as needed, which was done by I. Cbviously,
avoid aspirating red cells. W then added a vol unme of
sterile saline equal to 15 percent of the PRP vol une,

m xed by inversion, and we split it.

We gave a little nore, 60 percent, for the

chromumto try to hedge our bets to hope that we coul d

get enough platelets to actually get a | abel that we
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could detect. And we knew 40 percent would be all right
for indium because | abeling efficiencies were so nmuch
hi gher .

To prepare the PRP, we centrifuged it at 2,000 G
for 15 mnutes with the brake off for both |abels. And
we used the same techni que for both isotopes in order to
ensure at | east consistency, so we didn't have to switch
back and forth and make things nuts. We thought if we're
going to do it, let's try it the way it would be easi est
if it worked, and then we can nodify it going forward, as
t hey say.

We renmoved the PRPs conpletely as possible
because of the concerns Andy nentioned about transferrin
and so forth with indiumcertainly, and we resuspended
the pellet with 3 nL of ACD-A in this same pol ypropyl ene
t ube.

For the | abeling, we added 100 m crocuries of
i ndium oxine to 4 nL of the ACD-A saline in 4 nL to the

washed pellet, which is what our standard procedure is.
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Gently resuspended, incubated for 25 m nutes, and then
m xed gently at 10 m nutes.

For chromum we started off with 200 m kes.
Two hundred m crocuries of chromumis very expensive,
but we felt we needed to really give it a big slug
because we weren't expecting nmuch |abel. So we used 200
m crocuries of chromum gently resuspended the pellet,

i ncubated for 25 m nutes, having the sane tinme for the
two i sotopes, and m xed gently at 10 m nutes.

After incubation, we added a half a nL of
aut ol ogous pl atel et poor plasma and 3.5 nL of ACD sali ne.
We centrifuged at 2,000 G for 10 m nutes, renoved the
supernatants, saved in a separate tube, and determ ned
the activity of the supernatant in a dose calibrator.

For | abeling efficiency, and these were sone of
the differences up here, here and other places, we gently
resuspended the platelet pellet in 6 nmL of autol ogous
pl atel et poor plasma, and we determ ned the exact

activity of indiumor chrom umusing a dose calibrator.
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And this is the | abeling efficiency--and by the way, al
of this work was done by Laurene Baril, who is here and
will be glad to answer any difficult questions | can't
answer, as well as Tamrmy Corda. They're the ones that
actually did the hands-on | abeling.

The | abeling efficiency is as you see, and then
we--the plan was to aspirate a volune of | abel ed
concentrate containing up to 40 m kes of indium or
chromumand to a 3 to 10 nL plastic syringe. W knew we
woul dn't have trouble getting this with indium because we
| abel indiumall the tine without a problem W weren't
sure we were going to get up to 40 m kes with chrom um

This is our labeling efficiencies, and you can
see this is an Nof 9. W did three in vitro studies,
whi ch was just to |look at chrom um | abeling w thout any
injections. And then we didn't use indiumfor that, just
chrom um because we knew we could | abel indiumwell. W
wanted to see if there was any point in labeling with

chromum And there was. W got about a 16 percent
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| abel ing efficiency.

And then we did six paired indiunfchromum So
that's why there's nine for chrom um and six for indium
Ni ne for chromum six for indium So, and our | abeling
efficiency was about 16 or so percent for chrom um and
about 70 to 80 percent for indium which is about what we
see Wi th indium

For standards, we did a 1 to 250 dilution of
chrom um and i ndium by adding exactly .1 nL. Now Andy
said you have to wei gh everything, and that's one of the
reasons | was crying when | heard this. Because
we' ve--actually, for red cells, we do weigh. But for
pl atel ets, we've al ways done volunme. So this nay be a
source of sonme error and sonme concern. And we'll need to
di scuss that.

But we neasured .1 nL into a 250 nL vol unetric
flask and QS d with water. And then we transferred 2 m_
aliquots to each of three counting vials for each

i sotope. CObviously, you have separate standards for the
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chromum indium And for the eluate, we incubated the
remai ning injectate in autol ogous plasma for 2 hours,
which was within the timeframe, | believe, that was
mentioned. It had to be within 3, | believe--1 see
Andy' s head shaking there--fromthe time when the

i njectate was prepared.

After 2 hours, we m xed the sanple, transferred
a nL to anot her pol ypropyl ene m crocentrifuge tube, and
centrifuged at 10,000 for a couple of mnutes. And we
prepared two elution sanples as shown there, transferred
100 mkes to the counting vial. W added 1.9 nL of water
again. This was all by volume, and no wei ghing, to bring
it to a volume of 2.

We prepared two background tubes, and then when
we counted, we used two background sanples, two el ution
supernat ant sanples and three platel et standards. And we
wer e suggested three standards were necessary because of
the mal distribution, so | felt good about that, that we

had been doing things in a reasonable way. And we used a
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ganma wel | counter--nore on |ater.

So our elution results are seen here. We have
about a 5 percent elution for chrom um and about a
1- poi nt-sonet hing percent elution for indiumwth the N
of 6.

The elution calculation is as you see here.
This cal cul ati on was dating back to work we had done,
again, with Cerus way back. And there is--the value that
you see here, there is a correction factor in the
denom nat or of 1.125, which unfortunately has been | ost
in the dimtinme as to exactly where that canme from It
is probably a correction factor for the volune of the
st andards, but | have yet to ascertain that.

This is what we have used for all of the studies
that we've been doing with our COST program and so forth.
So we were doing everything the way we had been doing it,
and we did this for the indiumas well as the chrom um
So that correction factor is in there.

Unfortunately, when | spoke to everyone el se, no
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one had a clue what that was. No one was using that
simlar technique. So that may be sonething, we can
al ways reanal yze our data. W have all the counts. It's
just a matter of recalculating. So we wll do that.

Sanpl e injection, perfornmed a veni puncture using
a 19-gauge butterfly and a stopcock. | nmention this not
because it's not obvious, but things happen. And we
collected two purple top CBC tubes as baseline, and we
ensured vein patency, which doesn't always happen. And
as you will see, in one of the veins, it didn't happen.

We infused indium Generally, we infused indium
first because it absorbs to surfaces, and we didn't want
to contanminate the lines by having it wait around. So we
usually injected indiumfirst, although there were just a
matter of m nutes between the two injections. They were
sequential. although they were not occurring at
exactly--they were not, what's the word, concurrent.

They were sequential, but they were as close to

concurrently sequential as you can get.
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The tubing was flushed. A second syringe with
chrom um was i nfused, and then the tubing was fl ushed
agai n, and residual radioactivity in the syringes was
measured and accounted for in the cal cul ations.

The amount injected is interesting. The
chromum this is nL. So we injected about 6 nL of
chromum | abel ed red cells--platelets rather. Sorry.

And a | ower amount of indium But the anmount of
m crocuries injected was about 20 to 23 for chrom um and
about 35 or so. We inject up to 40 for indium

And t he reason--one of the reasons we inject up
to 40 is we are one of those archaic places that has a
2-by-1 inch crystal. So--but that's what we've been
using and actually as of about a week ago, the three-inch
crystal arrived. So I'mglad it arrived, but it was too
| ate for these studies.

So you inject nore chrom umthan you do indium
but you have a nmuch higher anpbunt. So this could

obvi ously be |l owered to 20, 25, but it still is within
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the |l evels that our IRB and Radi ation Safety Comm ttee
has approved.

So the total platelets injected, the nunber of

pl atelets in the injectate was about 1.5 billion for
chromum a little nore than that, 1.6 billion. And for

i ndi um was about 1.1 billion, something |like that. So we
got enough platelets. And as you'll see in the data that

I show you, that was good to see because not everyone who
wal ks in is going to have a platelet count of 560, 000.

So for sanple collection, we collected two
purple tops at 1 and 3 hours post infusion, and at 24
hours, and then every day fromdays 2 to 7, not counting
Sunday. We gave people Sunday off. And then we counted
agai n, and we sanpl ed again on day 10.

So the patient was injected on day 0 and then 1,
2, 3 hours later that sane day, the next day, and then
daily, except for Sunday. And also we didn't collect on
days 8, 9, and we collected again on 10, and that was the

end. We wanted to see if you needed to sanple out to day
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10, or if sanpling up to day 7 would be sufficient.

For processing, we drew two 10 nmiL purple tops.
We aliquoted two 2 nL whol e blood sanples for counting,
and then we gave a hard spin and collected two 2 L
pl asma sanples for counting and stored them at room
tenperature. So it was--the geonetry was a 2 nL size and
equal geonetry.

For counting, we used a Wall ac/Perkin El mer
1470, which is a two-inch crystal, sodiumiodide. W've
been using that forever.

The wi ndows were set to count indium and
chrom um si nmul t aneously. W used a 5-m nute count. |
think that may be too small. | thought it may have been
too small, but we had 54 tubes to count. W had six
patients we were counting or three sonmetimes on one day.
It cane to like 19 to 25 hours of counting. It was a
huge anount of counting. So if we had gone to 8 minutes
or 10 mnutes, so we did it at 5 and said let's see what

we get .
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The wi ndow settings were 165 to 215 KeV, which
was 171 and 247 for indiumw th a sum peak at 419. And
the chrom um wi ndows were set at 295 to 340. The counter
sof tware does adjust for decay in background, and only
the counts in the selected range were there.

Now t he efficiency of |abeling was low. It's a
two-inch crystal. You don't have a very | arge anount, as
usual ly the amount of m crocuries injected for chrom um
t hat we wanted, we were counting for 5 mnutes. W
didn't really think we were going to get nmuch of anything
out of this.

Let me wal k you through this because there was
no way to do this in big nunbers here. So here we have
the first three--can you hear ne? The first three were
the in vitro. So we had platelet counts in our patients
of about 300,000 to 218, which is not unreasonable. You
m ght have sonme people with 125,000 platelet count. That
may be sonmething to consider. Do we want to do this only

on people that have high platel et counts, or what woul d
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be consi dered, at |east above 200, 000?

The starting mcrocuries of chrom um we used, as
| nmentioned, was about 200, and we didn't use indium
And the | abeling efficiencies were 16 and 14 percent,
| ower than Sherrill and others have reported for a bag,
but respectabl e.

And then we have the results for the one, two,
three, four, five, six people that we did. And what we
see is that we had platelet counts ranging from about 398
down to about 199--1 think that's 199--for a nean of 289,
and that's for all nine. The starting m crocuries was
200, as | nentioned. It was 116 microcuries for the
i ndium which | mentioned as well .

The percent | abeling efficiency averaged 15
percent for chromum For indium it was 76.2. For the
nmLs injected of chromum it was 5.5 nmLs. | showed you
that. And 20.2 for mcrocuries of chromum So 5.5 nLs
of chromumto inject 20.2, and we injected as nuch as we

could to get that up as close as we could to 40, so that
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was all there was, or all she wote, as they say.

3.4 m is what we injected of indium and we
were 35 mcrocuries of indiuminjected. The chrom um
elution was 4.9, indiumelution 1.1 nean, and then the
chrom um and the total platelet--for the total platelets
injected was 1.6 billion versus 1.01 billion for the
total indium

So those were the--that's the in vitro data that
we had. So what were the results? Well, |ooking at
these six, let's do the nmeans first, and then we'll go
up. The nmean for those counted out to day 7--there was a
pr edoni nance of wonen in the study, admittedly. For day
7, the percent recovery was 50.83 for chrom um and 53. 6
for indium And the survival for day 7 was 223 hours and
214 hours.

For the day 10, neaning we counted additional
day 10, we put another point into the COST program was
51 and 54, with 231 for chrom um survival and 217. So

| ooked at this, and 58.83 versus 51, and 53.9 for day 7
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versus 54. So our initial thoughts were that there was
really no need to collect a day 10 sanple. Collecting
out to 7 days appeared to be sufficient. Small nunbers,
at least this is what we're postul ati ng now, 223 versus
231 and 214 versus 217.

When you | ook at the data, you see 51 and 63,
69, 68, 68, 60. And here is the one that | was concerned
about, volunteer G conpl ained that when they injected the
sanpl e, although they checked the patency with the
saline, when they went to inject the sanple, there was
burni ng, and she thought there was a bl eb--she's a
nurse--and she thought they infiltrated.

As a result--and when we | ooked at the results,
26 and 27, with the normal essentially survival, | agreed
that there was a possibility. And so, | show the data
with that in there and with that one backed out. Despite
that, there is also a | ower one here, 46 percent versus
37, which is also low. But this volunteer, when

gquestioned, said there was absolutely no infiltration.
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Everything was fine. She had no marks or any bl ebs or
anyt hi ng.

So it appears that--and we've been di scussing
over and over agai n--donor variability, which to nme just
reinforces the need for pooled random donor platelets
versus continued reliance on single donor. But |
digress, and this is not the forumto discuss that, thank
you very much.

[ Laught er. ]

DR. SNYDER: So anyway, these were the results,
and | was a bit concerned about this. | was concerned
enough to call Jimand ask him about this. And let ne
show you what el se--some other things, and I'Il tell you
what we tal ked about .

So chrom um on day 7 was about 50, indium was
about 55, 53. Chrom um on day 10 was al nost identical,
and the indiuns were identical to day 7 and day 10. So
if anything, | think we've shown you don't really need to

make anot her pin cushion out of soneone on day 10, |
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think. But you do need probably to go up to 7, and we
didn't | ook at | ower.

And then the survival in hours was about 220.
The survival seenmed quite good and were about 9- to
10-day survivals.

So this was the one | was concerned about. So
et me take that value out, knowing full well we're doing
that, and now we get a nean of 55.8 versus 58.8 for
the--in chromum and i ndium the same--al nost essentially
t he sanme recovery--survival, rather, 221, 214, and the
results were again 55.8, 56, 58, 59, and the recoveries
were simlar.

So when | called Jimup to ask himabout this,
he had shown ne a slide that he didn't show you, but--1"'m
sorry. He did show it, and he made--1'm sorry. He
didn't showit, he nmade a point of stressing it. That
for the apheresis platelets, he had a recovery of 74.7
and a survival of 7.5 days. But for the manual fresh, he

had a recovery of 61 with a survival of 8.09.
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So if you look at 61, that's quite close to what
we have here, and the survival here is just about, it's 9
days. So we basically duplicated what Jimhad shown with
t he manual technique, that you seemto get a | ower
recovery, but a longer survival than you do with the
apheresis product, where there was a 74 percent recovery,
but a 7.5 day survival. Wiy that is, |I'mnot sure. But
I was at | east pleased that we were in the ball park
because | was expecting this to be 80 or 90 percent, and
it wasn't.

So if you start multiplying two-thirds tinmes 58,

you get 39 or 40, which is still alittle on the | ow
side. Again, these nunbers are small. We had a donor
here that had a | ower nunber. |If you add just the three,

pi ck out the really good ones, you're up in the md 60s.
So, obviously, you can't do that. | was just doodling.
But the survival seemed to be fine that we got.

And | think for the first go-around, at |east

with the [ ower |abeling efficiency and our first shot at
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this, I think the results--1 was buoyed by the fact that
we got simlar results to what they got at the Hitchcock.
And again, the recovery with the 5 is a little higher,
but the ratios are all still the sanme, although we don't
use ratios anynore. And the survivals, 220 hours.

So, in summry, the use of en-tube radiol abeling
with indiumor chromumis feasible, even for |ow
| abeling efficiencies and with a two-inch crystal. The
t hree-inch crystal counted sonewhat differently, nmaybe
for a longer period of tinme. | don't think you'd see
much difference, quite frankly. | think these results
are--it may be sonmewhat asynptotic. You nay get another
percent or two. |'m not sure.

Then | would ask Andy or others to conment on
whet her increased efficiency would give you different
results. Probably the rate, they would stay simlar to
each other, but they may all go up.

The | abeling efficiency, is it independent of

pl atel et count and technique? It didn't |ook that way.
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We had sone, if you go back--which I will, wthout
getting confusion here. Here is a |labeling efficiency of
6 with a platelet count of 200,000, 199. Here is
sonmebody with 205 with a | abeling efficiency of 10.
Here's 253, a | abeling efficiency for chrom um of 11.
Here is one with 415,000 platelets, bless her heart, and
she had 22 percent.

So small nunbers, but it doesn't appear as if
| abeling efficiency, per se, is related just to the
count. It may be to factors related to the individual.
I'"msorry for the confusion.

The vol unteer donors with | ow normal platel et
counts nmay not prove as problematic as | thought they
were. | don't know. We need nore data for that.

There is a very high wastage associated with
chromum | was concerned that Andy had comrent ed about
toxicity from chrom um bi ol ogically affecting
gl utathione. That's sonething that he may want to

address. We did not |look at that. W were too busy
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crying over the cost of the chrom um

Sanpling for 10 days post injection we believe
was equivalent to 7 days, and | think we m ght be able to
have that agreed upon perhaps. And additional data are
needed to determ ne the percent of control value and al so
mul ti center studies. These are supposed to be done by
Pam Whitley. We're going to try to get Sherrill and
possibly Jimto do sone that is predicated on Jims
el oquent plea for sonme degree of financial renuneration,
whi ch woul d be appreci ated.

Thank you very nuch.

[ Appl ause. ]

DR. ZUCK: Thank you, Ed.

We have a few mnutes, and |I'd |ike to propose
two things. First, the next session has been opened for
public comrents. And as the noderator, | would greatly
appreciate it if people who wish to make public coments
woul d put their name and their affiliation and naybe a

statement--or not a statenent, a phrase of what they want
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to tal k about. And during the break, | can arrange them
in some kind of rational order.

| would greatly appreciate that, and it woul d
| et us predict sonewhat nore accurately how to manage the
rest of the afternoon. W do have sone time, and we're a
little ahead of schedule. So for sonme reason, there was
no di scussion of these three papers allowed for. 1'd
like to open it for questions and di scussion now. Yes?

MR. DUMONT: |'ve got a question for Ed. Maybe
| mssed it, but when you did your cal culations, did you
do adjustnents for elution and adjustnent for cell-bound
fraction and baseline?

DR. SNYDER: Yes. Yes, we did. And putting it

into the COST program we--that's all put in.

DR. ZUCK: Yes, Jin?

DR. AUBUCHON: This morning, Stein, you
mentioned that it nmay be nore reasonable for us to | ook
at nmean residual lifespan rather than nunerical expected

i fespan. That inplies determ ning the area underneath
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the survival curve, and the points between 7 and 9 days
woul d add sone to that area underneath the curve.

OQbvi ously, to both the control and the test equivalently
you woul d use the sanme nunmber of points.

But do you see any concerns about only taking
sanples to 7 days for the survival curve if we turn our
attention to nean residual lifespan?

DR. HOLME: What one of the advantages of using
the nmean residual lifespan is that it could be used as a
conbi ned nmeasurenent of the survival as well as the
percent recovery and in particular when you conpare it to
the fresh platelet fromthe sane donor. Because as |
said, what it neans, nmean residual |ifespan nmeans the
average |ifespan of the platelets that were infused.

So knowi ng the nmean residual |ifespan of freshly
coll ected platelets and the mean residual |ifespan of the
stored or the test product, then we can see, okay, if
fresh platelets has a nmean residual |ifespan of 5.5 days

and the stored has a nean residual |ifespan of 3.5 days,
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then I know that a conmbi ned percent recovery and survival
have decreased in terns of 2 days.

It's nore that you're getting a conbination of
both the recovery neasurenent as well as the survival
measurenment. You will know in the recovery neasurenment
how many nonvi abl e platelets were infused, and by doing
t he survival neasurenment, you get an estimation of how
long do the remaining platelets circulate. But the
advantage, like | said, with the residual |ifespan, you
can get that conbination of both those two neasurenents.

By itself, if you're |ooking at the residual
i fespan, just |ooking at the--as survival paraneters,
then as is shown conpared in 5 days versus 7 days, by
itself as a survival paraneter, it doesn't seemto get
nore i nformati on about the survival than using the

nunmerical expected lifespan or the T 1/2.

On the other hand, 1'd like to comment on the
i ssue about red cell labeling. At |least with random
donor platelet, 1've seen that there is quite a high risk
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of getting the product contam nated with red cells. So
even if you carefully try to reduce the anount of red
cells by soft centrifugation before you started | abeling,
at | east been ny experience when | was working in
Norfol k, that it was quite difficult to get rid of al
the red cells.

And it was clear that you could see the activity
of the red cells by prolonging the sanpling size,
sanpling tine beyond 7 days going up to 9 days, 8--1
mean, 8 days, 9 days, and so forth because it was
characteri zed, as Andrew Heaton was show ng, that the
survival didn't decrease during prolonged tinme of
injection after the infusion. |If you took sanpling up to
7 days, 8 days, 9 days, and 10 days, and so forth, the
activity didn't go down.

So whatever we would choose to use, | think it's
i nportant, especially if you are at risk of seeing that
there is contam nation of red cells in the project to

have | abel ed, that you need to follow it |onger than 7
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days to nmake sure that there is not radioactivity
associated with the red cells.

It was a long answer, Jim Didit--any nore
gquestions?

DR. HEATON: Yes. |'ve got a few comments. |
think first I'd like to coment on Sherrill's observation
about the indiumplatelets and the recovery and survival.

You know, one issue, Sherrill, | noticed in your
i ndi uns that you got slightly higher inmedi ate post
transfusion recovery. | take it you didn't correct for
elution in those. Because ny guess is that with a higher
i mmedi ate i ndiumrecovery and a shorter survival, you've
probably got elution going on of the indiumplatelets,
whi ch have been | abeled in a bag.

And one of the reasons you get higher elution is
in the bag it's very hard to get all the plasma out, and
you get plasma sticking to the walls of the bag. So the
tendency usually with bag-I|abeled indiumplatelets is you

get nmore elution, which would give you a higher recovery,
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and it would give you shorter survival if you didn't
correct for it.

So ny question for you is did you correct for
indiumelution in those studies?

DR. SLI CHTER: No.

DR. HEATON: Ckay, and that's--so ny guess woul d
be that you had a little bit of plasm carryover, just
enough to give you the elution?

DR. SLICHTER: Yes. W tend to get--when we do
| abeling, we tend to get exactly what you' ve said.

Hi gher indiumrecovery, shorter survivals than we get
with chrom um

But | think it still doesn't explain, Andy, the
fact that with the fresh, we don't get elution of the
| abel with indium | nean, we get the same survival with
chrom um and i ndiumfor fresh platelets, and we only
start to see really the disparity, if you will, between
the survival with chrom umand indiumif we have stored

pl at el et s.
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So sonehow, you know, we're doing exactly the
same thing in ternms of the | abeling procedure and the
cal cul ation of the data whether we do fresh or stored,
but we're clearly getting |loss of the | abel on stored
pl atelets with the techni que of |abeling that we have
used that obviously Jim doesn't see.

DR. HEATON: And did you only see the elution
with stored platelets with acetate in it, or did you see
it with plasma stored platelets?

DR. SLICHTER: We didn't--we didn't see it with
pl asma stored platelets. Let nme see if that's right.

No, that's not--that's not right. | think we sawit with
both plasma and with plasmalyte. So we saw it with both,
Andy.

DR. HEATON: OCkay. Switching to Ed's
presentation, |'ve a couple of observations. One is the
chrom um vyou notice that you got slightly better | abel
with chromium wi th higher counts. And there's no doubt

with chromum it doesn't |abel platelets as efficiently.
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So that if you increase the counts, if you got nore
counts per nmL, you'd definitely get better chrom um
upt ake.

And | think the bigger the sanple you collected
and the nore platelets you had, you'd find that your
chrom um | abel would go up. And you saw that to a | esser
extent, and your range was 11, | think, to 23 percent.

But it was related to the platelet counts that you
col | ect ed.

On the issue of the three-inch crystal,

t hree-inch crystal makes biggest difference in that it
i nproves your count efficiency. So if you're going to
count after 10 days, you've had quite a | ot of decay
echo, and it doubles your quantum efficiency yield of
your crystal if you have a big count.

Now t he val ue of that--you can technically, wth
a smaller crystal, just count longer. But the trouble is
your background is linearly related to tinme. So, and

your efficiency of counting is underm ned by your net
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counts m nus your background. So it's very attractive to
have a bigger crystal device because you get your counts
qui cker, and therefore, you have | ess erosion of accuracy
because you don't have such high backgrounds.

But nevertheless, | don't believe it would make
an enornmous amount of difference, given the nunber of
counts | suspect you probably would have got.

And then, Jim | had a question for you rel ated
to the pheresis platelets. One of your studies, you did
day 1. You did your pheresis, and then | think the next
day or around 24 hours, you did your post transfusion
recovery. And then you conpared it with the test
pl atelets 5 days or 7 days. Wiy did you choose day 1
rat her than doing it on the day of collection?

DR. AUBUCHON: In order to maintain the
enpl oynment of ny technol ogi st.

[ Laught er . ]

DR. AUBUCHON: We al ways reinfused the fresh

apheresis platelets within 20 hours. But unless we could
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get the subject to cone in first thing in the norning,

unl ess we coul d get an apheresis collection perforned
first thing in the norning, there just wasn't enough tine
to conplete a hold period, and then |abel it and get it
back in, and get the sanples that we needed on that day
of reinfusion in the same day. It was logistically
sinmpler to collect it one day and then first thing the
next morning reinfuse it.

As Sherrill noted or Ed noted, it's inpossible
to get a platelet out the door in |less than 24 hours
nowadays, even with rapid mat testing. So that probably
represents--anything |l ess than 24 hours probably
represents the best that we can do. It may not represent

t he absol ute best that could be achieved with a platelet,

however .

DR. ZUCK: Ckay.

DR. HEATON: You know, certainly, if you do
pai red studies, you get nuch better results. |If you do

si mul t aneous and concurrent infusions and even a 24-hour
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hol d, you can see sone effects. |I1t's amazing how quick
you can see it.

The ot her observation I wanted to make on Jims
studies relates to this issue that we've seen a coupl e of
times now with pheresis platelets having slightly higher
post transfusion recoveries than whol e bl ood platel ets.

And one should think back to the nethod of
apheresis collection. The new | eukodepl eti on apheresis
coll ections involve two elenents. One is density
gradi ent centrifugation, but they all have an elutriation
element now. So they're floating the platelets out from
the white cells.

Now t hat has the effect that it does select the
slightly younger platelets because they're | arger and
slightly less dense. And so, in an elutriation
envi ronnent, you may well get differences in your
subpopul ati on.

We didn't see it with random donor, when Stein

showed you the results with the internatant platelets and
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the supernatant platelets. But with apheresis, we have
elutriation, you may be subsetting a population that is
selectively better.

DR. ZUCK: Ckay. That will bring to a close
this session. W' || take a 20-m nute break. Be back
here at 25 mnutes of 3:00 to take up the very optimstic
title "lIssue Consensus. "

For those who would |ike to have the m crophone
during the open comment period, again, please give ne
your name, your topic, and the institution you represent.
"Il be kind of floating around the hall way.

[ Recess. ]

DR. ZUCK: The public comrents issues or section
of today's program was essentially to |let manufacturers
or representatives of manufacturers present data or
concepts if they wish to. | got no--1 got no notes from
anyone that they wanted to present, nor did the staff of
t he FDA or Heart/ Lung.

So what we'll do is directly go to the panel.
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We should be done a little early. People have tight
airplanes. That should be a relief. And go directly to
the panel, and if they could conme up and take their
pl aces?

Paul Ness, director of transfusion nedicine at
Johns Hopkins, and | believe he's the editor of
Transfusi on now. Toby Sinon we've already net. Chief
medi cal officer at Tri Core Reference Laboratories,
clinical professor of pathology at University of New
Mexi co School of Medicine.

Gary Moroff is eight in nmy paragraphs. Not that
I don't know these people, except | want to get it right.
And Gary is currently director of blood devel opnment in
the blood cell therapy devel opnent, Anerican Red Cross in
t he Hol | and Laboratories. He is on the editorial board
of Transfusion, involved with transfusion nedicine for as
| ong as nmost of us can renenber

Susan Leitman is deputy director of Departnment

of Transfusion Medicine at the clinical center, NH and
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she is former nenmber of the FDA Bl ood Products Advisory
Commttee. Did | get everybody?

Didn't forget anybody? Did forget someone. Who
did |l forget? Oh, everybody knows Ri ck Davey.

[ Laught er. ]

DR. ZUCK: Ckay. |'ve had several suggestions
of howto do this. And after | introduce Ri ck Davey, who
is chief medical officer, vice president of nedical
affairs of the New York Bl ood Center, and had a | ong
history with the Red Cross and is a distinguished nenber
of our profession.

We had several suggestions of how to go about
doing this, this session. | thought that the way |1'd
first approach it is to open it up for anyone that had
guestions or issues they wanted to raise with the panel.
If none is urgent, then we have previously received from
Ji m AuBuchon an outline of questions that m ght be worthy
of addressing, and we can wal k through sone of those

guestions with the panel and see what evol ves.
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| think we probably ought to say at the outset,
I think when | first saw the agenda and | was asked to be
invol ved, | really kind of wondered whether this was a
consensus conference in some different uniformor sone
way to devel op a consensus on licensure or |icensure
approval or how the agency shoul d approach things.

As we've listened today, | don't think that's
where we are. | know--as | understand, the manufacturers
woul d |ike very much to have sone gui dance as to what
studies to do to get licensure for product, et cetera, et
cetera. And whether this is the forumto give themthat
gui dance, | don't know. It may conme out of this.

But | think that the questions to be addressed
are nore or less intellectual, although they have a
practical outcome in the results of how manufacturers
devel op and/or seek the |icense of approved products.

OCkay. Does anybody in the audi ence want to
start with a question, statenment? | thought | saw a hand

go up? No, just--there is a hand up. OQur friend from
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t he Navy.

MS. G LSTAD: Hi. Colleen Glstad. |'mhere
fromthe Navy Bl ood Program Office.

And ny question is that has the bleeding tine
been--or could there possibly be sone reconsideration of
using bleeding tines as a test for platelet efficacy as
opposed to recovery of radiol abeled platelets? Which
supposedly sonebody could take little, you know, | atex
ball s and radi ol abel them and find that they recover--you
know, you can get a good recovery.

| guess the concern would be if people want to
extend the shelf life of platelets, what guarantee is
there to trauma surgeons that these platelets will stop
bl eeding related to thronmbocytopenia or platel et
dysfuncti on?

And al t hough bl eedi ng studi es have been shown
not to be predictive, that preoperative bleeding tines
are not predictive of operative bleeding in clinical

medicine, | don't think that--1I mean, you know, if you
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| ook at studies that have been done, it's a good |ab test
for this type of indication in the controlled
envi ronnent .

DR. ZUCK: Paul ?

DR. NESS: Well, I'mnot sure that the bl eeding
time is the best test that we would want to do to nmeasure
i nteroperative henostasis because it, first of all, takes
so long. And you already quoted the topic of, you know,
that it doesn't really predict preoperative bl eeding very
well. There may be other things that are com ng al ong,
such as PFA and ot her kinds of tests that may be
nore--better able to predict whether a platelet infusion
wi Il have sone i medi ate henpostatic effect.

But | would like to support your question
because that's been the under-riding issue that |1've had
as |'ve sat through here, wondering just as well that, |
mean, we in our deliberations here, | think, are thinking
nostly of chronic thronbocytopenic patients who get

pl atel ets every couple of days until their bone marrow
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recovers. And at |east in many hospitals, 20, 30 percent
of those platelets are going to operative cases where you
really do need qui cker henostasis.

| think Andy showed us some work early on that
inmplied that the platelets that he studied using testing
that, you know, stored at 22 degrees had a delay in terns
of function. And we all know the old literature, which
inmplies that 4 degree platelets may have qui cker
henpbstatic response, and sonetimes you can even use | ust
pl atel et menmbranes to get better henpbstatic response.

So | really think it is--remains a big question
for the agency in the field as to say, you know,
adm tting that measuring recovery and survival of
platelets is inportant, but it may not be the only thing
we want to consider, and we really do need to consider
some nmechani sm of henpstatic measurenents.

DR. ZUCK: Toby?

DR. DAVEY: | would agree with what Paul says.

But | do commend the agency for trying to be kind of
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ci rcunmspect about this with their triangle of increasing
criteria where mniml, noderate, and the very nost
difficult criteria being henostatic effectiveness for

li ke platelet substitutes or major nmenbrane

nmodi fi cati ons.

We do have to, | think, |look for some m ddle
ground. And while the platinum standard may be
henpostatic effectiveness, |'m happy with a gold standard
of radi ol abeling studies, especially when we're | ooking
at essentially changi ng paraneters of things we already
do--storing platelets. So |I'm happy with radiol abeling.

DR. MOROFF: The radiol abeling studies are a
step forward. |If they're successful, then in a |lot of
cases, there should be sonme henobstatic effectiveness
study. That's what you're saying, Rick. | think that's
what - -t he i ndustry has done for the last 20, 25 years.
This is not the only criteria that is used to judge the
suitability of a product or a new product.

DR. ZUCK: Toby?
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DR. SIMON: Well, to address the bleeding tine
specifically. It was used for a while as an indicator
for approval of platelets, and there are two probl ens.

To use it in normal volunteers, one has to create sone
kind of artificial situation. It was the aspirinated
Ssituation that was used, where the donor was given
aspirin, and then the ability of the platelets to correct
that, which was questionable in terms of clinical
efficacy or a relationship to clinical situations.

And in patients when it was used, the problemis
that there are so many drugs and ot her aspects of the
patient's environnent that affect the bleeding tine that
it really was not a useful test in terns of getting at
the effectiveness of a new platelet concentrate or new
apheresis platelet.

So | think the bleeding time specifically has a
| ot of problems connected with it, which would make it
difficult to use. But | do agree that the thrust of your

guestion is very inportant, and we should keep our m nd
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open and try to |look for other ways to nmeasure henpstatic
effectiveness, which is what we're trying to achieve.
And |I'm not sure whether we have any good candi dates on
the horizon or not.

I n our | aboratory, we have stopped doing
bl eeding times conpletely and have replaced it with the
PFA as an indicator of platelet function. But whether
that's applicable in this situation, | think, remins to
be seen.

DR. ZUCK: Yes?

DR. LEITMAN: | agree with all that's been said.
You know, it's taken us 20 years to convince the surgeons
that they don't have to ask for fresh whole blood in the
OR. So | don't want to suggest that the data here
suggest that there is a significant | essening of
henmobstatic effect in platelets that are stored for | onger
than 5 days because it will start an epidem c of requests
for fresher platelets.

And it is really--there's no data that we need
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to do that.

DR. SLICHTER: Tom coul d--having probably done
nore bl eeding tinmes than anybody else in the room a
coupl e of thoughts. One is, you know, obviously, the end
poi nt of the platelet transfusion is to provide
henmostasis. | nmean, | think we all agree with that.

| am personally not aware of a situation where
if they're viable, they're not functional. So when we
did the studies, for exanple, with 4 degrees and 22
degrees, you know, we had, as was pointed out this
morni ng by Scott, the 4 degrees stored platelets gave an
i mmedi at e good recovery, but a very short survival.

And if you infuse 4 degree stored platelets, you
may have gotten sone i mmedi ate henostasis, but that
shortly di sappeared. So |I'm not as concerned as the
speaker in the audi ence about neking sure that every
product we have, we have henobstatic efficacy to docunent.

| don't disagree with the studies that have

suggested that the bleeding tinme doesn't predict post
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operative bleeding. But in every situation where we've
really | ooked at thronmbocytopenic patients and transfused
pl atel ets, we have seen a relationship between post
transfusion platelet count and correction of bl eeding
tinme.

So I think and I know for a fact that when Cerus
Baxter started to | ook at their pathogen and activated
platelets, we did a bleeding tinme platelet count study,
whi ch showed that there was simlar efficacy in terns of
correction of bleeding tine for the post transfusion
pl atel et count for the treated versus control platelets.
So that we did treated and control platelets in the sane
patient, and that study was done before the | arge phase
I1l clinical trial that |ooked at henostasis.

So | think there still is a role for doing
bl eeding ti me nmeasurenments in thronbocytopenic patients
as an initial screen for henostasis, if that's felt to be
required for that particul ar product.

DR. ZUCK: Excuse nme. Could | ask a question?
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Just take the noderator's privilege. How many peopl e who
work in blood centers, hospitals, whatever, routinely
notate before they release a unit of platelet whether or
not it swirls?

[ No response. ]

DR. ZUCK: | find that fascinating. Pardon? I
find that fascinating.

As one reviews--as one reviews sone of the
literature, which | did preparing for this, one is struck
by the presence of swirls as an indicator by sonme
investigators. |I'mnot saying this is the solution to
everybody's problem | just was curious because
Bertolini's paper stuck out so rmuch.

And that those that had a positive swirl were
henmobstatic and had a good CCI, and those that did not did
not. And the difference is extraordinary--22 percent to
1.6 percent of functioning with swirl, nonfunctioning
without. And so, | think it's fascinating that--now

we're not nmaybe even using sonme of the tools we have, and
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bl eeding tinmes is so very, very difficult.

Having injected ny own stuff in there. Sorry
about that. But | thought it was of great interest. Do
we have any ot her questions or issues? Yes, Jaro?

DR. VOSTAL: Just one nore question to follow up
on the useful ness of radiol abeling studies. W have a
pretty good confort |evel using that to assess 5-day and
7-day platelets. But when we start pushing storage tine
out to 14 days or beyond that, 28 days or such, you know,
| wonder is there any time where we're going to
di sassoci ate henostasis fromviability?

VWhere you could have a circulating platelet, but
you wouldn't know if it's actually functional. And is
t here--maybe you coul d give us sonme gui dance about when
we should start to worry about that.

DR. ZUCK: Anybody want to tackle it? Wy not?

DR. MOROFF: | don't think there's any data
really, Jaro, to address your point. And so, | think

there needs to be sone studies to | ook at henobstatic
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effectiveness with | onger storage tines. | think it's

sinple as that in sonme fashion.

DR. DAVEY: Yes, | would agree, Jaro. | nean,
if we're tal king about 28-day platelets, | think that
probably fits in the top of your pyramd. | would think

it's that radical enough of a change. But where you draw
the line, | think, is problematic.

DR. ZUCK: Yes?

DR. FI TZPATRICK: Mke Fitzpatrick from
Anmerica's Blood Centers. |'ve got two questions.

One, given the confort that everyone has with
i sotopic labeling, back in the late '70s, md ‘80s, there
was a nove to nove away fromisotopic |abeling to
fl uorochrones, cytochromes, things that could be used
with slow cytonetry instead of isotopes. And there is no
mention of that. So | just wondered if the group has
given up on that because of the confort |level with
i sotopes? That's question nunber one.

And t hen question nunber two is the early
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literature also indicated that the renmoval of platelets
in the first hour is not necessarily linear and that tine
i ncrenental measurements within the first hour woul d show
t hat extrapol ating back to time O froma count taken at
time 1 hour is not necessarily linear also, and if there
is a need to address that?

DR. ZUCK: Jinf

DR. AUBUCHON: | don't have any experience using
noni sotopic | abeling methods with either red cells or
platelets. | know sone | abs have | ooked at it for red
cells. | think you're correct that there is not a great
deal of fear of using radioi sotopic nethods anpngst the
researchers, nor apparently at |east anpbngst the subjects
in my area. W have no great difficulty recruiting
i ndividuals to participate.

The amount of radiation exposure is really quite
mnimal to the point that the Radiation Safety Committee,
when they have to review our protocols, has trouble

breaki ng a sweat worrying about infusing 10 m crocuries,
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when ot her people are proposing infusing 5 mllicuries
for sonme other study.

The--1"m bl ocki ng on the second issue.

DR. ZUCK: |I'm sorry?

DR. AUBUCHON: What was the second?

DR. FI TZPATRICK: The |inear aspect?

DR. AUBUCHON: Oh, linear aspect. Certainly
with--thank you. Certainly with red cell studies, we
have a | ot of experience conparing single | abel recovery
versus double | abel recovery as we call it. Single |abe
recovery, where we back extrapolate fromthe points in
the first half hour back to time zero, versus a double
| abel recovery, where the tine zero point is set based on
t he bl ood vol une determ ned by a technician |abeling of
aut ol ogous fresh red cells.

And usually those two give al nost exactly the
sanme nunbers. COccasionally, the recovery is slightly
different, and inexplicably, sonmetines the single |abel

is a percentage point or two below the double | abel,
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which is the opposite way fromthe theory. But they're
really just about the sane.

Wth platelet studies, however, it's a crap
shoot as to what the curve is going to look like in the
first hour. More often than not, there appears to be
some sequestration for an hour or two, and there is an
appearance of platelets, continued increasing appearance
of platelets in circulation up until the 1-hour, 2-hour,
3- hour point.

So back extrapolation fromthe first few points
on the platelet survival curve just won't work. | would
think that the two options are either picking the highest
poi nt on the curve or back extrapol ati ng usi ng what ever
mat hemat i cal nodel was selected fromthe COST program

DR. ZUCK: Yes?

DR. SIMON: | wanted to use that question as
ki nd of a segue and al so sone of the other comments made
about our satisfaction with radi ol abel ed pl atel ets over

the years perhaps as a segue into where we're going. And
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I think my understanding is that the FDA is concerned
enough about the standards not only to have this
conference, but possibly to be holding up approvals or
hol di ng up people starting protocols until we see where
we want to go.

And given the fact that our protocols have
perfornmed reasonably well over the years, not to say that
there shouldn't be a nove towards an inprovenent, if the
changes are not so radical, as you were suggesting to go
to 28 days or 14 days, but are within closer to the realm
of what's already been approved, | would hope that
studies could go on in the way that they've been
conducted in the past while we were perhaps working out a
new pr ot ocol

Because | was trying to think during the
conference if there had been an instance that | knew of
where a product had been approved based on radi ol abel ed
pl atel et studies and had found in practice not to

perform And | really couldn't think of one. The only
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case | knew was a product, a bag that didn't hold pH
well. But it had nothing to do with the radiol abel ed
st udi es.

So it seens to nme that the kinds of studies
we' ve been doing, with the inperfections that we've
not ed, have served us fairly well, and |I would hope that
all progress toward new approvals wouldn't be stopped
until we took this further step towards an inmproved
pr ot ocol .

DR. HEATON: |'ve got a couple of comments that
I'd like to make. First, on the issue of the inmmedi ate
post transfusion recovery of stored platelets. W did a
series of imaging studies as well as sone post
transfusion recovery studies. And in fact, if you | ook
at Stein's slides 18 through 21, you'll see that not
uncomonly i nmedi ately follow ng transfusion, the
pl atel ets di sappear for a while, and there's a gradual
rise in the first few hours follow ng transfusion as

these platelets return to the circul ation.
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If you i mage those platelets and draw out
sel ective areas of uptake, you can actually see the
pl atel ets wash into the spleen and then gradually conme
out of the spleen. So you can plot the recovery of
platelets in the circulation. So you do have to think
quite carefully which is your first point. And if you're
not very careful, you'll drag your recoveries down if you
over bi as your decay plot to the first few hours follow ng
i nfusion.

So if we're going to go for a standardized
protocol, | do believe an appropriate issue for follow up
study would be to | ook at the validity of those early
dat a points.

And t hen second issue that Toby just tal ked to,
I think radi oi sotope studies are really very inportant,

i ndeed. The rest of the world has al nbst conpletely
switched to buffy coat platelets. As far as | know,
Europe switched to buffy coat platelets before the single

first isotope study was perfornmed. Keegan and | did
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studies in 1987, | think, and we were one of only two
studi es that were done on a brand-new product, which was
al ready being used to service 60 percent of the Dutch
mar ket at that tine.

Now | just don't think we should allow new
products to be introduced w thout definitive proof of
efficacy. And the isotope efficacy has proven to be very
robust in practice. W' ve not heard of toxicity or
radi otoxicity, and it's proven to give us remarkably
viable results that relate very well clinically.

So |'ma very strong supporter of having a
defi ned standard and having a defined nethod.

DR. ZUCK: Ji m AuBuchon prepared some questions
that he thought it might be interesting to hear the
panel's opinion on. So with Jims perm ssion, |'m going
to read sonme of those and see if they pronpt the panel's
t houghts on i ssues.

Not his first and necessarily his nost inportant

i ssue, but one that's fairly discrete. Should the fresh
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pl atel ets of an aliquot of a unit taken fromit shortly
after collection, or should they be collected separately
in doing conparative studies, storage studies?

This is the second question on page 2. You al
have these, don't you? Anybody want to tackle that?

DR. DAVEY: Sure. 1'll give it a first crack.
I think this is maybe one of the easier ones for us to
t ackl e.

DR. ZUCK: That's why | picked it.

DR. DAVEY: Everything |I've heard fromthe
experts that have presented today seemto indicate that,
nunmber one, having the subjects be their own control is
critical. You really need to elimnate intersubject
variabilities. That's key. And Scott's proposal also
manages the very key problem which he brought to our
attention, of drift toward mediocrity.

So |l think it's, in nmy view, a pretty clear
recomendati on that we should not use an absol ute

st andard but, indeed, should use results of fresh
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pl atelets fromthe same subject. | think we should be
pretty clear on that one, personally.

DR. MOROFF: | agree with the concept of using a
sanple, a fresh platelet sanple for a paired study, as
we' ve been tal king about today. | think that sanple
shoul d be separately drawn. It should not be fromthe
stored unit. It should be drawn at the tinme that--and
we'll get into this later--but at the tinme of infusion of
the stored sanple. But it should be a separate sanpl e,
prepared |i ke Ed Snyder was talking about.

DR. SLICHTER: Can |--

DR. ZUCK: Sure.

DR. SLICHTER: --comrent? | nmean, one of the
nore--1 mean, | think all of us probably agree with what
the FDA in concept is trying to do. They're trying to
prevent this downward creep in the quality of the product
by conmparing 3-day to 5-day, then 5 days to 7 days, and 7
days--so we all agree with that.

The thing that | found disturbing today in the
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data presentations was the fact that when--and the FDA
has suggested, and | think not unreasonably so, that
maybe the fresh should not be the fresh collected by the
process that you're trying to evaluate. In other words,
you have new apheresis machi ne, da-da, da-da, da-da. But
then we have two different investigators, Jim AuBuchon
and Ed Snyder, who have basically told us that if they
coll ect an aliquot of whole blood, that the recovery,
instead of being in the 70 percent range, which is where
both Jimand | are getting our fresh recovery data from
an apheresis machine, it's in the 60 percent range. And
i nstead of having 7.5 day fresh survivals, which Jimand
| are basically getting with apheresis platelets, they're
getting 9 and 10 day.

So now we're tal king about a conparison of a
fresh product which doesn't give us the sane answer. So
if we start then thinking about a conpari son between the
fresh and the stored, we don't--for whatever reason, we

don't have the same product. And in thinking back about
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the old studies that we used to do when we were doing
normal volunteers or even patient studies, the data that

| showed you on that first slide, we got recoveries of
about 60, in the 60 percent range, when we radiol abeled a
unit of whole blood, PRP, which is what we did, and
survivals that were 9, 9.5 days.

So I think we've got, to ny mnd, a real problem
trying to establish a relative fresh-to-stored contro
when we get different answers for the fresh conpared to
what we get with the fresh collected by a different
technique. And we discussed a little bit at the break
why that was occurring to us. And | don't know that any
of us understand that. But that makes for me a problem
and makes me wonder whet her, you know, the issue about
whet her we shoul d establish some absolute criteria that
t he product should have to nmeet rather--1 nean, | think
clearly the data that I showed and that others have shown
is that there is a difference between normal vol unteers.

| think Larry has clearly shown us that if we
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establish some kind of an absolute standard, the Nis
going to have to be bigger and substantially bigger than
if we use each normal volunteer as his own control. But
all of his data has been predicated on 5 to 7, or 1 to 7,
or 1 to whatever, where the 1 and where the fresh and the
stored were, in fact, collected by the same procedure or
t he same process.

And so, if we're now tal king about using a

di fferent procedure for collecting the fresh conpared to

the stored, and if the data doesn't--isn't the sane, how
do we deal with that, | guess, is the issue?
DR. SIMON: Let ne ask, Sherrill, so are you

speaki ng agai nst--are you speaki ng nore or |ess for what
I would call sonme nodification of the status quo, where
we conpare to a set standard and expect the FDA to

eval uate based on that? O are you trying to seek a--or
you want to try to use the individual as his or her own
control ?

DR. SLICHTER: Well, I'm-what |I'mdisturbed by,
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Toby, is that | did not anticipate that both Jim and Ed
woul d get for the "fresh control"™ that we may be
interested in using a substantially different answer for
the fresh control made from an aliquot of platelets, that
that would be a substantially different answer than what
we get with fresh apheresis platelets.

DR. SIMON:. O with the ones you did in the
past, which were froma whole blood unit.

DR. SLICHTER: Well, and the whole bl ood unit
data that we got, Toby, |ooks very simlar to the aliquot
data that Jimand Ed have been--have just presented.

MR. : | have a coment on that.
Nobody will like it, but it's one--we've heard two
di fferent ways of doing these things. One is to, you
know, take fresh platelets on the day of infusion. But
there is a lot of charmin infusing the test and the
control on the same day because then you've got the
doubl e | abel and mat ched pair.

You could, let's say you're studying 7-day

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

pl atel ets. And you draw your platelets, and you do a
fresh aliquot out of those platelets the way | think Dr.
AuBuchon descri bed. And then 7 days |ater, you do your
7-day platelets. But at that tinme, you also do anot her
fresh platelet. So you've got one single |abel up front
on the product that you're really testing. Then you' ve
got fresh platelets, which can be | abeled with a
different isotope on day 7, when you're studying your
7-day pl atel ets.

Then if your two controls show a difference
because you don't have the same product, you would see
it. In other words, that would confirmthat you're
testing your controls are the sane, and therefore, that
you woul d have a better confort |evel that the--your
tests on two different days were the same or that your
fresh platelets drawn that day were the sane as the
product that you're actually testing because you tested
those fresh platelets earlier.

DR. SLICHTER: If the product is an apheresis
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product that you've collected on day 1, | can tell you
ri ght now that the fresh platelets that you collect 7
days later are not--are going to be a different
popul ati on of platelets because of the fact that you' ve
now got thronbopoietin stinulation of a new popul ati on of
pl atel ets. W' ve already done that study.

DR. ZUCK: Larry?

MR. DUMONT: If | could address the point about
why prepare a standard from whol e bl ood to prepared
pl atel et? Because | m ght have been the one to suggest
doi ng that.

Well, to prepare the standard, the control
pl atel et froma veni puncture and prepare the platelets
i ke Ed has done.

DR. SLICHTER: Yes. Right.

MR. DUMONT: OCkay. | think I'mthe one that
suggested doing that. The reason | suggested it was
because | was concerned about technol ogy variation over

time. And that if we were always conparing, let's say, a
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Trima day O platelet to a Trima day 7 platelet, and then
we' ve got, you know, Am cus version 43 conpared fresh and
Am cus version 43 day 7, that there are changes in that
base technol ogy over tine. |In fact, we've already seen
t hat .

You just showed ne sone data about an hour ago,
where there was another ol der technol ogy that gave nuch
| ower platelet counts or platelet recoveries fresh than
we're seeing now with our current technol ogy.

So nmy concern was that if we have base
t echnol ogy varying, that then we have a continual varying
standard and that it would be better to have a nethod to
prepare a uni form standard that could survive all of our
careers, if they're still doing this, for people to
conpare agai nst no matter what the technol ogy does. So
that was the basis, | think, of the proposal.

DR. ZUCK: Yes?

DR. NESS: | would agree with Larry, but | think

that the problemthat we're seeing today is that, you
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know, Jimdid some and Ed did sonme. But the nunbers,
they admtted, were very small. So we don't really know
how r eproduci bl e that technique is or how best to do a
pl atel et standard from an aliquot of freshly drawn whol e
bl ood from a donor.

That seens to be a good goal to work towards,
but I don't think we're there yet because we don't know
how best to do it and whether it will not have the

variability that we saw today based on small nunbers.

DR. ZUCK: Gary?

DR. MOROFF: | think the key, the way |I see it
is--1 think I"'mseeing it the way you're seeing it,
Larry. There should be a uniform standard for al
pl atel et products to be conpared to and factor out
technology. And the way to do that is by using a whole
bl ood sample for the fresh sanple.

DR. ZUCK: Yes?

DR. LEI TMAN: What Larry just described, Am cus

version 43 and Trima version 10, is an upward creep. So
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if you keep conparing day 1 of the new technol ogy to day
5 or day 7 or new storage solution, you would be
conparing it to a base that's better than it was 2, 3, 4,
5 years ago. So | don't have a problemw th that.

| canme into this neeting thinking that the study
Jim published two years ago in Transfusion, where the
control was the sanple drawn--a sanple taken fromthe
sanme unit that was then held | onger for the test case,
woul d be the optiml control because it conpletely
controls for the process of collection. And so, the
vari able, the test case woul d happen | ater.

It struck me, as we tal ked about this, as nuch
nore i nconvenient for the donor because if you infuse
bot h products on the test date, that's, you know, hour 1
and hour 3, and day 1, they're all the sane day. And I
asked Jim privately whether it was conveni ence for the
donor that made hi m change m dway through his | ast study,
and he said no.

It was exactly what we're tal king about now,
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establishing the gold standard net hod of determ ning what
t he--what that standard is for recovery and survival.

And that for all time, you know, it's the en-tube nethod
froma small aliquot, and that will resist and stay the
same across different |abs and different techniques. |
have to say that I'mfeeling very equivocal. | can see

t he benefits of both.

What | absolutely feel is you can't set a
nunmber. FDA should not be setting a nunmber and not
asking investigators to establish their own control per
study. Because, nunber one, it validates the | aboratory.
This is very conplex. The analysis and the performance
and the tubes, it's conplex processing. And one wants to
denonstrate that what one is doing in one's |aboratory is
the same as what's been published as the nethod that
yields these results. So | think one has to have a
control per study. It can't be like we have for red
cells, a 75 percent recovery.

But past that, maybe it depends sonmewhat on the
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test question you're asking. Is it a length of storage
question, or is it a different instrument question? |'m
not sure.

DR. ZUCK: It--1"msorry. Toby?

DR. SIMON: | guess the question that Sherril
is--or what Sherrill is saying is that this nmay be good,
but the gold standard that's been proposed appears to
give us results that are at variance with what we'd
anti ci pate.

DR. SLICHTER: That's exactly right.

DR. SIMON: Yes. So it makes one pause before
accepting this particular gold standard, though the
concept seens appropriate.

DR. SLICHTER: Well, what my data has shown is
basically that over tinme the recovery stays pretty
constant. \What does start to decrease is the survival.
So if you have a gold standard in which the recovery is
| ess than what you can achieve with fresh apheresis

pl atel ets, then it becones very easy because the
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conparison is with a 60 percent recovery for the gold
standard and a 75 percent recovery for the stored, or at
| east fresh for the apheresis.

And then the survival, however, is now 9.5 days
or 9 days instead of 7.5, which is what we get for the
apheresis. So that, you know, if you' re expecting a
conmpari son, then the gold standard has a | onger survival,
which is going to make a license of a stored product then
nmore problematic with that as the standard. And
conversely, the recovery is going to be an easier
standard to neet. But at |east based on ny data, we
don't need an easier standard for the recovery. W nay
need an easier standard for the survival.

DR. ZUCK: So you would say, Sherrill, that you
woul dn't agree with Murphy's proposed--that he just
publ i shed in Transfusion, proposed al gorithn?

DR. SLICHTER: No. | haven't said that. [|'m
just--1"msurprised that--1 nean, | think we all felt or

at least | thought that the aliquot for the radi ol abel ed
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woul d not give the data that we've heard today. And the
fact that it has given the data that we've heard today
makes ne then concerned about using that as the gold
standard because it is |lower recovery and |onger survival
t han what we get with a fresh aliquot fromeither a COBE
or a Haenonetics machi ne.

DR. SNYDER: But that presupposes that the
device you're evaluating works well, and you were | ooking
at devices that have been |icensed. What if you got a
machi ne, as | think Jimnentioned early on this norning,
that chews the platelets into smthereens? Well, you
won't get decreased survival and prol onged recovery.

| get the sense of baby and bath water here.
think it would be a good idea, what we need to get coni ng
out of this neeting is sone evidence of where we can go
forward with this. W have like six or seven conpani es,
or five or six, that want to nove forward wi th studies,
and we're sitting here sort of dabbling about, you know,

which is the best way to do this? AmI| getting a little
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met aphysi cal ?

VWhat | would to see--first of all, Jinmls data
and ny data certainly in aggregate were not necessarily
done exactly the sanme way. | didn't discuss ny
techniques with Jim | used a two-inch crystal. Stein
Holme just told ne | shouldn't be using 1-, 2-, and
3-hour counts. | should be using 3-hour counts.

What | would think to put on the table m ght be
to get a working group set up anong the people who've
presented today to cone up with a conmon protocol for
doing fresh studies all done the sanme way, have the three
or so | abs do--or four labs do a small nunber, so we can
get at least a sanple fromall four different
| aborat ories, hopefully all giving the sane results.

Then if, Sherrill, the results show that we get
the same 55 percent recovery and 10-day survival from al
four | abs using the sane technique, then, you know, naybe
we could have a problem But the thing is that's going

to take sonme tinme, and everyone here is waiting for us to
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cone up with some answers. Jaro was going to give us a
talk. Slides are out there, and there's sonme m ssing
nunbers in one of this slides, which is what we're
wai ting for.

So I would hope that we would at | east agree
that we could get a small group of people putting
t oget her one common protocol that we coul d get going,
wi th maybe under the BEST aegis or sonething to nove
quickly with it.

DR. ZUCK: Well, would it have to be two
protocols? That's the question, isn't it?

DR. SNYDER: Well, |I'm assum ng that--1 would
rat her use fresh.

DR. ZUCK: Do you sense in this roomthere's a
conpl ete consensus on the best way to do it?

DR. SNYDER: From ny perspective, | would rather
see fresh done either on the day of collection or the day
of infusion. That |I'msort of open about. But I

definitely think that the person should be their own
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control, and it should be fresh, drawn as gently as
possi bl e and prepared however you do that.

| don't think it should be sanpled fromthe main
container. For me, my perspective.

DR. ZUCK: Yes?

DR. MOROFF: | agree with what Ed is saying
about a standardi zed protocol. | think there was one
that was drafted in 1986, or published in '86, and I
think it's 20 years later, and | think that's definitely
what's needed to forma work group.

| know there are sone i mredi ate questions. But
I think a standardi zed protocol will not only help the
conpanies, but it will help investigators and new
investigators. So | think that should definitely be an
out put of this nmeeting, a group to put together a
st andar di zed protocol.

DR. ZUCK: Toby?

DR. SI MON: Your question about two protocols

kind of intrigued ne. And froma regulatory point of
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view, | guess you' re usually wanting conparison to a
predi cate device that's approved or sonmething that's
approved.

So if you had a device that was already approved
and you wanted to extend by 2 days, then a fresh sanple
fromthat device would be appropriate. But if you had a
totally new device, then you would need a new standard.
So I don't know if--1 guess that's not appealing to the
ot her nmenbers.

[ Laught er . ]

DR. ZUCK: But a 7-day platelet isn't a new
device. There was a 7-day platelet in the md *80s. It
got derailed not for reasons of efficacy, not for reasons
of safety of the platelets, but for reasons of bacteri al
contam nation. The reports kept rolling into the agency
and, trust me, they did.

| saw a couple of hands up. JinP

DR. AUBUCHON: | understand the desire to nove

forward with sonme type of guidance, and | understand from
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Jaro that the agency is anxious to put out a new platel et
gui dance, which would include definition of how one would
perform radi ol abel ed studi es and anal yze those dat a.

However, we've probably raised nore questions
than we've answered today. And even with a nunber of
| abs | ooking at these issues, we're probably | ooking at
several years' worth of work before we come up with a
final conclusion. | don't know if there is sone interim
that would be scientifically acceptable and regulatorily
approvable until we get to that point. | don't think
we're tal king about--1 would love it, but | don't think
we' re tal king about seeing the licensure of 21-day
platelets in the next year.

We're probably tal king about primarily going
from5 days to 7 days, and the agency has al ready seen a
coupl e applications in that regard and has accepted sone
anmount of delta between 5- and 7-day platelets.

Per haps the agency could quietly or without

official notice performsome "back of the envel ope”
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cal cul ati ons as to what Murphy's | aw woul d expect to
yield in ternms of an absolute recovery and absol ute
survival and use that as their criterion for the tine
being, even if it's expressed as a difference between 5-
and 7-day platelets. |It's going to take thema while to
answer these questions.

DR. ZUCK: | woul d suspect the agency could
handl e that. | mean, we don't think about it nuch, but
there are many different anticoagulants for red cells,

and by no neans does the survival data on all of them

| ook exactly alike. They just aren't. There's a
variance. So | think the agency can handle that. |'m
sorry.

DR. DAVEY: Jim |'mjust surprised that your
suggestion it's going to take so long to answer at | east
t he one question that | see on the table, and that is
defining what is a fresh platelet for a standard. What
is the one standard that we can use for fresh platelets

to neasure all other new i nstrunents, extension of
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storage, et cetera, et cetera?

Now to Ed's point, if you and Ed and Stein and
whoever can pull together, with your conmbi ned experti se,
in one protocol and do sonme studies fairly quickly, |
woul d think we could arrive at an answer shorter than
years.

DR. AUBUCHON: Maybe we could take the "S" off
of that. Make it a year.

DR. NESS: Sounds |ike an unfunded mandate.

DR. AUBUCHON: O at |east an unfunded study,
unf ortunately.

DR. ZUCK: Scott?

DR. MURPHY: | was going to ask Jim well, which
study would you do first? | nean, | think that the
finding of the gold standard is now ki nd of hopel essly
conplicated by the fact that pheresis is giving higher
recoveri es than bagged pheresis platelets do.

And | think the--if you picked one, the 66

percent and the 50 percent are totally arbitrary. And if
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we think that centrifuged platelets in tubes is rather
li ke what we used to get with random donor platelets, we
woul d have to deci de whether we needed to up--raise the
nunmbers of 66 percent and 50 percent sonewhat higher
because the control we're conparing it to now we realize
is probably |l ess than we get with pheresis platelets.

But if you use the pheresis platelets
t hensel ves, they put the stored product at a di sadvant age
because it has to do a | ot better than supposing you had

an i nprovenent for random donor platelets and conpare

themto the control. They're at a great advantage versus
pheresis platelets. So | still think that standardi zing
the control is very inmportant, but I'mnot quite sure |

know how to do a study at $2,000 a pop.

DR. ZUCK: Jinf

DR. AUBUCHON: If | had nmy druthers and tinme and
resources, the first study I would like to do is simlar
to what the gentleman proposed a few m nutes ago--to

answer the question about when we should be drawi ng the
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fresh standard. |If we could enroll subjects in a study
where they would get four different reinfusions to begin
with on the day of collection, we would perform an
apheresis collection on day 0 and give them an aliquot of
that unit back on day O.

At the sanme tinme that we collected a manual
fresh collection, 50 nLs, and reinfused that with
chrom um indium double | abeling, we would then have a
conpari son of fresh versus apheresis--1"msorry. WManual
fresh versus apheresis fresh.

We woul d have to |l et those radi oi sotopes
di sappear. Have the individual conme back another tine,
col |l ect an apheresis conponent fromthem Reinfuse that
on day 5, day 7, pick a nunmber. And on that sanme day,
draw a nmanual fresh and conpare it. And then we m ght be
able to begin to see just how inportant the issues are
about thronbopoietin pushing nore young pl atel ets out of
the marrow and whet her the manual technique is somehow

different than the apheresis technique for fresh
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pl at el et s.

Unfortunately, those four reinfusions, at |east
at our institution, unless we were very careful about how
much we reinfused, would push someone over the limt in
ternms of what the Radiation Safety Commttee would all ow
themto receive in a year. So it's problematic, and
that's even before we tally up how much all these
radi oi sotopes are going to cost.

DR. MJURPHY: | think that's--if you say you're
going to accept a control and you're worried about
collecting a pheresis product on day 0 and then a fresh
product on day 7, | think there we're working with a
definite absence of adequate data. And that study of
just the control on day 0, nmke apheresis collection and
see what the results are on day 7 for the control, |
t hi nk those studies should be done.

| don't know how to solve the problemw th the
study about the higher recoveries we're getting with

pheresis as opposed to tubes. | nean, that's--and |I'm
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very--I"ma little invested in this idea, but | really am
concerned about going back to conparing to day 5. |
think that's not | ooking forward.

DR. ZUCK: Yes?

MR. | tend to agree with Gary.
think it's perfectly acceptable to make a rel ative
determ nati on based to whole blood drive platelets. And
the reason for that is, nore than anything else, | would
termthose regular old platelets, those were not produced
by any apheresis technology. And if those are acceptable
as a transfusion product, anything better than that
shoul d be accept abl e.

DR. VOSTAL: | think I would agree with that
because | don't think we have a problemw th having a
standard, that nost of the devices are better than the
standard. And | kind of liked the fresh platelets
approach because it's independent of any type of device,
and it al so standardi zes the donor when he conmes in the

door, whether, you know, we can accept them as a subject
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for the study or not. So, you know, that sounds
reasonable to nme, using fresh platelets.

Now whet her there's a question if there is a
t hronmbopoi etin effect. | was wondering whether you could
do the fresh platelet study up front, you know, before
you col |l ect the apheresis product? Wuld that get
around, you know, having the |ater effects?

DR. MURPHY: Oh, | would think if you agree with
using fresh platelets as the control and you accepted the
tube techni que that we've seen today, as |'ve just said,
you could test the fresh platelets on day 0 and day 8 and
just do a pheresis after you' ve done the fresh study and
to see whether that inpacts on day 8 or not.

| mean, | think we're assunm ng that that night
happen, but | don't think we've got a ot of data to show
that it really is a significant problem And I think if
you don't infuse the fresh at the sanme tinme that you
infuse the test, | think you | ose a |ot of advantages.

The donor is absolutely the sanme. Mich easier study to
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do technically.

But | guess what the group has to think about is
supposing we called it a silver standard?

[ Laughter.]

DR. MURPHY: But it is a standard.

DR. ZUCK: Can we go back to Ed Snyder's
suggestion, if we're going to try to wing a work product
out of this workshop? If, Ed, it were to cone by that
you put an expert group together to try to struggle with
this--we're clearly not going to get a consensus
t oday--who should sponsor that? Should this be a
Heart/Lung endeavor? Should this be an FDA endeavor?
How woul d you consider structuring it?

DR. SNYDER: Well, | think to get it from NHLB
is not going to happen. FDA is not going to happen. So
it's either a bake sale and a car wash, or we turn to
i ndustry. And | hate to say that, but | don't know any
ot her source of dollars, or we don't have the disposal in

universities to cone up with these kinds of dollars.
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Someone can convince the Gates Foundation that
this would be worthwhile funding, that woul d be anot her
source. But realistically, it's the conpanies that one
would turn to. | just put that on the table because
that's what we do. And it should--that would be one
possi bility.

| think the group should be put together. |
think Jimshould probably be the lead, and | think there
shoul d be four | abs--

[ Laught er . ]

DR. SNYDER: No, we'd support it. No, | just
meant because he's sort of--he's taller and has a
t hree-piece suit, and he | ooks--

DR. ZUCK: Anybody in the group want to comment?

DR. SIMON: Well, | was trying to renmenber 1986,
was that industry supported? Although | guess we didn't
do as nmuch extensive work.

DR. MOROFF: We didn't do any studies.

Basical ly, we--
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DR. SIMON: Right. It was just travel.

DR. MOROFF: It was that docunment, Toby, as |
remenber it.

DR. SIMON: So it was a consensus docunent that
canme- -

DR. MOROFF: It was a docunent, and there was
three of us, Ed, you and I, and then headed up by Ed.
And then it was reviewed, and we incorporated sone of the
comments, the way | renmenber it. But there were no
studies. But | agree with what Ed is saying about there
shoul d be sone studi es perforned.

VWhat about this being under the FDA auspices,
but with nmoney conming fromthe industry? 1Is that
sonet hing, Jaro, that you would think is viable? Money
is going to be inportant, there is no doubt about that,
to do this study. That's what you're referring to, Ed,
ri ght, when you say industry?

DR. SNYDER: Yes. Well, even if it cones from

BEST, all roads |lead to Rone. It still conmes from
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essentially conpani es.

DR. MOROFF: Still the conpanies.

DR. SNYDER: But it's in their--you know, help
us help you kind of thing.

DR. MOROFF: Well, what about under the FDA
auspices to get this going?

DR. SNYDER: Well, | think it's possible because
this is how this workshop was funded. It was funded by
t he manufacturers, and the noney was actually handl ed by
t he Hitchcock-Dartnmuth Foundation. So it's possible,
you know? So | think we can probably do that.

DR. SLICHTER: Can | just clarify what we're
tal ki ng about here? So we're basically tal king about
potentially doing a study in which we do an apheresis
coll ection. Before we do the apheresis collection, we
coll ect an aliquot, and we infuse that aliquot on the day
of the apheresis collection?

DR. ZUCK: Sherrill, what | heard is that was

one potential suggestion how to structure it. But the
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group we were talking about would be to | ook at those
options and design a protocol that everybody could
execut e.

DR. SLICHTER: Well, | was just--

DR. ZUCK: I'msorry. | didn't mean to
i nterrupt you.

DR. SLICHTER: Yes. Gkay. $So, and then we
store the platelets for whatever period of time we decide
we're going to store the apheresis platelets. And then
at the tine that the apheresis platelets are infused, we
t hen on that day, draw another aliquot to inject fresh.

So we've got two fresh aliquots, one at the tine
of collection of the platelets, another at the tinme of
i nfusion of the stored platelets, and then we're going to
| ook at the fresh baseline time O and the fresh at
injection to try and address the question whether those
two fresh have been influenced by the apheresis
collection. And then that will help us then deci de what

should the fresh be?
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Should it be so that we wouldn't continue to
require two fresh for the storage but, rather, answer the
guestion about the influence of that? And it seens to ne
that we're going to have to do sone stored at different
time intervals to see if that makes a difference.

Because we know that the max effect of thronbopoietinis
like 10 to 14 days.

So maybe if that's what we're tal king about
doing, | think there are enough manufacturers in the room
t hat we ought to maybe get a sense from them about
whet her they would be interested in trying to fund
studies to see what the standard should, in fact, be for
the silver or gold standard, or what the fresh should be
and when it should be collected?

| mean, if we're tal king about a stored pl atelet
concentrate and extending storage of a PRP pl atel et
concentrate or even doing a buffy coat, then I would
think that the fresh collection, in fact, could be done

at the tine of reinfusion of the stored because we
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woul dn't expect that there would have been enough
pl atel ets collected with a single red cell collection to
make a difference.

So the issue really is with the apheresis
pl atel ets and whether the fresh should be done at the
time of the initial collection. And because at |least in
our hands, as opposed to |I think what Andy has said, when
we' ve done sequential studies in the same nor nal
volunteer at 2- or 3-nonth interval, we basically get the
same answer.

So that a fresh done on the tine of collection,
not reinjected at the sane tine as the stored, at | east
in our hands, doesn't seemto namke as nuch difference
because the donor tends to be, in our experience, really
a pretty constant thing.

DR. ZUCK: Does any representative of the
manuf acturer want to answer Sherrill? Yes?

DR. ELFATH: | don't know if | want to answer,

but I wanted to actually share with you our experience on
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Baxter. Because we were trying to do, design our

pl atel et studies for the 7-day storage of platelets, and
we knew that this was com ng. So although we were very

exci ted about the conparing platelet quality to a fresh

standard, we struggled a great deal in identifying what

is the fresh standard and how to prepare it?

And we quickly realized that there are so many
variabilities in preparing a fresh platelet collection.
And after discussion with Stein Holnme, who knows how
tricky preparing fresh platelets is, we quickly realized
that we need a very detailed protocol on how to prepare
the fresh standard.

We believe that actually adopting the nodel
proposed by Dr. Murphy is very good, and it's a step
forward. But dealing with unequivocal or unclear
protocol s that may generate unequivocal data, or
equi vocal data and then we have problenms with it, wll
cause conplications for manufacturers to have their

products cleared by the FDA
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So | think we need to or | urge the FDA, as well
as the experts here, to work towards defining how to
prepare fresh platelets to be used as a standard before
we nove on to this nodel.

| have a second point, actually, that previously
or historically, when a manufacturer came up with data or
study designs, they were--the first question that cane
back fromthe FDA is, "Show us the data."” Now | think
the situation has reversed. W have a nodel that we are
asked to nove to and use, and we are asking, "Were are
t he data?"

You know, who said that this preparation and
this model actually, with the current state of know edge,
woul d lead to the kind of studies that we hope will clear
products fromthe FDA? So that's ny conmment.

As far as the financial support of such studies,
I think the contribution to put this workshop together
was much | ess than what's being discussed now, that we

will have to support studies. And I'mnot sure that with
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the current situation what that actually--at |east | know
t hat Baxter would struggle a great deal with this issue
of supporting studies of such magnitude to adopt a new
nodel to study platelets.

DR. ZUCK: Any ot her manufacturer want to
coment ?

MR. DUMONT: | think at Ganbro, we woul d
consider it. But you have to consider also that we're
nearly half way into our fiscal year. You know, the
budgets are long set. W don't have a | ot of cash | aying
around for things like that. So it would probably be
considered in the budget for next year. | couldn't, of
course, prom se how nmuch noney.

DR. ZUCK: Ed?

DR. SNYDER: Yes, when | suggested that we | ook
at fresh, I wasn't thinking of doing with an apheresis,
| ooking at thrombopoietin effects, and yada yada. |
don't think it's appropriate for us to ask conpani es,

personally, to go | ooking at pheresis, you know, effects
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on thronbopoi etin because that's really not--you know
we're asking themto fund things way beyond what | think
we're trying to get at.

In addition, you' d have to pick a machine, or
you'd have to validate it for every machine, and it just
gets way out of hand. | was just |ooking at validating
i ndium and chrom um fresh platelet survival and recovery.
And fromwhat Dr. Vostal said, that if it turns out that
it's alittle less than an apheresis product and the
apheresis product therefore | ooks better by conparison,
so nmuch the better.

And | think that would be m nimzing whoever is
going to be providing funding, which is going to be
pai nful regardless, it would also be nore chewabl e, and
it could be done in a shorter period of time. And I
think we could get consensus on that one sinple thing,
since Jimand | have contributed sone, you know, the
footings for which we can build a small, little house

i nstead of a huge mansi on.
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You can get frompoint Ato point B. You don't
have to go in a gold Cadillac. You can drive in a little
m ni Cooper, and you still get there.

DR. ZUCK: Anybody on the panel want to comment ?

DR. LEITMAN: | was just listening to these
coments. Sonmetinmes the excellent is the eneny of the
good. And | was really sort of straddling the fence. |
didn't really--couldn't quite figure out whether we
shoul d strive for maybe what is the excellent or the
absol ute standard and define why we think that's it.
Maybe it's good enough to use a whole blood aliquot, a
tube method that's standardi zed across every | ab that
will use it, accepting what we know about it.

And as has been nentioned nmany tinmes, sonme of
the problems may be small nunmber, so it's not clear that
there's that nmuch of a difference. But you woul d
generate nore data and get nore know edge using that
met hod. | don't have a problemw th that.

DR. DAVEY: | would just support both what Ed
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and Susan had said. | think we ought to keep it sinple.
There are sone sinple answers. W can get with a fairly
targeted study a standard fresh platelet froma tube. |
t hi nk maybe we can all nove toward that. And the other
studi es can cone |ater.

DR. MOROFF: | also agree, as |'ve said before,
with that, and | agree with what Ed is saying. It should
be a sinple study dealing with fresh whol e bl ood
pl atel ets.

DR. ZUCK: Yes?

DR. SNYDER: And | think it's possible to avoid
the thronbopoietin effect by just sinply waiting in the
sane donors for sone period of time several nonths | ater
and doi ng another study. |In other words, do the study in
two parts rather than at one tine. Because in the sane
donor, they're going to react simlarly. And npost people
bel i eve that.

DR. SLICHTER: So you're suggesting doing the

fresh study to validate the donor. And then at sone
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| ater point just doing--so that you re not tal king about
concurrent transfusions. But if you do what you' ve just
said, then you could even use the sane isotope?

DR. ZUCK: Jinf

DR. AUBUCHON: | |ike the concept of sinple.

But let's say we do a study where we determ ne anpngst

mul tiple labs that have a reasonable size N that the
average recovery of a fresh manually prepared pl atel et
preparation is 60 percent. It's not 75 percent. It's 60
percent.

Then how do we decide what nultiplication factor
to apply to that to create the standard that Scott has
proposed? And | think Scott was thinking--1 don't want
to put words in your nmouth here, Scott. But | think you
were thinking that 70 percent was as good as you could
get, and then two-thirds of 70 percent recovery was what
we woul d be shooting for.

But if as good as we can get is 60 percent, then

do we apply two-thirds to that, or how do we deci de what
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fraction to apply to that nunmber? What if we conme up
with 50 percent for the manual technique?

DR. SLICHTER: Well, that was the point that I
was struggling with is then how do you determ ne what the
quality of the stored platelet should be if your fresh
standard cones out to be |less than your stored, which we
hadn't antici pated?

DR. AUBUCHON: | was told when |I was grow ng up
here at NIH that the standard for red cell recovery,
which at that point was 70 percent, and later it norphed
to 75 percent, had been derived on the back of an
envel ope in an English pub one night because it was
t hought that a soldier could withstand i nmedi ate
cl earance of 30 percent of red cells units, henogl obin,
wi t hout causi ng henogl obin error which, of course, would
be very concerning and would stop things from noving
forward.

So | can clearly see that that nunmber is steeped

in alot of scientific tradition. | would hope that we
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could conme up with sonmething that's a little bit better
founded on data as we nove into platelets.

DR. ZUCK: Yes?

DR. ELFATH: | have a suggestion. Actually, |
think the first step, I think, is for us to agree on a
protocol for preparing fresh--how to prepare the fresh
standard. And I think we--at least | can see from
Baxter's side, they could actually with each platel et
study that gets done, this standard will be used to
generate data that the FDA can accunul ate and deci de on,
you know, conpare it to different things, generate the
data required to actually nove onto this nodel.

So | think the first step is if we agree on a
standard protocol for preparation of fresh platelets that
everybody can use. | think that will be the first step
to begin to generate the data that we are | ooking for.

DR. ZUCK: What I'mtrying to get to is how do
we get to agree on a common protocol? It doesn't seem

like we're very close to that at this point, and that's
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what |'ve been trying to probe a little bit.

DR. SLICHTER: ©Oh, | don't think that's true. |
think that basically Ed and Ji m have a nmet hod of
radi ol abeling in tubes. They' ve basically shown that
whet her they radi ol abel with chrom um or indium they get
the sanme answer, and that basically the absolute answer
that they got is relatively the sane.

So | don't think that we have a distance to go
in terms of establishing the standard for the fresh
platelets. | think that that's--1 don't know if the rest
of the people agree, but | think we're pretty nuch there.
So | don't think that's an issue.

For me, the issue is what Jimhas just addressed
is once we know what the fresh is, then what are the
criteria going to be for the conparison of the fresh to
the stored to get licensing? And | think, fromny
standpoint, that's what the issue is.

DR. AEBERSOLD: Paul Aebersold, FDA

DR. ZUCK: Yes?
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DR. AEBERSOLD: Again, an unpopul ar suggesti on.
There may not be one control. There are tinmes, as been
menti oned, when it may be very inportant that the control
be the sane platelets that are being tested. So if you
want to say are 7-day apheresis platel ets okay, you would
maybe want the control to be a sanple fromthe apheresis
pl atel ets on day 0, and so that you wouldn't be infusing
t hem si mul t aneousl y.

In other situations, it may be critical that the
i nfusi ons be on the sane day because that's very
inportant in testing. So there may be different
ci rcunmst ances where in one case the control should be
i nfused on the sane day. |In other cases, it nmay be very
i nportant to have the control be of the same collection
that's being tested.

And you know, you don't want to have a control,
as Dr. Slichter said, that cones out bel ow your stored
pl at el et s.

DR. SLICHTER: It just got nore conplicated.
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DR. AEBERSOLD: You made it conpli cat ed.

DR. VOSTAL: One thing is--1 nean, | think what
we could do is take a cut at what Scott suggested and say
it should be 66 percent of fresh, and start collecting
data. And if the scenario cones up, as Ji m suggested,
that there will be 60 percent recovery instead of 70
percent recovery, we can always adjust the standard, just
like it was--just |ike happened for red cells.

You know, they started out with 70 percent, and
then it got pushed up to 75 percent. So you know, we
could reevaluate after a year or two of data collection
and see if we're doing the appropriate thing.

DR. AEBERSOLD: But Dr. Vostal, what are the
conpani es supposed to do on May 4th? Are they supposed
to wait a year? Many of themare waiting for guidance,
and | only bring that up because they did fund this with
t he hope that they would be led into the prom sed | and
somewhere. So if | could just bring that to the table on

their behal f.
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DR. VOSTAL: Well, I think--

DR. SLICHTER: Can | just say one thing before
you do, and that is that, I mean, | think it's not only
t he manufacturers, but the blood centers. Because we are
now being required to do bacterial testing on platelet
concentrates, and that has now reduced the effective
storage tine that we have from5 days to 4 days, and we
are really in a myjor state of disrepair

So | think all of us feel an incredible sense of
urgency to, in fact, do studies to extend storage and
really, you know, look to the FDA to help us help
patients because we're really--we're really suffering
right now, I would say. And so, all of us want to have
ext ended pl atel et storage, and so | think the onus is on
those of us in this roomto really conme up with a way to
proceed out of this consensus conference.

DR. VOSTAL: Well, | think that's why we are
here. And so, how about if we propose that we set up the

studi es using fresh platelets as a standard, and the
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collection will be done at the time that the donor cones
in? So you get a value up front. And then you can do
the apheresis after that and do a study on the apheresis
product, you know, 5 days, 7 days |ater and then make the
conpari son.

| know it's not the ideal way of doing it, but
it gets around the thronbopoietin effect. And you
probably--it's a conprom se, but you'll probably get sone
kind of a validation of the product.

DR. ZUCK: Is this to provide a nodel, if you
will, for industry to proceed? Could you--currently, the
nunmbers that you've asked for has been very high, and try
to get a study group together and get the funding for it
is not going to be trivial.

DR. VOSTAL: |'m-

DR. SLICHTER: But | think is what--I think what
Dean Elfath has said is that if we can agree on sone kind
of approach here today, which | think what Dr. Vostal has

just said is a reasonable way to proceed, then industry
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can presunme that that's what's going to be required by
the FDA in order to get licensing. And they can then
start their licensing studies, and we can start to
accunul ate the data and see what it | ooks |like. So that
nobody really has to, if you will, provide noney to just
do fresh studies.

We can--1 nmean, | think there still needs to be,
you know, maybe a group that Ed was di scussing that woul d
really sit down, "This is the protocol. This is how you
draw the sanple. This is how you | abel the sanple. This
is how you infuse the sanple,"” and da-da, da-da. And
agree on a conmmon protocol, which | think we can do.

And then industry then is said, "Okay, this is
the fresh. This is the stored.” And then is the FDA,
Jaro, prepared to--1 nmean, then if they get 66 percent of
the fresh for recovery and 50 percent for survival, is
that the criteria that's going to be used for I|icensing
now with the expectation that maybe in the future those

numbers wi Il change?

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

DR. VOSTAL: | think that is a reasonable
approach. The only question |I have in that is whether
survival should be 66 percent as well? And | was hoping
that the panel would help ne sort that out a little bit.

DR. ZUCK: The red light on, that sanme answer
for JinP

DR. HEATON: Yes, I'd like to make a coupl e of
coments relative to all the discussion about the
apheresis. 1In effect, the observation that apheresis has
slightly higher recovery is being used to underm ne the
standard that's proposed. The reality is that the
standard that we should conpare platelet products to is
t hose platelets which you collect fresh after the donor
at the tine.

It's true that if you pherese a donor, you nay
be able to select a younger popul ation of platelets that
has a hi gher recovery. That's like selecting neocytes
out of red cells, for exanple. But | don't believe that

t hat shoul d encourage the panel or the FDA to think that
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that's now the new standard. The standard should be what
is currently in the donor at the time the donor donates.

And so, if you can do a double |abel control
study and show what fresh platelet recovery is froma
unit of blood that's collected and the platelets
separated, and that your test material is equal to 66
percent or better than that, then you've net that
standard. | certainly think it's very attractive that
with pheresis, you could get 120 percent of that. |
think that's wonderful.

But | don't think that you should allow that to
underm ne the standard that is proposed today, and I
certainly don't think that manufacturers want to spend
mllions of dollars supporting a trial to find out
whet her 120 percent standard is what's desirable or a
good idea until the FDA has established what its basic
standard is. And the basic standard should be that which
is in the donor now.

DR. ZUCK; Yes?
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DR. DAVEY: Just a couple comments. Nunber one,
| appreciate, Jaro, the FDA's willingness to really nove
ahead on this. It's really very, very encouraging.

And from what Sherrill

think that it
others to get

skip the test

a | ot of noney.

makes a
t oget her

ing if it

| ot of sense for Ed and
and devel op a protocol,

's going to take a year

We can maybe provide that for

In terms of the 50 percent, |'m not

conment on that. I'd

|1 ke to hear from Scott
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know al so that the nmean cell life--the tinme to next
transfusion is extended by a high yield of the
t ransf usi on.

So | thought that we could use a | ess rigorous
standard for the nmean cell life than for recovery because
retaining the capacity to live 8 days is not going to be
relevant in the patient. Now, you know, | can see Jaro's
concern, though, because it is true that the two
| esions--the | esion of being sick and thronmbocytopenic
and the | esion of storage nmay sonehow or ot her be
additive. | nmean, that seens to nme to be unlikely, but
it's sonething you could think about.

| think the whole thing about picking these two
fractions, two-thirds and one-half, is really getting us
into difficulty today because we've suddenly realized
t hat what's probably going to be the gold standard is a
silver standard, and perhaps we should ask for higher
percent ages of that silver standard. |In other words,

maybe even two-thirds is too low. But I think it's going
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to be inpossible to know that until we get sone
experience.

MR. : 1'd like to bring maybe sone
nore sinplicity into the discussion with the suggestion
t hat perhaps instead of having two neasurenents, we have
one. And that be the area under the curve and perhaps
two-thirds of the area under the curve m ght serve as a
single standard of fresh platelets?

DR. HOLME: Could I also comment on that?
Scott, let's say if you have a case where the percent
recovery is 95 percent while the survival is 49 percent
of the standard, would that be a good product? That's
what |'m saying, | think the area bel ow the survival
curve would be a best--better nmeasurenent because it
takes in consideration both the recovery and the survival
at the sane tine.

Because like | said, you can have cases where
you have--you have very good recovery, let's say 95

percent of the fresh, and then you have 49 or 48 percent
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survival. Do you then make a decision this is not an
accept abl e product because it doesn't neet the survival
criteria?

On the other hand, it nore surpasses the
criteria for the recovery. However, by taking the area
bel ow t he survival curve, you consider both of them at
the sanme tine.

DR. MURPHY: Well, I'Il just answer that the
same way |'ve answered it in the past, and that is that
t hat gives equal weight to the survival as opposed to the
recovery. And as | said, | think the survival is not as
i nportant as the recovery.

DR. HOLME: Yes, but this takes into
consi deration both, the area bel ow the survival curve.

DR. SLICHTER: Yes, but | think what he's
saying, Stein, and | actually agree with, is that the
recovery is the nost inportant characteristic for both
t hr onbocyt openi c patients and for the surgery patient.

So we give probably 50 to 80 percent of the transfusions
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as prophyl axi s- -

DR. HOLME: But that is what |I'mtalking about.
You have a product that has 95 percent of the recovery of
the fresh, but it doesn't neet survival criteria.

DR. SLICHTER: Well, yes. But what if you have
the converse, Stein, where you're at 30 percent recovery,
but at 105 percent survival? W don't need 105 percent
survi val

DR. HOLME: There could be cases where there
must be sonme judgnent call. |It's going to be very
difficult to look at those two separately because we
coul d have cases where either barely meet none of the
criteria. You can have cases where you have, let's say,
67 percent recovery and 51 percent survival.

Is this a better product than when you have 95
percent recovery, but 49 percent survival? Wich the
|atter one didn't neet the criteria, even though it had
far better recovery than the first product.

DR. MURPHY: Well, you know, that's the problem
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with drawing a line in the sand is that every once in a

whil e your result is going to be a little bit below the

l'ine.

DR. HOLME: Exactly. That's what--

DR. MURPHY: To get away fromthat problem you
don't really draw any line in the sand at all. And we're

back to where we are now.

DR. HOLME: That's why I'msaying | think the
area bel ow the survival curve is a better way because it
takes into consideration both survival as well as
recovery.

DR. MOROFF: | think we need data to show that,
Stein, fromnultiple |l aboratories. W've been using
recovery and lifespan as the criteria for many, many
years. And | think at this point, we should continue to
do that but, at the same time, start calculating the area
under the curve and see how the data | ooks over the next
year.

DR. SIMON: One other question, Scott. M
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i npression is that nost of the platelet products that
have been approved have been well nore than 50 percent.

Is that correct?

DR. MURPHY: Fifty percent nean cell life?

DR. SI MON: Survival.

DR. MJURPHY: Yes. Yes.

DR. SIMON: Lifespan. So one could probably go
alittle bit higher without--it's arbitrary, but
somewhere in the 50 to 60 percent range?

DR. MURPHY: |'m not sure that everything we
have |icensed today woul d have two-thirds of the nmean
cell life of fresh platelets. That's my inmpression from
reading the literature.

DR. SIMON: So it should be somewhat | ower on
t he survival ?

DR. MURPHY: That's my opinion, and | haven't
heard an argunment yet that nmakes ne want to change.

DR. LEITMAN: This 50 percent survival is not

of--it's of a fresh standard. So it's even | ower because
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the standard is already--well, it's a nunmber of hours or
days, and this is 50 percent of that. So it's not 50
percent of what one infused. It's 50 percent of a nunber
that exists froma fresh aliquot.

| saw no--this is a very soft nunber. It's a
noving target. It's arbitrary. So | guess | second
Gary's notion that we--that nore data be coll ected.

As | was listening to the presentations, | found
t he nunerical survival to be another soft nunmber. So
it--the area under the curve was conceptual ly easier for
me to grasp as having clinical significance than this
nunber that's a tangent drawn to the first couple of
poi nts, when the first couple of points sometinmes were
difficult to draw a tangent to.

DR. MURPHY: But | think Stein presented sone
data today that, at the end of the day, it doesn't nake
much difference whether you do a T 1/2 or nean cell life
or - -

DR. SLICHTER: Yes. The progranms, even though
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he's got his survival curve going like this and his
tangent to the line like this, even if he uses the area
under the curve, the program cal cul ates the area under
the curve as being the area under the tangent. It does
not ?

DR. HEATON: It calculates it as the total area.

DR. SLICHTER: Okay. All right.

DR. LEITMAN: The only problemw th the area
under the curve is it weights the recovery again. So the
recovery is weighted up front as the recovery, and it
goes- -

DR. HOLME: Absolutely.

DR. LEITMAN: But that's a very clinically
rel evant nunber.

DR. HEATON: Yes, it is. | nmean, if you have 10
percent increase in recovery, you get a nuch bigger
increase in the area under the curve than the sane
comrensur ate survival

DR. SLICHTER: But | would agree with Gary's
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approach, since we've never used that as a standard, the
area under the curve, | think to continue to use recovery
and survival neasurenments and then generate the data to
see how that | ooks is the nost reasonable way to proceed
at this tine.

DR. HOLME: There's a |lot of data out there
already. In Norfolk, they probably collected nore than
400, their radiolabeling studies, with platelets stored
under a variety of conditions. They can easily count the
area bel ow the survival curve and conpare that to the

nuneri cal expected |ifespan--

DR. MURPHY: Well, | would be--
DR. HOLME: ~--or the recovery.
DR. MURPHY: | would be inclined to try to sol ve

one problemat a tinme, and | think we have a big problem
in the relationship of the control which seens to be

| ower than we would like, and | think to do nore than try
to cope with that is more than is practically possible.

MR. 1 just want to make one nore
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comment. From a regulatory point of view, the area under
the curve is very analogous to ne to viability of a drug.

DR. AUBUCHON: A possible conmprom se for which I
have no data what soever - -

[ Laught er. ]

DR. AUBUCHON: --would be to | ook at the area
under the curve, but for only the first few days. If we
think that a platelet transfusion is--whether
adm ni stered to a thronbocytopenic patient or to a
surgical patient really is only going to provide
t herapeutic benefit for 48 or 72 hours, performthe
i ntegral under the curve only to, say, 72 hours.

At that point, then prolonging the survival to
sone unrealistic nunber, 15 days, is not going to give a
pl atel et unit any particular--a platelet collection
met hod any particul ar advantage. The question is what's
the bang that can be delivered in the first few days?

DR. ZUCK: There's a red light in the nosebl eed

secti on.
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MS. WHI TLEY: Yes. Pam Whitley from Red Cross.

Fromthe | ab standpoint, 1'd like to go back to
the study design, where we're tal king about a fresh
sanple on day 0 of collection. It mght be the better
sanpl e. But however, logistically, fromthe |ab
standpoint, it's really better to have it on the day of
i nfusi on because your donor is going to have--1'm
t hi nki ng about the donor is going to have a | ot of bl ood
sticks if he's collected on day 0, then a fresh sanple.
And then an infusion on day 0, and then sanpling up until
t he infusion, and then nore sanpli ng.

Your isotopes, you don't have a tight control on
your double label. 1In fact, it isn't really a double
| abel .  So your infusions are separate days. Your bl ood
col l ections go on for longer than 10 days for sure. So |
think that I would like to propose a fresh blood sanpl e
on the day of infusion, fromthe | ab standpoint and the
donor standpoi nt.

DR. MURPHY: The other aspect to that is what is
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the effect of undergoing a pheresis just after you've
recei ved | abel ed platelets? All right? You give them
after the pheresis, but then the patient, the donor is
recovering and changing during the first few days of the
survi val

| mean, | agree with Pam | guess that's what
l'"msaying. But | think there are enornous advant ages.
And as |'ve said, if we're ever going to do a study,
that's sonething we could actually study to know how much
of a difference it makes, whether it's day O or day of
i nfusion.

DR. ZUCK: Jinf

DR. AUBUCHON: The only di sadvantage | can see
fromcollecting the fresh sanple on the day of reinfusion
of the test platelets is the potential effect of
t hrombopoi etin. And since it |ooks like--1 can't say for
certain--but since it |ooks |ike our nmanual collection
met hod is giving recoveries that are a little bit | ower,

perhaps if there is a thronmbopoietin effect, that
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will--it will counteract that to sonme degree, and it
won't be quite so prom nent.
"' m not expecting this is going to make 10, 15,

20 percent difference. You know, a few percentage points

wi Il probably get lost in the shuffle of all the data.
DR. MURPHY: | think that's true is that's what
wi || happen.
DR. MOROFF: | also agree that the sanple, the

fresh sanple should be injected on the sane day as the
stored sanple. | think that's a very inportant point
that Pamis reiterating froma practical point of view

DR. ZUCK: Jaro, has the agency gotten any help
fromthis?

DR. VOSTAL: | think so. | think this |ast
proposal is what we've really wanted to see in the first
pl ace. And that was, you know, a dual injection on the
sanme day of the test of the product itself because we do
care about those donors and volunteers, and sticking them

twice with the same thing is really--1 mean, | don't
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think 1'"d want to go through that. So |I think that's a
concern.

| think we're actually maki ng sone progress, and
a |l ot of these issues are getting discussed, and we're
getting a lot of feedback. It seenms to ne that we're not
going to have the perfect answer. |[It's going to be sone
ki nd of a conprom se, and it's got to be nore or I|ess
arbitrary nunber.

But | think what we should do is, you know, push
forward and try to cone up with sonme kind of a conprom se
so, as Dr. Snyder says, you know, the conpanies can get
started, and nore data will start com ng in.

DR. SNYDER: If | can summarize what | think
|'ve heard? W want to conpare fresh--we want to use
fresh platelets as the standard, but we're not going to
| ook at indiumversus chrom umfresh in vacuo. W're
going to collect in a random zed fashion fresh platelets
and inject themon the day of the--at the end of storage,

whet her it's an apheresis product or it's a whole blood
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collection that's nade--a whole blood platelet that's
made into a concentrate.

And we're going to |abel the fresh platelet with
one isotope and the pheresis or the stored product with
the other isotope on the same day. Infuse and collect
data as we go along, |ooking at sone area under the
curves.

The conpani es woul d sponsor the studies, and
therefore, we'd be able to get the data on the fresh so
that we'd be able to get the study conpleted. And the
data woul d be generated for fresh indium and fresh
chrom um by virtue of basically doing the studies.

So if I've heard this right, what Jimand | have
presented in its de mnims fashion is considered enough
to nove forward, that there's enough consistency that
people don't think we're going to be, you know, doing a
"Thel ma and Louise" off a cliff here, wasting a |ot of
noney, and that the area under the curve will be | ooked

at .

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

And then as things nove along, we'll have--we'll
use recovery and survival for now. W could fine-tune
it. | mean, if you have the data, you can al ways | ook at
it and massage it after the data is coll ected.

The key thing is the protocols would be
di fferent anong the different conpanies, but the
techni que used for labeling will be standardized by this
group that's going to get together to standardize it for
fresh platelets, for an apheresis platelet, and a whol e
bl ood pl atel et.

So there would be three protocols that everybody
woul d use in different fashions, depending on the product
t he manufacturer wants to use. Does that seem what

everyone el se is hearing?

DR. ZUCK: A fair summary on ny part.

MS. ROSE: Leslie Rose, Haenpnetics.

Also | just wanted to see if | could just add to
that that it would be great if we could get Jim and Ed

t oget her, and whoever else is going to work on this, to
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not only tal k about exactly how those | abelings are going
to be done, but also exactly when the sanpling should be
done. The sanpling tinme points.

| nmean, whether it's 1 hour or, you know, 10
m nutes, 30 m nutes. One hour, 3 hour, or is it just a
3-hour, day 1, 2, up to day 7, or is it up to day 107?

And what kind of corrections are going to be used?

DR. MOROFF: That should definitely be part of a
standar di zed protocol, Leslie, to have the sanpling tines
spelled out in detail.

DR. ZUCK: Jim | think we answered nost of the
guestions one way or another that were woven in your tome
her e.

DR. SIMON: Tom there's one nore that--I
noticed the one that didn't get is this one. "Platelet
stored in the test system be | abel ed and reinfused on the
| ast day of the intended storage period or on the day
after the last day." Question 4.

And | think in some of our hallway conversations
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there's--1"11 start off by saying |I thought | heard a
consensus that we would want to keep it the way it is and
do it on the last day. So if it's 5-day storage, we do
it on day 5. Seven-day storage on day 7, 8, or 6. |
don't know if there's objections.

DR. MOROFF: | think there was a consensus,
Toby. | agree with you.

DR. SIMON: The other questions |I think we did
hit.

DR. LEITMAN: | have a comment that's not on
t hese questions here. | understand there may be sone
data already submitted to the FDA on length of storage in
studies that were paired and controlled. And if the FDA
is considering those, | certainly would hope they would
not hold them up, hold up that consideration while these
studi es are organi zed because there may be a pressing
need to consider that data.

DR. NESS: | just wanted to nake one point. In

Scott's formul ati on where he says survival may not be as
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i mportant as recovery, which in general | agree wth.

Since | don't see any pediatricians around here
who would ordinarily make this comrent, | guess | wll
make the coment that they would ordinarily make. \hich
is, in sonme cases, when you're thinking, you know, you
don't need an interval of only a couple of days for an
adult patient, particularly for pediatric outpatients
wi th oncol ogi c di seases, if the survival stays up, one
i nfusion a week can often be enough to keep them out of
the hospital for a long period of tine.

So | just think in our thinking we need to
consi der that not everybody is the sort of every 2-day
infusion patient in the acute care setting and that,
particularly for kids, the survival my be nore
i nportant, which is one of the reasons why | |ike the
area under the curve, which | thought m ght be inportant
for that group.

DR. ZUCK: Yes?

DR. SNYDER: We just sort of all decided that we
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woul d stop at day 5 as a consensus. But | don't know if
Dr. Vostal wants the FDA to be consensed in that regard.
Are you willing to consider this? O we think it's a
great idea but, you know, you're the dude.

DR. VOSTAL: You nean stop--you nean cal cul ate
the area under the curve for the first 3 days or 4 days
or - -

DR. SNYDER: No, | nean not having to do
survivals on day 6 to validate a day 5, or do it on day 8
to validate a day 7 storage. We just sort of whizzed
t hat past you when you were--

DR. VOSTAL: ©Oh, okay. Right.

DR. SNYDER: You were noticeably silent.

DR. VOSTAL: Well, to us, | think the way it's
done currently, you do it on the day of expiration. But
you do it, as Jim pointed out, you do it during the day,
and there is, you know, 12 hours of additional tinme until
m dni ght of that day that you have to sort of extrapolate

the data that you get fromthat experinment to confirm

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

that those platelets will work at m dnight.

So we think that it's actually better or a nore
conservative approach is to do it on the follow ng day so
you woul d get--nmake sure that the time--the full storage
time is covered by the experinent.

DR. MOROFF: One problemw th that, Jaro, is
that all the data that has been achieved in the |ast 20,

30 years has been collected on the day of storage. Day

of expiration, |I'msorry.
DR. SLICHTER: And platelets don't--1 nean, it's
kind of |like talking to the house staff, you know, and

you tell themplatelets don't go fromsonmething to
nothing. | nean, you know, there is a continuum

So | don't have any concern that that 12-hour
period, |'m now going to have just garbage because |
think there's no data to suggest that things just, you
know, that there's a drop off the cliff kind of thing.
That if you go that 12 hours--plus which I think Jim has

al ready pointed out that, you know, the manufacturer is
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not stupid. And they will just collect the product in
t he afternoon of one day and infuse it in the norning,
you know?

So I woul d hope, Jaro, that the FDA would
continue to allow us to have it that if we docunent 5
days, that even though we may not have docunented t hat
addi tional 12 hours, that | don't think we're putting
anybody at risk. And I think we should not expect to
have a 6-day answer for a 5-day licensed product. |
think it should be 5 days.

DR. VOSTAL: But | think just the fact that
we're tal king about this nmeans that there is concern that
t hose products will not make it to day 6. You know, that
they will fail somewhere in between?

DR. SLICHTER: Yes. But, Jaro, they're not
going to go off the cliff. | nean, | think they may not
be--1 just don't think--that's not going to happen, and I
don't think we should make that requirenent.

DR. SNYDER: We were tal king about it because
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you raised the question, basically. And | think we were
alittle surprised because if the pH was 6.2 on all these
products at m dnight on day 5 or sonething, you could
say, "Well, yes, maybe it's going to do sonething."” But
the pHs are good, and I'"musing pH as ny sort of in vitro
eval uati on.

| have no problemextending it, and | understand
you can really, you know, get down to nitty-gritties, but
Il think if it's for the--1 just think it's nuch nore
difficult to go especially out to day 8, if you want to
get day 7.

| agree with Sherrill. 1 don't think it's
necessary. But sonehow | think my comments are too weak
to convince you, but other than just | think it's a
really good idea not to do it.

DR. AUBUCHON: If | could offer some logistic
reason not to do what has been suggested and al so a
little bit of data? The logistic reason | would offer

for not testing on the day after the | ast day of
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licensure would be the fact that for the individuals for
whom it is probably nost inportant to have a good
recovery and good survival would be the thronbocytopenic
patient. And nobst of these patients--not all, but nost
of them -get transfused when the nmorning platel et count
cones back and it's too | ow.

And we' ve | ooked at when we rel ease platelets
fromour transfusion service, and it's between 10: 00 and
1: 00, and that's because that's when the house staff sees
the norning platelet count. So what happens to the
platelets at mdnight is really immterial.

About the only tinme we transfuse at m dnight is
when we have a ruptured AAA conme in in the mddle of the
ni ght, and then we're usually putting enough of
everything into themthat one or two percentage point
different in recovery or survival isn't going to make any
real difference.

In terms of data to offer in opposition to this

proposal woul d be our experience in transfusing on day 6
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and day 7 in cases of nmedical energency, when we have no

ot her platelets, mnd you, and al so | ooking at pH on day

8. These are for apheresis platelets. W published the

CCls on day 6, and day 7 are just fine. And even waiting
until the nmorning of day 8 to check pHs, in 98 percent of
cases, they still remain greater than 6.2. So, and they

continue to swirl.

"' m not concerned. | agree with Sherrill. They
don't drop off a cliff at the stroke of mdnight. They
don't turn into punpkins.

DR. SIMON: One other practical point. A lot of
t he apheresis procedures and bl ood donations will be done
in the afternoon and the evening hours also. So you will
have fewer hours of storage.

DR. VOSTAL: |Is the panel in agreenment that this
is not the right way of doing it?

DR. LEITMAN: We could go through this. | think
that day 5 is fine, for all the reasons nentioned.

DR. VOSTAL: It's a mracle.
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[ Laughter.]

DR. ZUCK: Any additional comments or questions
from participants?

[ No response. ]

DR. ZUCK: Panel, on behalf of everyone, we
t hank you. And for a closing coment, Dr. Jaro Vostal
fromthe FDA.

DR. VOSTAL: All right. Thank you very nuch.
We had a very exciting day, and ny job here is to finish
up with the acknow edgnents and maybe sone FDA
per spectives.

So in case | state an FDA perspective and | have
to nmake a quick exit, | decided to start with the
acknow edgment s.

[ Laught er . ]

DR. VOSTAL: So one really wonderful thing about
this workshop is that it's been put together by a
col | aborative effort, and that's because the industry was

able to provide the funding. Academ a was able to

M LLER REPORTING CO., |NC.
735 8th STREET, S.E
VWASHI NGTON, D.C.  20003- 2802
(202) 546- 6666



S]

provi de the data, and the government is benefiting from
all of these efforts. So we really appreciate this.

And to show our appreciation, we'd like to point
out the conpanies that actually did sponsor the workshop.
The money that was donated went through the Hitchcock
Foundati on at Dartnouth-Hi tchcock Medical Center, and it
was then handled to pay out the travel expenses and
addi ti onal expenses such as cooki es.

So we appreciate that the conpanies such as
Baxter, Cerus, Ganbro, Pall/Medsep, and Teruno were able
to help us put this on.

Also I'd like to thank the steering commttee
that was able to organize this workshop, and this
i ncluded Ji m AuBuchon, Scott Murphy, Edward Snyder, Salim
Haddad, and nyself. And also we benefited fromthe input
of the BEST commttee. That's the Bionedical Excellence
for Safer Transfusion Working Party of the | SBT.

And the BEST actually spent a lot of tinme

di scussing this and debating this, and I think a | ot of
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the data that came out--that was presented today canme out
of those discussions.

Ckay. So now noving on to where we stand. The
FDA is committed to a gold standard, which nay now be the
silver standard or the tarnished gold standard.

[ Laught er. ]

DR. VOSTAL: We think that the regulatory review
process will becone nore uniformand | ess subjective if
we have a standard to conpare--uniform standard that we
can conpare these products to. Specifically, common
research protocols will mnimze the differences in
nmet hodol ogy and i nprove the interl aboratory
conpatibility.

And | think this is inportant because we--there
are about four or five labs that do these experinents,
and it would be great if they were done in a uniform
standard manner so we could have a uniform conparison
bet ween product to product.

And has been nmentioned many tinmes already, a
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fi xed standard can nmaintain the sanme | evel of platelet
product quality over tinme. And this is inportant to us
because we did approve a 7-day platelet that was a little
bit worse than the 5-day platelet. And you know, it's
just the witing on the wall. It could be additional
products com ng that will take advantage of that | ower
quality, and they could slip in under, you know, bring in
addi tional |ower quality products.

Especially if you start to think about conbining
processes that could have additive danage to the
pl atel et, such as 7-day platelets or a 9-day platelet
that's been pat hogen reduced. You know, you coul d
probably have a significant damage, so we would end up
with a transfusion product that wouldn't be really
hel pful clinically.

And finally, the uniform protocols and accepted
standards will facilitate product devel opnent in a
conpetitive, but a fair environment. And | think this is

i nportant for the conpanies who are thinking about
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pl anning their studies and planning their product
rel eases. And you know, it's inportant that they have a

definite goal to neet and a standardi zed way to get

t here.

So what's our plan for inplenmentation of the
standard? Well, based on this discussion that we heard
today, we will recommend that future studies are done

using fresh platelets as the control.

Now t he acceptance criteria that we discussed
here today, basically, it will constitute the current FDA
thinking. And we still have to go and get the
concurrence of the Blood Products Advisory Committee, and
that will happen this year in July, this com ng up sunmer
in July.

So we've already tal ked to the BPAC previously
in Decenber, where we announced where the workshop was
going to take place. Now we're going to conme back and
say, "The workshop took place. This is the results of

t he workshop.”™ And we'll ask themif they agree with our
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concl usi on.

And finally, we plan to incorporate this
di scussion of these protocols and the criteria into the
revised 1999 platelet testing guidance, which we hope to
rel ease in the near future.

This is the nost difficult page. So our current
thinking here is to follow the protocol designs that were
di scussed here today. That nay be easier said than done,
and | think the idea of having a working group try to
strai ghten these out is very good.

Until that happens, | would suggest that the
wor k performed by Jim and Ed should be foll owed, and |
think that it would be appropriate to just, you know,
collect nore data in that area. And based on the
addi ti onal data, you know, that's going to be done as a
part of the validation studies for the products, | think
we'll be able to, you know, a year from now or six nonths
fromnow, be able to see whether we are on the right

track.
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Now what is the right study size for these
studies? Well, we heard today that it really depends on
the statistical approach. 1In the past, we've requested
that these studies utilize about 20 donors, 20
vol unteers, and that they be done at two separate

st udi es. We |ike to see that nunber cone out to be about

same. | don't know if we'd be nuch confortable with a
much smaller nunmber, like if it was 10 or a dozen.

| mean, | think if the statistical basis is
there, we would learn to live with it. But right now,

our confort |evel would be to see about 20 different
donors participating in these studies.

Now what's the acceptance criteria? Well, |
t hi nk, based on the discussion we heard, that you can go
with 66 percent of the fresh recovery. And since |
didn't hear a | ot of dissension about the 50 percent
survival tinme that Scott proposed, | think we would agree
to go along with that, and with the reservation that as

the data conmes in, we may be able to reassess that
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sonetinme in the future.

So | think we would recommend that the criteria
woul d be, you know, 66 percent of recovery and 50 percent
of survival of fresh platelets. And | think the approach
when to use the fresh platelets would be at the end of
storage of the collected product. You know, do a
si mul taneous i nfusion so you have a doubl e | abel ed, and
you only have one tinme where you have to collect fromthe
donor. So it would be concurrent infusion of the
r adi ol abel ed products.

Now is failure an option? Well, what happens
when a platelet product fails to neet the criteria? And
fortunately, this may not be the end of the road. There
could alternative nerits that the platelet products have,
such as pathogen reduction or extended shelf |ife, and
these could be licensed if their benefits outweigh their
short com ngs.

Products that do not neet criteria can still be

i censed but will need to have | abeling that indicates
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how they differ fromplatelets. And we actually nmay need
to call these sonmething other than "platelets classic,"”
to borrow a phrase fromour soft drink industry.

Now each of these products will have to be
consi dered on a case-by-case basis, as we usually do when
we deal wi th novel products.

And finally, what are the future prospects, or
what is our wish list? Well, | think we would encourage
that there be a continued search for the Holy Grail in
the platelet field. And this has been, for the |ast 20,
30 years, tests--either in vitro tests or aninmal test
that could replace human in vivo or radiol abeling
st udi es.

In addition, | think we should continue a search
for alternative cell |abeling nethods that could be used
to replace radioactivity. And finally, to find a
synthetic substitute to natural platelets that will have
a long shelf |ife, be pathogen free, and be

non- al | oi mmunogeni c.
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So thank you very nuch.
[ Appl ause. ]
[ Wher eupon, at 4:44 p.m,

concl uded. ]
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