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P-ROGEEDI-NGS
(8:34 a.m)

DR EPSTEI N I'd like to ask people to

find seats, so that we can have a nearly on-tinme start.
W have a full day ahead.

|'m Jay Epstein, Director of the Ofice of
Bl ood Research and Review at CBER, and it's ny pleasure
to welconme you and also to thank you for making the
effort to cone and work on this inportant issue.

This is, as you know, a public scientific
wor kshop on inplenmentation of universal |eukoreduction,
and |I'm sure nost of you are aware that FDA brought the
gquestion  whet her we should r econmmend uni ver sal
| eukoreduction to the Bl ood Products Advisory Commttee
way back in Septenber of 1998.

More specifically, we asked the Conmttee
for its sense of whether the available scientific data
supported the wutility of universal |eukoreduction,
absent any question or consideration of potential
benefit to reduced risk of Creutzfeldt Jakob D sease or
a new variant of O eutzfeldt Jakob D sease.

The question was pointed in that way,
because we were dealing with the fact that there had
already been recommendation in the United Kingdom |

think dating from July '98, to phase in universal
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| eukoreduction over a two-year period as a theoretica
precaution against new variant KJD, but this was very
controversial; and we didn't think that we could have a
scientific position on that point.

Subsequent to that, both Canada and New
Zeal and have taken public policies on universa
i npl enentation of |eukoreduction for non-Ieukocyte
cel lul ar products of bl ood.

The outcone of our discussion at that tine
was a very strong endorsenent of |eukoreduction -- The
vote was 13 in favor with three abstentions -- on the
basis of nunerous individual benefits, sonme better
established than others, t hose best est abl i shed
i ncl udi ng prevention of febrile non- | eukocyti c
t ransf usi on reaction, HLA, al | oi mmuni zati on and
reduction in CQW ri sk.

Nurer ous ot her benefits were di scussed but,
as | say, are less well established, including perhaps
mtigation of immunonodul atory effects of transfusion
as well as other effects due to the process related to
pr oduci ng cyt oki nes.

So I think we cone here with already a
scientific consensus point of view that there is
overall a positive risk/benefit ratio or benefits/risk

ratio for wuniversal |eukoreduction, but we are still
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left with a broad spectrum of inplenentation concerns,
many of which are | ogistic.

They  deal with defining the proper
conditions for carrying out |eukoreduction. | think it
was clear fromthe data presented in Septenber '98 that
there is better quality of the |eukoreduced product if
it is done as a controlled pre-storage operation in the
bl ood bank.

Also, we reviewed the issues of toxicities
t hat have been associated nmainly wth bedside
filtration and recognize also that there is less
variability to the residual |eukocytes if this is done
in the pre-storage controlled environnent.

W are also aware that a decision to
recommend universal |leukofiltration or |eukoreduction
by other equivalent neans translates into an unfunded
mandate to the bl ood industry.

W know that there is already voluntary use
of leukofiltered products for high risk recipients.
This has been nedically established and 1is used
t hr oughout the world. However, the recommendation or
per haps event ual regul atory requi r ement for
| eukoreduction would create a rather |arge economc
bur den.

From the FDA point of view this, of course,
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woul d not be a reason for us to shy from a
recommendation, if we felt that it was necessary for
public health and optiml use of blood products.
However, we are mndful of that concern, and indeed in
the larger context of the Public Health Service, which
has within it the HCFA Medicare funding program there
is a lively dialogue ongoing about nechanisns to
provi de appropriate reinbursenent for advancenents in
bl ood safety.

So whereas that's not a key focus for
today, we do understand that there may be opinions and
needs expressed in that area, and FDA's response would
be to convey these to the parts of the Departnent of
Heal th and Human Servi ces where response nay be needed.

So I just also want to take a nonent to
specifically thank the real organi zers  of t he
conference, particularly Jong Lee who heads our Bl ood
and Plasma  Branch in the Di vi sion of Bl ood
Appl i cati ons, and again to thank you for vyour
participation and the comments that you will provide to
us throughout the day.

So let me then turn the podiumover to Mary
Qust af son, D rector of our Dvision of Bl ood
Applications, who has sonme prepared opening renarks.

M ne, of course, were off the cuff.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

7
CAPTAI N GUSTAFSON:  Thank you, Dr. Epstein.

|, too, want to welcone all of you to this
459th CBER sponsored Dblood related workshop for
cal endar year 1999. Joe WIlczek just gave ne a |ook
that it does have a transcription, and perhaps | should
clarify that that was really a joke. It just seens
i ke we've had that many wor kshops.

Because of our heavy workshop schedul e, we
are nost grateful that you have taken time out of this
hol i day season to cone and be with us and to share your
thoughts wth us on the inportant i ssue  of
i npl enent ation of universal |eukoreduction.

Dr. Epstein gave you the background
information of our Bl ood Products Advisory Commttee
recommendation from Septenber of 1998, and also the
world scenario. So | won't repeat any of that.

| do want to stress that we want to have an
interactive workshop today. W are -- This is not a
wor kshop where we are going to give you a final draft
docunent and you are just to listen to what we say. W
are just in the prelimnary stages of putting together
sone guidances, and we really do want your input at
this prelimnary stage.

|, too, would like to thank Dr. Jong Lee

for organizing and the Blood and Plasma Branch staff
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menbers who have al so been on the organizing commttee
and have arranged the speakers for today.

| especially want to thank the speakers who
have agreed to conme and share their thoughts and also
their experiences in inplenmenting |eukoreduction either
before the BPAC recommendation or after the BPAC
recommendation, and a special thanks to Joe WIczek who
is a nmenber of our Policy and Publications staff, who
has been M. Wrkshop for this year. Wether it's been
a contracted effort or one that we have put on
conpletely internally, Joe has nmade sure that
everything runs snoothly from soup to nuts in the
organi zati on of the workshop.

In terns of housekeeping, the workshop is
scheduled in four sessions today. W have two breaks,
nmor ni ng and afternoon, and a | unch break.

There are restroons and t el ephone
facilities on this floor. There's a cafeteria here in
the Natcher Buil ding. The weatherman is telling us
that by Noon today we nmay have sone rain. So you may
want to take advantage of the cafeteria. If it's not
messy outside, there are nunerous wonderful restaurants
i n Bet hesda. There's even a MWMacDonald's across the
street at the Navy base.

The room is set up so that we have
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m crophones in each aisle, and once again | do want to
stress that we want to hear your ideas, your thoughts,
and your comments on what is presented today. Ve
should have anple tine in the last session to have a

good di scussi on on what has been presented today.

So with this, I'lIl turn the neeting over to
Dr. Jong Lee, who will present the goals of today's
wor kshop and an overview of today's schedule. Thank
you.

CHAl RVAN LEE: Thank you, Mary.

| f you absorbed every information presented
by Dr. Epstein and Mary Qustafson, | think you're

pretty nmuch set for a background and overview. He gave
a brief -- as wusual, a brief but very conprehensive
overview of why we are here and where we are wth
respect to universal |eukoreduction.

"Il try to go over in a little bit nore
detail the background of this topic, and al so present a
nmore detailed overview of today and present sone
wor kshop goal s.

| have to thank the commttee nenbers who
have assisted ne and provided invaluable guidance in

shapi ng and designing this workshop: O course, Mary

Qustafson, nyself -- that long name is actually just
pronounced "John" -- Les Holness who wll noderate
SA G CORP.
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Session Il; Judy CGaraldi who wll noderate Session
I11; Joe WIczek who you well know by now, as well as
the remainder of the workshop commttee, Linda Al ns,
Karan Blum Marla Cohen, Gl Conley, Mary Ann Denham
and Janet Ishinoto, Carolyn Penny, Mnica Yu and Ken
Zemann who has assisted ne in critiqueing the workshop
design as well as recruiting the speakers.

First of all, the definition of wuniversa
| eukocyte reduction: By universal |eukocyte reduction
| think we all agree that we nean |eukoreduction as a
routine, integral step in blood nmanufacturing. I n
other words, this is to be a GrP step for generating
whole blood, red blood cells, and platelet units for
t ransf usi on.

W al so nean that |eukocyte reduction is to
be perfornmed pre-storage and al so, of course, we nean
that this is to be applied only for blood for
t ransf usi on use.

How do we get to where we are today? |
think there has been an ongoing dialogue for severa
years. Sone of the nore recent events: Starting with
workshop in March of 1995, the regulations and
licensing criteria were discussed, and at that point
| eukocyte reduction was discussed as a way to produce

speci al products that bear a special |abeling.
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Subsequent to that, two years later, the
issue was presented before BPAC where |eukocyte
reduction was discussed as a special indication in
terms  of its effectiveness against reducing the
i nci dence of transfusion transmtted CW.

Followng that, in Septenber of 1998,
uni versal | eukoreduction was first introduced as a
public discussion, and discussed whether or not this
should be considered as a new GW issue, and we are
gat hered here today to discuss the inplenentation steps
as to how best to adopt this, potentially adopt this as
a national blood policy. The decision has been nade to
go forward, but it's not clear exactly how to proceed.

I n devel opi ng public consensus, at BPAC the
scientific basis for the risks and benefits of
| eukocyte reduction were discussed, and the charge to
the BPAC was to discuss the scientific basis,
irrespective of concerns for CID or new variant CID,
and also, of course, outside the constraints of cost
di scussi ons.

Dependi ng upon the outcone of the BPAC, the
plan was to proceed -- to potentially proceed to
exam nation of the issue in the context of new variant
CID at the TSC Advisory Commttee, and then to follow

that up wth potential examnation of the cost and
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availability issues at the PHS Advisory Commttee.

The question presented to the BPAC nenbers,
the specific wording, is the followng: Is the
benefit/risk ratio associated with |eukocyte reduction
sufficient to justify the universal |eukocyte reduction
of all non-leukocyte transfusion blood conponents,
irrespective of the theoretical considerations for
transfusion transmtted CID?

As Dr. Epstein already nentioned, the BPAC
vote was 13 to none in favor of wuniversal |eukocyte
reduction with three abstentions. The consuner and
i ndustry nonvoting representatives agreed with the Yes
vot e.

In analyzing the way in which the BPAC
menbers voted, however, you mght |ook at sone of the
scientific discussions that were held, and as a sunmary
it was clear that the only FDA approved indication for
| eukocyte reduction was the febrile non-henolytic
transfusion reaction and the scientific basis for that
was adequate and, of course, that's why it led to the
approval from the FDA for |abeling. However, if you
consider this in the context of relative clinica
inmportance to the typical transfusion recipient, not to
say that febrile transfusion reactions are not

inmportant, but in terns of relative inportance it was
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rat her | ow.
Sone of the other indications for which

there is no specific FDA approval but, nonetheless,

commonly accepted and used -- |eukocyte reduction being
used in such settings -- was to reduce the incidence of
CW and also HILV or, in other words, reduce the

i nci dence of cell associated viruses, and al so reducing
t he i nci dence of all oi munizati on.

From a clinical standpoint, although there
was insufficient data for this to rise to the level of
FDA approval, data is accruing and potentially it wll
receive FDA |abeling approval in the near future, and
there is noderate -- and also these indications in
terns of relative clinical inportance mght be stated
as being of noderate inportance.

Now there are a slew of other controversia
indications for which there is little scientific data
to conclusively recomend |eukocyte reduction, and
t hose include immunonodul ation, the storage |esion, the
transmssion of other infectious diseases, viral
reactivation, and possibly the reduction of transfusion
related acute lung injury.

Now the first two of these at |east have
received a lot of public attention, and potentially, if

proven to be true, it carries the highest |evel of
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clinical inportance for |eukocyte reduction. Agai n,
not to say that any of these indications are not
inmportant, but in terns of relative scale | believe the
controversial indications are actually ones that are
really driving the public consensus toward universal
| eukocyt e reducti on.

O  course, the potential use agai nst
transfusi on associated graft versus host disease is not
rel evant, because we have a nore definitive way of
preventing that from happening by gamma irradiation.

So this was the summary of the data
presented to the BPAC nenbers, and this is the basis on
which many of the conmmttee nenbers reached their
decision -- | should say probably all of them wth
three abstentions, and all in favor of Yes.

In ternms of adverse effects, these were
al so discussed at the BPAC. In terns of reactions that
are specific to a particular filter or even a filter
lot, only one was discussed, and that was the red eye
reaction. This has since been resolved wth stopping
the distribution of that particular nmake of the filter.

There are several other potential adverse
effects that are nore general to |eukocyte reduction
filters in general, including hypotension, and this is

|argely associated with bedside |eukoreduction rather
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than pre-storage, as well as cell loss and henol ysis,
both of which is weasily tolerated and nore than
accept abl e.

As for adverse effects of | eukocyt e
reduction itself aside from devices that achieve
| eukocyte reduction, there were none, and |I believe in
t he absence of significant adverse effects and with the
charge not to consider costs, the BPAC voted the way
they did, despite not having conclusive evidence that

| eukocyte reduction is beneficial to all transfusion

recipi ents.

So if you expand the BPAC commttee vote --
and of course, | nmade this up, and this is not in any
way a formal record -- you mght sort of lay it out in

ternms of a scale: 3+ Yes; 2+ Yes; 1+ Yes; going to 3+
No.

Qoviously, people abstaining could not
really reach a clear decision and didn't vote either
way, but | believe the 13 people that voted yes were
probably doing so on a 1+ Yes decision, and this is
based on the coments that they provided which
explained their rationale. Again, health care costs
were not considered at this tine.

So how has the public dialogue shaped up

since 1998 BPAC? VWl |, BPAC recomended universal
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| eukocyte reduction, irrespective of CID or new vari ant
CID, and with a charge to not consider cost issues.

Because of the way in which BPAC voted,
this issue was not presented before the Transm ssible
Spongi form Encephal opathy Advisory Commttee, and the
i ssue was brought before the PHS Advisory conmttee in
terns of blood availability and costs. However, the
commttee supported BPAC s recomendations wthout
clear guidance on tinme frame or how aggressively
uni versal | eukocyte reduction shoul d be inpl enent ed.

So it is the goal of today's workshop to
devel op public consensus on inplenentation issues as to
how we m ght best nove f orwar d, gi ven t he
recommendati ons that have been derived thus far.

So in terns of an overview, in Session | we
will try to lay the ground work once again, just to
famliarize everyone in the audience wth the
scientific issues and clinical issues associated wth
uni versal | eukocyte reduction.

What does universal |eukocyte reduction
mean for the transfusion recipient? This topic wll be
addressed by Dr. Ed Snyder who was also invaluable in
shapi ng the BPAC di scussion held in 1998.

That discussion will be followed by Carolyn

Jones from H MA, a representative of the filter devices
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manuf acturing industry, to nake a statenent as to the
availability of the filter supply in terns of is it
possible to imediately inplenment universal |eukocyte
reduction if that is the consensus devel oped today.

In Session Il presenters fromthe FDA w |
provi de sone potential regulatory approaches. I will
go over sone of FDA's current thinking on standards and
time frame. Betsy Poindexter from D vision of
Hematology wll also do the sane wth respect to
platelets, and the tricky concepts relating to good
manufacturing practice standards, |icensing issues and
a CBER pilot program wll be discussed by Mary
Cust af son, and Larry Fenner from the Ofice of
Conpliance and Biologic Quality will discuss whether or
not the transition period wll be |laden wth conpliance
I Ssues.

In Session IIl the workshop commttee has
invited five US. centers to discuss their experience
and provide proposals on inplenentation. The commttee
has decided to focus on donestic centers as
i npl enentation issues nust be addressed from the
standpoi nt of specific -- issues that are specific to
the United States, Kkeeping in mnd sone of the
rei nbursenent structures, that reinbursenment structures

differ in other countries that have already inplenented
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uni versal | eukocyte reduction.

The five centers invited here today are the
Arerican Red Coss, Blood Systens, New York Bl ood
Center, Community Blood Center of Geater Kansas CGty,

and Cedars-Sinai Hospital, as well as Anerica' s blood

centers.

Lastly in Session |V, a discussion of key
i npl enentation issues will be held, and the highlights
of the discussion and concluding remarks wll be

provided by Dr. Harvey Ken of the Departnent of
Transfusion Medicine at National Institutes of Health
who, anong the people that | polled, none disagreed
that he was the logical choice, and also he is also
part of the regulated industry as well as being
somewhat neutral, being part of the governnent as well.

So in terns of actual workshop goals, the
ones | listed here are rather slam dunk goals. The
fact that we are here ensures that this wll happen.
W will discuss the US  experience to date on
uni versal | eukocyte reduction. W hope to exchange
ideas on how to best inplenent ULR and, | think, nore
inmportantly than others, provide a forum in which
industry guides industry nmenbers and, of course,
generate the basis for a future FDA gui dance.

|'d like to point out one ground rule in
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discussion in proceeding wth today's workshop
Participants may refer to the following aspects of
| eukocyte reduction as they relate to inplenentation of
uni versal |eukocyte reduction, but they should not be
addressed as primary issues.

Those are cost issues, as this is not the
charge to the FDA or for this workshop, clinical risks
and benefits as well as scientific principles, as these
have been discussed previously and it's really beyond
t he scope of this workshop.

At this stage, 1'd like to go over sone
nore specific goals or | call them key decisions, and
"Il sinply read them

Key decision 1 -- and | believe these are
the nore tricky issues to be discussed today: Shoul d
FDA r ecomrend specific I mpl enment ati on criteria
applicable to all blood establishnments or should FDA
provide only the framework within which blood
establ i shments adopt an inplenentation plan specific to
each center?

Key decision Nunber 2: Should FDA
recommend a sinple transition period of 12 nonths or
briefer or should FDA support transition periods that
are longer than 12 nonths, which may allow further

maturation of cost, clinical and scientific issues?
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Key decision Nunber 3: Should the current

FDA gui dance on | eukocyte reduction be retained for use
during the transition period or should the definition
and quality control of |eukocyte reduction be updated
formthe current FDA recommendations for inplenmentation
during the transition period?

Key decision Nunber 4, and this is getting
alittle bit tricky: Should blood centers, if eligible
to participate in the CBER pilot program for
streamlining licensure, be able to obtain the I|icense
for |eukocyte reduced blood products by the sinple
self-certification of conpl i ance with exi sting
| eukocyte reduction standards or should blood centers,
if eligible and interested, continue to be required to
submt evidence of conpliance with existing |eukocyte
reduction standards for CBER review in obtaining the
license to ship | eukocyte reduced bl ood products across
state |lines?

Lastly, key decision Nunber 5: If a blood
center already licensed for whole blood red cells or
platelets may self-certify in supplenenting its |icense
to include |eukocyte reduction, should it be able to
self-certify conpliance with the existing 1996 FDA
menor andum on | eukocyte reduction or should CBER wite

a new pilot guidance for |eukocyte reduction under GG
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in order to allow self-certification, although the
pil ot guidance may not be substantively different in
terns of content fromthe existing 1996 nenor andunf

So | believe those are five relatively
tricky issues that will come up in today's discussion
that, hopefully, wll shape the discussion toward how
to best inplenent ULR Once again, | would like to
thank the entire workshop commttee in nmaking today's
wor kshop possi bl e.

At this point, I'd like to introduce Dr. Ed
Snyder from Yal e. He is a speaker who requires no
introduction and who wll address the issue of

| eukocyte reduction, blood quality and the transfusion

recipient.

DR SNYDER Thank you. Sorry for the
del ay.

Good norni ng. I"d like to first thank the
FDA for inviting ne to nmake this presentation. It's a

sonmewhat difficult presentation, since so nmany in the
audi ence are quite sophisticated in this area.

So what | plan to do is to cover in ny
usual fashion all the material | can in the allotted
time, but going over those areas which are fairly
common quickly, just to nention them for the sake of

conpl eteness, and dwell nore on sone of the nore
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interesting areas that, | think, we should discuss with
| eukor educti on.

| want it to be clear that sone of the
comments |'Il nmake as we go through this are ny
t houghts and how | f eel t hat personally that
| eukoreduction is clearly a safer and a better product
and that the time for inplementation for this is now
"Il try to rehash many of the nedical and clinical
i ndi cations for these products.

As you can see here, we have a fairly large
nunber of types of white cells that need to be renoved,
and we renove them for various reasons, as we are
awar e.

Filtration started, again, in 1938 wth
Fantis in Chicago renoving basically clots. W then
noved fairly rapidly ahead to mcroaggregate filtration
to renove debris, spurred on by the work of Dr. Swank

whose filter is over here, and a variety of other

filters.

This particular filter, as |'ve nentioned,
has a primng volunme of 200 m. This did not survive
very | ong. These filters were very useful for

decreasing the mcroaggregate debris, and were used in

treating respiratory distress syndrone. It turned out
that was nore likely to be due to infection and
SA G CORP.
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hypotension than to mcroaggregate debris. But these
kinds of pictures were very histrionic, and certainly
inpressed a | ot of people with the renoval of debris.

The field noved on quickly, however, to
renoving individual white cells, and that becane
cl earer as we developed nore understanding of
i mmunonodul ation and what was happening wth cells,
that it wasn't just renoval of granul ocytes and debris
but actually white cell |eukocytes, |ynphocytes and
various types. So the ability to renove them devel oped
with the so called third generation |eukoreduction
filters.

W now have indications for |eukoreduction,
which are seen here. Sone of them are nore well
accepted than others, and I will go through sone of the
strategy that -- stratification that was presented at
t he BPAC neeting a year ago in Septenber

So | think, although there were scientific
i ndications, from ny perspective what has spurred the
field to nove forward very rapidly has been the concern
about transm ssion of new variant CID, and | think nost
peopl e woul d agree that that probably is not related to
| eukoreduction, but it has been, | think, the politica
notivating force in various countries around the world

and | think, to sonme degree, the concern about
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transm ssion has spurred the industry to nove forward
for reasons which 1 think are beneficial for the
conditions we're going to talk about, not necessarily
for that.

This slide I wasn't going to show, but |
actually think it's still current. Those of you who go
on the AABB Wb and look at the sig cites realize that
there are thought |eaders on that site that actually
feel that |eukoreduction should not be nandat ed.

There are no single noncontroversi al
i ndi cati ons. I can't think of a single one -- perhaps
CID, but there are people around the world that would
qui bble with that as well. So | think we are really
| ooking at not one single indication but a group of
i ndi cati ons which, taken together, have the sum of the
parts being greater than any individual one and,
certainly, putting together as a whole | think that
each individual indication has certain weight, but when
linked with other ones, gives you an overwhel mng
i ndication for |eukoreduction.

So let's ook at the |evel of consensus.
To decrease febrile transfusion reactions: I think
pretty much everyone agrees -- many people agree that
there is consensus that this will occur. W now know

why this is the case. Not only does it renove the
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cells, but it also renoves the cytokines before they
are formed by renoving the cells.

Decr ease t he I nci dence of HLA
al | oi mmuni zation: That's because of renoving dendritic
cells. To a large degree, that will decrease, although
not conpletely elimnate, the HLA alloi munization.
There are data fromthat. Everyone says, well, there's
no data that |eukoreduction is needed. There are data
for febrile transfusion reactions. There are data
which we'll show very briefly for HLA antibodies from
t he TRAP study.

Decreasing cytokine generation wth pre-
storage |eukoreduction: There are data for that, that
if you renove the |eukocytes prior to storage, there
are fewer cytokines generated.

The decreased generation of platelet and
granul ocyte mcroparticles: There's also data on that.

So this slide just goes back to an abstract
that Linda Chanbers and her group published in 1989 in

Transfusion which basically said that |eukoreduction

filters really didn't have nuch of an effect on febrile
transfusi on reactions. Wth the unfiltered group and
the filtered group, 20 percent reaction, 14 percent in
the filtered group, not felt to be statistically

significant, that only three patients really had any
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i npact on the overall difference.

This was, we now realize, due to the fact
that they were | ooking at beside filtration. They were
| ooking at products that had been stored and cytokines
that had already been generated. W thought initially
that, if you renove the <cells, that the febrile
reactions woul d di sappear, when in reality, as has been
shown by Nancy Heddle -- and I'lIl show that in a second
-- it's the cytokines that apparently are nore of a

problem So that was actually correct.

This slide -- By the way, | should have a
di scl ai ner. | do have fee for service contracts wth
Baxter and Teruno and Pall. | do not own any stock in

any of these conpanies, and I am on advisory boards for
Baxter and Pall but, as | say, have no financial
interest in the conpanies.

This just is a slide which was taken from
Baxter, which was data that we had generated, that if
you pre-storage |eukoreduced platelets, you do not have
the production of, in this case, interleukin 8, where
in nonfiltered units you do see production of various

degrees of interleukin 8 as an exanple of other

cyt oki nes.
The inportance of this slide, | think, is
that there's biologic variability, and 1'll cone back
SA G CORP.
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to bi ol ogi c variability when I get to t he
i mmunonodul ati on aspects of things. Not all people are
the sane, certainly when it cones to these kinds of
reaction and generation of these cytokines.

This paper by Nancy Heddle, which is in a

now classic New England Journal where she took

platelets and divided them into the platelet for
Supernatant and the platelet rich infernatent and
infused them into the sanme individual separated by a
period of time and |ooked for febrile reactions,
random zi ng whether the platelet for plasma was first
or the cells.

There was no reaction in 30 of these paired
t ransf usi ons. Plasma only reactions occurred in 20.
Cell only reactions occurred in six, and plasma in
cells to eight. The conclusion was that the cytokines
that were secreted into the plasma were nore inportant

than were the actual cells in producing the febrile

reactions, which fits in wth what, | think, current
status is, and we are still hearing variations on this
theme today. That, | think, is pretty well agreed.

This is the also classic M Blajchman
studies on the New Zeal and rabbits where he eval uated
| eukoreduction prestorage, post-storage and non-|euko

depleted, looking at the refractory rate. Again, the
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hi ghest refractory rates in the non-|leuko depleted, the
least in prestorage, and the interim in the post-
storage | eukoreduction for the rabbit nodel.

Wen he just infused plasma into these
animals |ooking for the same things, -- again you are
all famliar wth this -- stored plasma had a 61
percent refractory rate, and fresh plasma only 16
per cent . So the data was that there was sonething in
the stored plasma that was having an inpact on the rate
of reaction.

Wien white cells -- reduced red cells were
conpared with plasna depleted red cells, the refractory
rate dropped in his aninmals from 29 percent to zero.
The inplication of this, as we are famliar, is that
mcroparticles were present in the |[|eukoreduced red
cells that were getting through the filter.

This slide just shows you what kinds of
these particles mght look like, the fragnentation of
t he nenbrane. This is in a granul ocyte. It's not
related to the neutrophil which would have the dass |
and the Cdass Il sites on them whhich would be nore
germane, but this picture -- you actually get a
stronger visual inpact. So | chose that.

A paper by Ranbs showed that these cell

fragnents wll go through the filters pre- or post-
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filtration, but there is an increase in the anount of
these fragments over time. The presunption is that you
are infusing Qass | and dass Il antigens. You are
also -- There's also antigen presenting cells in the
recipient, which can present the antigens to produce
antibody against Cdass | and dass Il, resulting in
al | oi mruni zati on.

So the idea would be for quality purposes
pre-storage, |eukoreduction would appear to be the best
way to go, decreasing cytokines, decreasing any --
m ni m zing, rather, cytokine production, mnimzing HLA
al | oi mmuni zati on.

The TRAP trial concl uded t hat
| eukoreduction by filtration and UVB irradiation was
equally effective in preventing alloantibody nediator
fragnents. So there are data there.

Use of |eukoreduced single donor versus
| eukor educed random donor was of no added benefit, and
the slide is here taken fromthat article by Schlichter
and her co-workers, the control group showing the
hi ghest degree of refractoriness, and the three types
of reduction, alloimunization suppression, either UVB
or filtered concentrates of filtered apheresis products
showed a simlar |ower |evel.

So [ t hi nk t here are dat a t hat
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| eukoreduction is beneficial to decrease the incidence
of al | oi mmuni zati on.

What about other |evels? WlIl, decreasing
H'V activation post-transfusion was thought to be a
really good idea. There was information presented,
al though not formally, at the AABB neeting that the
results of the VATS trial which is sort of a |eaking of
information, if you will, a leaky VAT, is that the use
of |eukoreduction did not appear to be any different
fromthe control armas far as p24 antigen and clinical
response.

| haven't seen the data. W need to be

able to evaluate it, but the runors, unsubstantiated

runors, are that the HLA -- that |eukoreduction did not
appear to have a beneficial ef f ect for H VvV
t ransm ssi on, prevention of It or decr easi ng

reactivation of H V.

This was based on Dr. Mke Busch's paper
where he added white cells to cells in culture and
| ooked at the degree of p24 antigen that was secreted
into the Supernatant.

CW transm ssion, however, is an area where
peopl e seem to have a general agreenent. Now t he key
paper again for the mllionth tine is Dr. Bowden's

paper, which cones to basically this line over here for
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the secondary analysis of patients on Day Zero to Day
100 with the intention to treat CW di sease only.

There were no people in the seronegative
group, in the filtered group six, and six versus zero
was significant, less than .05, whereas in the 21 to
100 primary analysis zero versus three did not reach
signi fi cance.

This sort of sat around for a long tineg,
but then the industry that was transfusing |eukoreduced
blood products wunder cGWs was not reporting an
i ncrease incidence of GOW in the recipients, transplant
recipi ents.

| think now there's a general -- Al though
there has been no additional formal study, there is now
a general feeling that under cQGW purposes prestorage
| eukor educed blood products are considered to be CW
safe, and many centers around the country are using it.

W are wusing it at Yale, including for our
al lotransplant patients and, knock on wood, have not
seen concerns, as are many other major centers around
the country.

Not everyone follows this. Many places are
using it for all but allotransplant patients, but there
seens to be, by dent of the nunbers in the field, an

affirmation that Bowden's study was probably correct in
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that CW safe is a real product that's | euko-depleted
under cQGWP conditions.

There is a high level of consensus that
| eukoreduction will not prevent post-transfusion graft
versus host disease. This is a paper by ahoshi,

which was in Transfusion in 1992, which basically

showed an i ndividual who had received platelet
concentrates that were |eukoreduced but not irradiated,
and developed post-transfusion graft versus host
di sease.

Al t hough theoretically you mght be able to
get the nunbers down to prevent graft versus host, |
think nost prudent physicians and, certainly, nost
attorneys would agree that it's best to use ganmma
radiation at the indicated dose with the FDA gui dance
to prevent graft versus host disease.

Whether or not the upcomng psoralen
inactivation materials, psoralen or riboflavin or other
types, will be able to give you the sane effect has yet
to be shown formally, but it is possible that there may
be other ways of inactivating white cells. But for
now, |eukoreduction is not considered an indication to
prevent graft versus host disease, in ny reading of the
literature.

Again, high level of consensus that use of
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| eukoreduction to prevent transfusion transmtted new
variant CIDis not a concern. So | won't spend anynore
time on that.

Now we cone to areas that are of nuch
concern, which are areas where there's l|low |evel:
Renoval of bacteria, tunor growth, i mmunonodul ation,

post-op infection, reprofusion injury, and response

nodi fiers.

Suffice it to say that renoval of bacteria
from blood is not an indication which will likely to
see the light of |abel copy. There are data in the

literature published by our group as well as others, a
lot from the Red Coss, Steve Wagner, that you can
renove a |large nunber of bacteria from white cells --
fromunits of bl ood.

Whet her the | eukoreduction is because the
filter is renoving the bacteria, the filter is renoving
bacteria stuck to white cells or the filter are
renoving bacteria ingested by white cells may all be
correct. But there are so nmany strains, and there were
exanpl es of various spiked bacterial experinments where
they proliferated -- the bacteria proliferated,
regardless of |eukoreduction, especially wth gram
negatives, that it is not likely to occur.

Is it likely that |[|eukoreduction wll
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enhance the degree of bacterial safeness, if you will?

| think probably that's true, but it wll be hard to
show that data, but it would be another benefit to be
achieved if |leukoreduction were inplemented on a
uni versal basis. So there's |ow consensus, but there's
good data that it is beneficial, to sone degree.

Let's skip this, because we're going to get
back to that in sone detail.

Prevention of reprofusion injury -- Wll,
let me just go to this. Biologic response nodifiers:
There's good evidence again from our lab and others
that sone blood filters wll renbve sonme response
nodi fiers, such as interleuken 8, rantes, t he
conpl enent factors, primarily because of electrostatic
interactions because of their positively charged
nmol ecul es being ruled by negatively charged filter.
But many of the negatively charged response nodifiers
such as the interleuken 1 and IL6 and TNF al pha are not
renoved. It's an electrostatic interaction, and the
nore of the product that's filtered, the less the
efficiency of renoval. So it's really not an
i ndi cati on.

As far as reprofusion injury is concerned,
oxygen derived free radicals are certainly associated

with the return to profusion of an ischem c organ. | f

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

35

you cross-clanp the aorta or do an organ transplant,
there are receptors that are generated on the
epithelial cells and other types of cells.

Wiite cells becone activated, and various
agents are released, including oxygen free radicals,
which wll cause damage in extant infarct areas. I's
that an indication for |eukoreduction? Not unless you
have a | eukoreduction filter in the circulation, which
is not practical, obviously.

So that you may renove the white cells from
transfused products, but the granul ocytes are not very
viable in these products, to begin wth. So there
really is not much indication, although there are sone
very interesting data from the surgical Iliterature
showi ng there may be sone benefit to this.

In addition, there is a paper by Dr.
Massberg in Blood 1998 which shows a vessel which is
profused normally, and here's a vessel that was
rel eased from an ischemc interaction. What you see
it up here are platelets.

The purpose of this paper was to show that
reprofusion injury can be due to platelet activation as
well. So it's not just -- Even if white cells renova
did play a role, platelet activation could cause

reprofusion injury, in addition. So this again is not

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

36

a really -- is not a well accepted, by any neans,
i ndi cation for |eukoreduction but mght be sone benefit
that woul d be derived, were it to be used.

So let's go and take a little bit of tine
and |l ook at the immunonodul ation aspect of it. Thi s
was again another Dr. Blajchman bl eed-the-bunny study
where he | ooked at New Zeal and white rabbits.

What he evaluated was the effect of
syngenei c, all ogeneic and | eukodepleted allogeneic
transfusions on netastases. As you can see here,
almost all the rabbits essentially did have netastases,
but the nedian nunber of netastases was the |east for
the |eukodepleted allogeneic and the syngeneic and
statistically significantly differently higher for the

hi gher al | ogenei c.

So the inplication was -- and there have
been lots of studies which show -- seem to show that
| eukoreduction prevents netastases, recurrence  of

nmet ast ases or the devel opnent of netastases, recurrence
of tunor and decreased post-operative infection.

One of these studies by Lon Jensen showed a
statistically significant drop in the nunber of
abdom nal wound sepsis, wth unfiltered whole blood
being the highest and filtered whole blood being very

low, again very small nunbers. Sonme of the other

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

37

things that were |looked at did not reach statistica

significance, but this is an exanple.

There are lots and lots of papers. [|'m not
going to go over them Sone show that there are
benefits  of | eukoreduction in preventing tunor
recurrence. QG hers show that there are not. The
guestion is -- Then we have neta-analyses which say

maybe, and that's ny final answer.

There are people who strongly feel it's
hel pful . There are people who strongly feel it's not.

What | feel the tinme is right is to take a ook at the

basi c science and  what data is there that
| eukoreduction has any inpact at all on this or is this
just a bunch of clinical trials that have fun things to
know and tell, but really don't give any kind of a
cohesi ve picture.

This is one of ny favorite slides from
Jensen's paper showing that unfiltered whole blood --
You had a 17 day length of stay, and only 11 days wth
filtered whol e bl ood. So you could actually drop the
length, nedian length of stay, alnost by 50 percent
total bed days here. If you didn't get transfused it
was 967. If you did, it was only 537, but there were
nore patients in this group, to be fair.

This again showed total bed days were |ess
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in essentially a conparable group of people here. So
is filtration that wonderful? Can we decrease length
of stay. Are we going to wipe out the blood bank by
having to pay for all these filters, but the hospital
will benefit by having decreased length of stay and it
w |l have a better bottomline.
Vell, we're not going to discuss that.

W're going to discuss sone of the science. There was
a paper by Dr. Ghio -- the senior author was Francisco

Pupo -- in Blood earlier this year on inmmunonodul atory

effects of transfusion.

They wanted to eval uate | eukocytes in donor
bl ood having effects of inducing transplant tolerance,
accelerating tunor growh, recurrence of tunor grow h,
and increased risk of bacterial infection. These are
the issues that they wanted to address.

They weren't sure of the exact mnechani sm
but felt that it may involve induction of anergy, anti-
idiotypic antibody, nmedi ated expression, cyt oki ne
expr essi on i mbal ances, T-cel | cl onal del etion,
regul atory activity, and various soluble factors. This

is what they concentrated on, soluble HLA dass |,

Cass 11, and soluble Fas |igand.
What they showed is here. This bottom
panel is soluble Fas |igand. Soluble Fas ligand, as
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we'll talk about, is a Type Il protein which is
secreted and binds to Fas. Fas is a receptor on cells
whi ch, when bound to Fas ligand, induces apoptosis and

cell death. kay?

So we have soluble Fas ligand secretion
here, HLA dass Il and HLA dass I, in washed red
cells. This is going up -- red cells that are absorbed

for five days, red cells absorbed for 30 days,
| eukodepl eted red cells, platelets, FFP, and serum

What you can see it that the |largest levels
of soluble Fas ligand are in 30 day old red cells and
in platelets with very low levels in washed five-day-
old red cells, |eukoreduced red cells and FFP. That's
true also for HLA Cass | over here and less so for
dass I1.

So there seens to be 30-day red cell and
five-day stored platelets, the highest |evels of these
nodi fiers. So as | say, Fas ligand is a Type Il
menbrane protein which is expressed in activated T-
cells in granul ocytes. The Fas, also known as CD 95,
is expressed on tissues and, when they bind, apoptosis
wi || devel op, cell death.

This binding can result in a cloned
deletion of T-cells in the periphery and a down

regulation of cytotoxic T-lynphocyte activity, and
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soluble Fas ligand is at serum and reported to be high
in hematologic tunors, all very well and good.

Vell, this is what apoptosis is all about.

The cell begins to undergo apoptosis by pulling -- |
will bring this back to |eukoreduction, if you bear
with ne, in a mnute or two. This is getting it to
sone of the basic science, and | want to nake sure
everyone gets at the sane |level here, to the best of ny
ability.

The cell begins to pull away, which is an
apoptotic cell, and wundergoes a series of changes
resulting in nuclear blebbing and then cytoplasmc
bl ebbing, and this is not necrosis, but this is a
program cell death. The cell then gets destroyed, and
it gets eaten up by its neighbors.

This is a slide show ng the exact -- what
the cartoon showed previously, with cytoplasm bl ebbi ng
and so forth.

Now this will occur. This is a slide taken
fromone of the catal ogs from one of the conpanies that

makes these reagents. Wat you see here are a bunch of

receptors, and then you see here a bunch of |igands
whi ch are binding, and anong these is -- here's Fas,
and here's Fas ligand. So this is a T-cell, and here's

the Fas receptor.
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Wen Fas ligand binds to that Fas
receptors, a series of quite conplicated netabolic
processes occur with CAS phases and DCLX and BCL2, a
whol e variety of things we're not going to go into, but
results in cell death. The cell is told it's tine to
di e.

Now you can inmagine a scenario where you

have cytotoxic T-lynphocytes which are suppressing

tumor -- this is quite sinplistic, but a potential
scenario -- and then you infuse red cells or platelets
with soluble Fas ligand, which binds to those Fas

receptors on those T-cells and induces apoptosis, thus
rel easing the tunor frominhibition, and you get growh
of tunor.

This could be one possible scenario for why
sone people find that there is an increase in tunor
metastases with transfusion, but if you |eukoreduce,
prestorage |eukoreduce and then prevent the Fas |igand
from being forned, there won't be that Kkind of
i nhibition.

Again, this may be very sinplistic, but it
gives us a way to get into the science of this. Now,
obviously, there are nultiple receptors, and | want you
to especially be aware of this one, DCR1 and DCR-2

which have a transnmenbrane piece, which are also
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i nvol ved. These are called decoy receptors. V'l |
tal k about that in a nonent.

So | think you understand how finding Fas
ligand production in blood products may have an i npact
clinically on potential effects with tunor grow h.

Now what's the evidence that the Fas |igand
is actually active? Well, this is a way of |ooking at
degree of apoptosis. Here's a cultured nedium and
here's DNA content of about 40.

| f apoptosis is occurring, it's going to
becone | ess. There's going to be a shift to the left
in the curve, and this is a positive control. Seventy-
five percent of the cells involved which are Jurket
cells, which are T cells that have a Fas on the
sur f ace. So here's a positive control where you' ve
stinmulated the Fas and you have apoptosis occurring,
because there's a novenent from this area to the
hypodi pl oi d side, 75 percent.

Red cells stored for 30 days, t he
Super natant, gave you an 89 percent degree of apoptosis
in these Jurket cells, inplying that the Fas I|igand
present in these 30-day stored red cells were active
because it induced death in 89 percent of these Fas
cells. Five-day-old red cells only gave you 11

percent. There's a small peak here. Washed red cells,
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12 percent; |eukoreduced two percent; platelets, 31
percent in this peak; and fresh frozen plasnma about 10
per cent .

So there's evidence that at least in a
Jurket cell nodel you can get apoptosis occurring.
Al so looking at the MR response, what this showed is
that in cells where you got a normal MR response,
| ooking at the very top square over here -- by show ng
the anount of radioactivity present; this is normal. If
you then added to this MR reaction the Supernatant
from a 30-day-old red cell, it obliterated it

conpletely, and simlarly for platelets.

This is a normal reaction. I f you added
the Supernatant of a five-day-old platelet, in the
triangles here, you obliterated it. Wher eas, adding
FFP and |eukoreduced -- plasma from |eukoreduced

platelets in red cells, you did not get deablation,
whi ch woul d be down over here.

So what this is showing is these are active
nol ecules, at least in an in vitro assay. Ckay. So
that's all well and good.

So what this nmeans is that both sol uble HLA

Cass | and dass Il can nodul ate inmmune function, can

bind to their ligands and inhibit or stinmulate

apopt osi s. This could lead to immune tolerance or
SA G CORP.
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activation. W'Il| skip through sone of these.

The main findings were that there are
el evated concentrations of soluble Fas ligand in sone
bl ood conponents, primarily 30-day-old red cells and
pl atel ets. The level is proportional to the anount of
| eukocytes. The levels are proportional to the length
of storage. They are functional, and it is believed
that these are shed from | eukocytes during storage.

So prestorage |eukoreduction would inhibit
this. Vell, we still need to link this to sonething
and I'll show you what that linked to right now.

There's a paper by Dr. Pitti and a whole
slew of people -- this is ny own way of not having to
wite 75 nanmes; the senior author is Dr. Avi Ashkenazi
from CGenentech -- entitled "Genomc Anplification of a
Decoy Receptor for Fas Ligand in Lung and Colon
Cancer . "

What they found was there was anot her decoy
receptor which they called DCR-3 which did not have a
transnenbrane piece and was secreted. This materi al
DCR-3, is a decoy receptor, and that it binds to Fas
ligand and inhibits Fas |igand i nduced apoptosis.

They found that DCR-3 was produced in the
tissues in half of 35 primary lung and colon tunors

t hey studied. So if you have a tunor which is
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secreting this DCR-3, this decoy receptor, binding Fas
ligand, it could block the apoptotic signal and enhance
the cancerogenicity, if you wll, of that particular
t unor . It could be resistant to apoptosis and,
therefore, nore likely to enhance tunor grow h.

This suggests that certain tunors may
escape Fas ligand dependent cytotoxic attack by
expressing this decoy receptor that blocks the Fas
ligand. This could -- It would be one explanation why
studies that purport to show colon cancers having --
there's an effect in colon cancer netastases of using
bl ood transfusions. Sone have results that are
positive, and sone are negative, because not all tunors
are the sane.

What we consider to be colon cancer and a
colon cancer and colon cancer may be different, and we
have to get nore sophisticated analyses to see if these
tunors are producing receptors |like DCR-3 plus a |ot of
ot hers.

Therefore, it may be, in a sense, garbage
in, garbage out. W're looking at what we think is a
uniformgroup of cells. In reality, they are nmuch nore
sophi sti cat ed. In our own naive way we're thinking
wel I, you | eukoreduce, and that's going to cure cancer.

It doesn't work that way, necessarily.
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These are sone of the mechanisns which,
hopefully, can be devel oped through the NHLBI and so
forth to study this on a scientific basis, know ng that
these response nodifiers are produced in Dblood
pr oduct s.

So the answer to is |eukoreduction going to
prevent tunor growh, is it going to prevent sepsis --
the answer is we don't know, but there is a I|inkage
and there may be sone justification for why sone
studies appear to show a positive result and other
studies don't.

So it's still a low indication, but | think
it's one of the nost exciting ones, and ones that wl
be discussed at a conference that we're going to be
having in March, that you' re aware of.

In addition, there is sonme work that Dr.
Harold Merriman published nmany years ago |ooking at
ot her aspects of anergy. Not only does | eukoreduction
seemto prevent the -- take out the antigen presenting
cells, but he showed that if you stored blood over 13
days, the secondary signal, the B7 signal, did not
appear, and there is sone additional data now that just

canme out in Blood a short while ago showi ng that bl ood

that's been stored for a period of tinme does not

stinmulate alloimunization but actually may produce
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aner gy.
So | eukoreduction renmoves a lot of these
concerns, but there are certainly aspects of
i mmunonodul ation which are far nore inportant. I
think, if we're going to get the maxi mum benefit of
| eukoreduction, it has to be prestorage, and bedside
| eukoreduction is not going to address these concerns
and, certainly, by the tine you start | eukoreducing,
t he cytokines and the response nodifiers nmay al ready be
present. So | think that addresses a quality issue.
There is also a paper by Dr. Jon Senple

that was in Blood in 1999. Extrene | eukoreducti on of

major HLA conplex Oass Il positive B cells enhances
allogeneic platelet imunity. This paper purports to
show that, if you |eukoreduce excessively, you nay

actual |y stinmul ate al | oi mmuni zati on r at her t han
decrease it. It decreases to a point, and then after a
certain level you start to get an increase in
al | ol mmuni zation, sort of a paradoxical effect.

So there's lots of areas. | don't think
we're going to get to the degree of |eukoreduction that
they're talking about here, but it was just another
interesting aspect, that all |eukoreduction may not be
beneficial, depending on the degree.

There are data in the literature that,
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whether it's |eukoreduction by filtration or process
| eukoreduction, you may get different anounts of
| eukocyte subsets. There are sonme people that |ive and
die by these concepts and say that there's far too many
granul ocytes in the process | eukoreduced products.

| think, generally, many people feel that,
if you | eukoreduce to the sanme degree, that the effects
are simlar. Some people quibble with this. Mre data
are needed, but these are sone of these types of data
showi ng that process |eukoreduction does give you a
slightly di fferent subset anal ysi s, and t he
inplications of this have not been shown at all, as far

as | know, in the literature.

There was a paper which -- This was a Xerox
which | nade a slide of -- showing that the good news
is that, if you |I|eukoreduce blood, red cells and

platelets, you do not fragment the white cells and
rel ease prions that nmay be present in these products,
resulting in the spread of CID. This canme out in the

British Journal of Hematology earlier this year.

It is an exanple of people |ooking for
concerns in areas | didn't even think was a concern. |
don't t hi nk this IS a good I ndi cation for
| eukor educti on.

Kapl an-Meier plots to |look at whether the
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| eukoreduction or not had an inpact on | eukem c outcone
of a patient with |eukema, patients with |eukema --
This is their Kaplan Mier relapse resurvival, whether
they received filtered blood or |eukoreduced blood --
Sorry, nonl eukoreduced blood or |[|eukoreduced. There
was really no difference between the two. So
| eukoreduction does not appear to have an inpact on
survival from AM..

Are t here adver se effects of
| eukor educti on? Yes. VW are well aware of the
bradykinin issues and the simulation of bradykinin in
sone situations by sonme types of blood filtered nedia
that may have a negative charge, with the potential
enhancenment of the bradykinin that's forned by the
i nhi bition of angi ot ensi n converting enzyne or
ki ni nase-2, and there are data for that.

This was a paper by Dr. Shiba in

Transfusion '97, which showed a maxi mum increase in

bradykinin and decreasing anounts of ACE due to the
addition of ACE inhibitors. The r squared of this is
about 36 percent, which neans that there is a one-third
-- One-third of the change in the y axis is explained
by a change in the x axis.

That's a very low level, and not everyone

agrees on the way bradykinin is neasured. There are
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lots of questions. The point is that this was enough
however, for the FDA to issue a nedical alert that
bedsi de | eukoreduction can produce hypotension. Thi s
was in My of 1999. Rapid onset can produce
respiratory distress and shock.

It resolves when the transfusion 1is
di sconti nued, and since '94 80 out 20 mllion
| eukoreduction filters have produced this. Is this a
maj or heal th scourge? | don't know. We're presenting
the data, and you can decide on scourges at |unch

The FDA doubts that this is due to ACE
inhibitors or negative filter nedia. However, this is
sort of like Y2K There will be no Y2K problem but
get extra flashlights and just don't be in an elevated
building or in a subway when the clock strikes
m dni ght .

They recommend watching for a decrease in
bl ood pressure with | eukor educti on filtration
flushing, stop the transfusion, and use prestorage or
in-lab |eukoreduction filtration. So again, this is
sort of where the state of the art is for this.

There is also questions about whether --
this is a paper by WIlis -- whether fresh frozen
pl asma should b | eukoreduced. The data are that there

are bags which have greater than five times 10° white
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cells in it of fresh frozen plasma, |eukocytes and
| ynphocytes that may survive this. \Wether that needs
to be | eukoreduced also hasn't been fully evaluated at
all.

This slide actually is from The New Engl and

Journal from years ago. | used to think this was a
patient. This is the doctor. This is not the patient.
The doctor -- This IV pole was on | oan.

What this neans is that this is a cost
issue, which I'"'mnot going to get into, other than just
to show this slide which wll not go away. It
continual ly pops up.

So what are ny thoughts on wuniversa
| eukoreduction as we get to the new mllenniun? That,
nunber one, they are Y2K conpatible, although often
they stop running for no apparent reason. So maybe
they are not. Wio knows?

They are increasing in popularity. Qur
hospital admnistrators -- and this neans, nmay they all
live and be well -- are accepting |eukoreduction as a
standard of care. The Red COoss, Anerica s blood
centers, and others are converting generally, and
probably will drop the cost as the volune of products
increases. This is econom cs.

If this is true, it could decrease |ength
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of stay. If all those things that we heard about,
decreasing length of stay and decreasing tunors work
it may actually be beneficial. So they actually could
end up paying for thensel ves.

This wll benefit the hospital, but not the
bl ood bank or the blood transfusion service, which is a
cost center. One benefit, if you consider universal
| eukoreduction as OCNV safe, there is sonme financial
savings to be considered in that regard.

The switch to universal |eukoreduction
woul d decrease inventory problens, so you don't have
multiple parallel inventories, which certainly we found
to be helpful. M belief is that nonl eukoreduced bl ood
products will go the way of fresh whol e bl ood.

Qur institution was able to convert
relative small dollars, which we can talk about at
another tinme, and we did this by going to the nedica
board, presenting the case, and then the nedical -- the
transfusion commttee first, then the nedical board,
and now we're solely inplenenting and trying to do
i nternal reassessnent of our budget.

So lastly, even if universal |eukoreduction
is in place, according to the CFR 606.122, instructions
to use a filter in the admnistration equipnent, you

still will need to use a 170 mcron filter. That is
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still a requirenment, and the CFR is wunlikely to be
changed in this regard. This is just an FYl.

So are we ever going to get to Happy Vall ey
where everything is wonderful? | don't know W have
a long way to go, but the data, | think, | tried to
summarize for what you knew on |eukoreduction and
express sone of the changes that are occurring in the
i mmunonodul atory and the septic area where | think sone
really exciting science is going to be generated.

So I'll stop there. Thank you very nuch.

(Appl ause.)

CHAl RVAN LEE: Thank you, Dr. Snyder.

In the way of questions, unless it's really a
burning question, | would ask the audience to actually
just jot them down and hold them until we get to the
panel di scussion. Many of the questions nmay be
answered during the course of people' s presentations,
and also | think it would nmake for a tighter conference
if you would just sinply jot them down and hold them

Qur next speaker is Ms. Carolyn Jones from
the Health Industry Manufacturers Association, who is
really is tasked with a difficult job of representing
all of the device manufacturers. | really thank her
input in contacting all the individual manufacturers,

devel opi ng a consensus stance for today's presentation.
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MB. JONES: As Dr. Lee indicated, |I'm here

today representing the Health Industry Mnufacturers
Associ ati on. HIMA is a Washington, D.C, based trade
association and the | ar gest medi cal t echnol ogy
association in the world.

H MA represents nore than 800 manufacturers
of nedical devices, diagnostic products and nedical
information systens. H NMA s nenbers manufacture nearly
90 percent of the 62 billion of health care technol ogy
products purchased annually in the United States and
nmore than 50 percent of the 147 billion purchased
annual | y around the worl d.

Sone of our nenbers manufacture products
that contribute to the national effort to inprove the
safety of the nation's blood supply.

| just wanted to take note that today's

presentation will also include information from the
apheresis manufacturing conmmunity. It's not just the
filters. W decided that we would sort of like to

provide the information on the broad |andscape rather
than just what the filters can do.

I'd like to thank the FDA for inviting ne
today to present the industry perspective on the
ability of the nmedical device industry to neet the

demands that will be inposed by CBER s antici pated nove
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to universal |eukoreduction of all cellular blood and
bl ood products intended for transfusion.

Leukoreduction is being used increasingly
to prevent transfusion reactions, alloimunization
disease transmssion, and to reduce health care
conplications while on transfusion. Leukoreduction can
be acconplished by various nethods, including the use
of dockable systens, in-line red cell systens, in-line
whol e bl ood systens, and by apheresis.

Interest in these various nethods of
| eukoreduction has increased as the blood supply has
cone under increasing scrutiny around the world.
Leukoreduction is now mandated in at |east nine
countries, and a nunber of other countries are
considering nmandating it, with inplenentation processes
t hat have ranged fromsix nonths to two years.

The shorter inplementation tines are recent
initiatives in countries having nore experience wth
the practice of [|eukoreduction or in countries that
have sort of benefitted fromthe experiences of others.

W would like to note that none of the
countries where universal |eukoreduction has been
mandated or inplenented collect the nunber of wunits
collected here in the United States. The nunber of

units collected range from 100,000 units per year to
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2.3 mllion per year.

Just to provide sone idea of how
| eukoreduction is growing, one year ago there were an
estimated 7 mllion |eukoreduced blood units provided
worl dw de. Currently, worldw de there are an esti mated
10 mllion units provided annually.

As Dr. Lee indicated wearlier in his
present ation, in Septenber 1998 the FDA's Blood
Products Advisory GCommttee voted unaninously for
| eukoreduction of all cellular blood products. By
Decenber 1998 | eukoreduction in blood centers was
al ready expanding, such that 10-17 percent of the
nation's supply was |eukoreduced. O that, bedside
| eukoreduction was the dom nant method and was
perfornmed twice as often as prestorage | eukoreduction
perfornmed in a bl ood center.

Six nmonths later in July of 1999, the rate
of use had clinbed another 30 percent, so that sone 25
percent of the nation's supply was | eukoreduced. At
this time, 60 percent of the |eukoreduction was being
done not in a hospital but rather at freestandi ng bl ood
centers. The rate of |eukoreduction continues to grow
about five to seven percent per nonth.

In general, bedsi de | eukoreduction in

hospitals is declining, but is regionally variable as a
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factor of blood center policy. VW will no doubt hear
from the blood collection community present that
currently blood centers are voluntarily practicing
| eukoreduction in a range of 15 percent to sone 100
per cent .

Met hods for | eukoreducing bl ood conponents
at blood centers are dependent on the center's
experi ence, manuf act uri ng costs, manuf act uri ng
oper ati ons. These operations vary from center to
center, creating user preferences based on ease of use,
quality control, and facilities' capabilities.

This is particularly true for the type of
filter or filter set used by the different centers.
The question now beconmes what's going to be the tine
frame for inplementation of the requirenent for 100
percent | eukoreduction in the United States?

|f we assune, based on current trends, that
one-half the blood transfused in the US. in the year
2000 will be |eukoreduced, we can attenpt to nake sone
estimates or sone predictions about utilization.

W believe that 50 percent of the red cells

transfused will be |eukoreduced, and that the trend
toward prestorage |eukoreduction wll continue. Next
sli de.

An even higher percentage of platelets wll
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be |eukoreduced in the upcomng year. Ve estimate
about 68 percent. This estimate is even higher for
single donor platelets where greater than 95 percent
wi Il be | eukoreduced. Next slide.

Fresh frozen plasma has not had visibility
as a blood conponent requiring |eukoreduction. To
date, there are no standards defined and, therefore,
it's difficult to neasure the quantity today and in the
future. Next slide.

This nove toward universal |eukoreduction
in the United States has not been | ost on
manufacturers, who have already begun to expand
manuf acturing capacity. Typically neaningful expansion
in capacity requires six to eight nonths for add-on
| eukoreduction systens, 12 to eight nonths for integral
collection systens, and six to 12 nonths for transition
to whole blood platelets to |eukoreduce single donor
platel ets coll ected by apheresis.

Most manufacturers began the process of
expandi ng manufacturing and production capacity at or
before the 1998 FDA Bl ood Products Advisory Commttee
vote for universal |eukoreduction.

At this juncture, that expanded capacity is
t oday becom ng avail abl e. Real i zing the need through

di scussi ons with bl ood pr ovi di ng or gani zat i ons,
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manufacturers have already begun allocating nore
resour ces to meet t he needs of uni ver sal
| eukor educti on.

While supplies are still somewhat |imted,
due in part to sone Y2K hoarding outside of the United
States, by February 2000 we expect capacity to neet the
current rate of expansion, which is about six percent
per nonth. At six percent conpounded growh, the U S
will double to 50 percent |eukoreduction in about one
year, and achi eve universal |eukoreduction by Decenber
2001.

Ve bel i eve t hat manuf acturers can
confidently support this rate of wutilization. What is
not included in this equation and what is not a

manufacturer's issue is the need for the blood banking

community to address facility changes, process
i npl enent ation and val i dati on, l'i censure, bl ood
conponent i nventory rmanagenent, and rei nmbur senent

issues that are an integral part of determning the
timng of any mandated | eukoreduction initiative.

From our perspective, these issues nust be
addressed to ensure that our custonmers have the
resources to acconplish this nove. It should be a well
coordi nated effort and cannot happen over ni ght.

The FDA nust consider expedited review of
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bi ol ogical |icense applications submtted by the bl ood

banki ng community for |eukoreduced product approvals in

or der to facilitate any nove to uni ver sa
| eukor educti on. Additionally, consideration nust be
given to who wll pay the increased cost of

| eukoreduced blood conponents, given the overall
enphasis on health care cost contai nnent.

Current reinbursenent coding is out of
dat e. It does not adequately address the spectrum of
avai | abl e bl ood products, |eukoreduced or otherw se.

Several options for |eukoreduction are
available to blood centers and hospitals, including the
dockabl e systens and the in-lines and the whole blood
systens, as well as apheresis. Each nmethod or process
has its own set of advantages and di sadvantages, which

we wWll not discuss at this tine.

The red cells are | eukor educed by
filtration only. The filtration options include the
in-line, the red cell in-line, red cell dockable

filters, again each having their own advantages and
di sadvant ages.

W expect a natural wutilization mx of 50
percent add-on and prestorage systens and 50 percent
integral |eukoreductions in the collection system Red

cells again can al so be obtained by apheresis, and then
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filtered, providing another option.

Single donor platelet |eukoreduction 1is
acconplished either as part of an apheresis separation
t echnol ogy or, alternatively, post separation
filtration. Whol e blood derived platelets are either
in-line filtered or a separate filter is connected
after pooling.

FDA has not established a regulatory
standard for |eukoreduced plasnma. However, in-line and
dockable filtration nethods, as well as apheresis
techni ques, are available to acconplish | eukoreduction.

In light of this, CBER should review the need for
standards for | eukoreduced pl asna.

Addi tional options may be available in the
future. As such, H MA believes that the FDA should not
mandate the nethod or neans of |eukoreduction. I t
should be wup to the blood providing agency or
organi zation to develop or decide on the type of
process that is nost appropriate for their institution.

By this, we nean dockable systens or the
in-line syst ens, in-line whol e bl ood syst ens,
nonfiltered but verified process controlled apheresis
systens should all be available and all owed, as |ong as
the end result is a reliably |eukoreduced product.

W also feel strongly that CBER should
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continue to review its regulatory process inprovenents
through the device action plan, and CBER should also
work to ensure that expedited review procedures and
other focus actions help to speed the adoption of the
new | eukor educti on technol ogi es.

In sunmmary, manufacturers of |eukoreduction
technol ogi es have positioned thenselves to neet the
demands of universal | eukoreduction. The timng of
accept ance and i npl emrent ati on of 100 per cent
| eukoreduction by the nedical community and by the
bl ood centers are the drivers of the manufacturers
capacity.

A responsi ble approach to | eukoreduction,
uni versal | eukoreduction, involves a process like this
wor kshop and industry alignment on the issues and
timng. W do need to work together. This neeting is
an excellent catalyst, and we are grateful to al
participants.

W in industry look forward to working with
the FDA and the blood banking community to achieve
uni versal | eukoreduction. Thank you.

(Appl ause.)

CHAl RVAN LEE: Thank you, Ms. Jones.

This is a rare situation in which we are

approximately five to ten mnutes ahead of schedule.
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So we will go ahead and break early, but if we could
reconvene at pronptly 10:20 to begin the next session
that will probably be good for the thoroughness of the
remai ni ng wor kshop.

(Whereupon, the foregoing nmatter went off
the record at 9:58 a.m and went back on the record at
10:21 a.m)

MR HOLNESS: Thank you. |'m Leo Hol ness.

I'm a nedical officer at the Blood and Plasma Branch
of Dvision of Blood Applications. I'm going to
noderate Session Il of the workshop, and I'm sure this
is the session that you' ve all been waiting for, the
regul atory approach of FDA to the inplenentation of
uni ver sal | eukoreducti on.

Qur first speaker will be Dr. Jong Lee. As
Dr. Epstein nentioned, Jong heads our Blood and Pl asma
Branch at CBER and he wll speak on the revised
gui dance for whole blood and red bl ood cells. Jong.

CHAl RVAN LEE: Thank you, Les.

During the break, I received a few
guestions about the possibility of copying sone of the
what | <call the key decisions, so that it wll be
available to look at while they're conducting
di scussi on.

W did not do that, because when the pane
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session opens, what | plan to do is project each one of
those on the screen and have it projected as the
di scussion unfolds. So we'll probably spend about ten
to 12 mnutes on each point, barring that we stay on
schedul e.

So with that as a brief remark, as people
start to trickle in, 1'll begin ny next presentation.
Just as a coment, although the title as currently
printed is "Revised Cuidance on Inplenentation of ULR
FDA Expectations for Revised Quiidance of Wole Bl ood
and Red Blood Cells,” it's really nore of FDA
expectations in a general way that are not necessarily
restrictive to whole blood and red blood cells but
potentially applicable to platelets as well.

So you mght also think of it as sort of a
general FDA expectations as to specific. A so, | have
to point out that this is not the FDA expectation. As
you mght anticipate, there are many versions wthin
the FDA alone, let alone the industry, as to how to
proceed, and |I'm presenting one version of that which
hopefully, represents sort of the sum of the diverse
opinions that are existing within the agency al one.

Ckay. | think nost people have gathered
back into their seats, and | hear the doors closing.

So I'll begin ny presentation.
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Just to point out, whole blood, blood cells
and platelets, which are the key issues, although we've
heard references to |eukoreduction of plasma, | think
we can probably deal wth that in the discussion
section as to what the FDA should state about
| eukor eduction of plasna. To ne, it's a rather novel
t hought .

| think it nmust be fairly easy to achieve
| eukoreduction of plasma, given standard procedures of
centrifugation, but perhaps not. Anyway, the focus
remains on the cellular conponents, whole blood, red
blood cells, and platelets, and these are discussed --
these are reviewed -- The submssions for these
products are reviewed in basically two areas wthin
CBER

The whole blood and red blood cells are
reviewed within the Blood and Plasma Branch of the
Division of Blood Applications and, therefore, | am
addressing that topic at this tine.

The pl atel et subm ssions are routed through
the Dvision of Blood Applications, but the actual
review is performed by the Division of Hematology in
the Laboratory of Cellular Hematology, and Betsy
Poi ndexter from D vision of Hematology wll be

di scussing that aspect in a nore specific way.
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So there are two presentations on the whole
issue. They may cone across as two versions, each from
the respective review unit, but please keep in mnd
that portions of each may be applicable to the other,
and these are sinply alternatives to evolving FDA
t hi nki ng whenever you notice di screpanci es.

W nmade no effort to come up with a single
streamined view of FDA s expectations, and decided to
sinply let ideas flow, in keeping wth the spirit of
today' s workshop in devel oping a public consensus.

What | will go over in the next few m nutes
is I'"ll once again point out that the inpetus for the
uni versal | eukocyte reduction is the BPAC vote, but
then nake sone additional observations about the
transition to ULR which often relates back to the BPAC
vote, and go over sone of the key decisions in nore
detail.

In ny overview this norning, | presented
five key decisions, of which I wll try to address
three as applicable to the actual revised guidance for
cellular products, whole blood and red blood cells, for
t he purposes of this talk.

The key decisions | wll be addressing are,
as you heard this norning, tine frame, the actua

i npl enentation plan, and the plan for possibly changing
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the QC aspect of |eukoreduction process.

Once again, 1'd like to reenphasize that
the aspect of |eukocyte reduction that is of highest
clinical inmportance is actually the controversia
indications, and that's the reason we're having so much
trouble determning how to proceed. The nost inportant
indications are actually the nost controversial and,
obviously, this happens a |ot in nmedicine.

| have to point out that there is the
potential reduction of immune suppression, which hasn't
been shown concl usively. There is the potential
reduction of the blood storage region, which hasn't
been shown conclusively, and there are other potentia
reduction -- beneficial aspects of |eukocyte reduction
not listed here.

O perhaps slightly less inportance but
i nportant nonetheless is the nore accepted indications,
reduction of |eukotropic virus transm ssion, reduction
of HLA alloimmunization, and then the w dely accepted
i ndi cati on, the prevention of febrile nonhenolytic
transfusion reaction.

Based on this, BPAC voted 13 to zero wth
three abstentions, but once again this vote sunmmarizes
lack of strong supportive data. However, based on

little risks associated with |eukocyte reduction, if
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any, led to this voting; and also the inpact on health
care was not considered, and each nenber of the BPAC
conmttee, when they were explaining their votes,

supported a gradual approach to wuniversal |eukocyte

reducti on.

| believe this workshop today is the first
step toward that gradual. Sone of you may think that
this is too gradual. G hers think that this workshop

is necessary to make sure that we don't proceed too
hastily.

Now to turn to sone observations, and this
is sort of ny attenpt at summarizing the sentinent
reflected in the BPAC voting and the explanation that
each BPAC commttee nenber voiced, as well as all the
comments |'ve heard since then

It seens reasonably clear that, although
| eukocyte reduction is safe, it remains unclear whether
the effect of [|eukocyte reduction 1is clinically
inportant for the typical transfusion recipient.

Poi nt nunber two: Although the transition
period presents a unique opportunity to conduct
controlled <clinical trials that nmay be otherw se
difficult for ethical or practical considerations or to
devel op public consensus opinions, just the potential

of having an FDA nandate of universal |eukocyte
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reduction, | think, actually renoves sonme of the
potential practical considerations of logistics and
costs and so forth in terns of conducting such a |arge
controlled clinical trial which is essential, if we are
to nove forward in generating that data that is
supportive of t he nor e I mportant, currently
controversial indications for |eukocyte reduction.

Wthout the, quote/unquote, "threat" of
such a -- of wuniversal |[|eukocyte reduction being a
requirenment, such clinical trials are probably not
going to happen, but with the anticipation that this is
comng in the future, although it's not clear exactly
how fast, | think we'll probably foster these trials to
happen nore |Ilikely than if there were no such
di scussi on about them

In fact, sonme of these trials have begun
al ready, based on the BPAC vote, well before today's
wor kshop.

The third observation to keep in mnd is
that the inplenmentation issues differ, obviously, for
different centers, and they depend on center m ssion,
the mssion of each blood center, the size, and the
operational conplexity. Al though we would like to
think that there can be a single FDA guidance to

provide as to exactly how each bl ood center should rol
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out or inplenment wuniversal |eukocyte reduction, this
appears a daunting task.

The fourth observati on: Uni ver sa
| eukocyte reduction should be inplenented in a way that
maxi mzes clinical benefits while mnimzing risks, and
those risks include the potential adverse inpact on
heal th care deliver. In other words, you mght
produce the highest quality blood, but if it results in
lower quality patient care overall, then we have
def eated our public health m ssion.

So although we cannot directly consider
costs, we are very mndful of the cost issues, and they
are always in the back of our m nds.

So in terns of what the essence of the

forthcomng -- potentially forthcomng revi sed guidance
on | eukocyte reduction will address, it has to first
answer this key decision: Should FDA recommend a

sinple transition period of 12 nonths or briefer or
should FDA support transition periods that are |onger
than 12 nmonths which may allow further maturation of
costs, clinical and scientific issues?

This is kind of like true/fal se questions
on a test. You have two choices. You pick the |onger
sentencing, and you're wusually right. | highlighted

the longer one in red, which indeed reflects at |east
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one version, including ny version, of how we should go
about deciding on a tinme frame of inplenentation.

To expand on that a bit further, one
proposal is the followng: Recommend -- FDA nmay
r ecomrend t hat each bl ood center devel op an
i npl enentation plan, not necessarily the whole
i npl ementation but develop a plan in six nonths. Si x
nmonths is not too slow or not too fast. It's
reasonable for a plan. But then the plan to be fully
i mpl enented for all whole blood and red cells at |east,
and potentially to also platelets -- depends on the
consensus that we derive internally, based on your
input, of course -- to inplement all of this in three
years.

Now that could be interpreted by nmany as
being overly generous, overly lengthy, but many wll
argue that this is also quite an aggressive schedul e.
But the idea is to switch the default decision in the
absence of definitive data either for or against ULR
from not performng |eukocyte reduction for all blood
conponents to doing them in three years unless proven
ot herw se.

So rather than doing sonething and waiting
for -- Rather than waiting for the data to appear

before acting, you decide to act by a certain tine
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unless there is data against it. So this sort of
represents a switch into thinking about the default
node of operati on.

For those who think that the three years
m ght be overly conservative, what we could do is hold
an interim public discussion, perhaps in the form of a
BPAC di scussion, at the one-year juncture to determ ne
if universal |eukocyte reduction should be inplenented
sooner -- fully inplenented sooner. So that represents
one current version of FDA thinking about the
i npl erentation tine frane.

Now all of this is to allow and actually
encourage the maturation of scientific data regarding
the «current controversial indications of |eukocyte
reducti on, ei t her in the form of a consensus
devel opnment or actually in the form of controlled
clinical trials.

Many clinical endpoints, if you wll, can
be addressed, but the nore inportant ones that nost
workers in the field are currently considering involve
whether or not there truly is an imune suppression
effect, whether or not truly |eukocyte reduction can
dimnish the blood storage |esion, as well as
strengthening the currently occurring data for reducing

HLA al | oi mmuni zati on i nci dence.
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One consensus devel opnent conference 1is
already planned and is scheduled, and [|'ve seen the
"Save the Date" notice of fliers -- 1I've noticed fliers
al ready being distributed at the outside desk. This is
being organized actually by D. Snyder and Dr.
Bl aj chman from Yale and MMaster Universities and is
entitled "The dinical and Ml ecul ar Basis  of
Transfusion |nduced |munonodulation' to be held in
Washi ngton, D.C. in March 2000.

|'m sure there will be lots of interesting
presentations at that consensus devel opnent conference,
as well as any other future conferences that m ght be
addi tional ly hel d.

Addi tional studies are being planned or are
currently wunderway, and these studies actually do
include controlled clinical trials. [|'maware that the
Massachusetts General Hospital either has begun or wll
shortly begin a controlled trial on | eukocyte
reducti on.

At this juncture I'd like to just point out
one study that represents recent data on m crochinerism

after blood transfusion that is quite interesting and

appears relevant to today's discussion. | don't want

to violate the ground rule that | referred to this

morning, but | believe it is worth pointing out, at
SA G CORP.
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| east in one slide.

Pl ease excuse the anount of words on this
slide, but | didn't want to take up too nuch nunber of
slides on scientific data. But | think by now sone of
you mght be hungry for actual scientific data. So
it's probably reasonable to present this slide.

There was a paper published in Blood in My
of this year, and the lead author is Dr. Lee,
unfortunately not this Dr. Lee but Dr. Lee,
nonet hel ess, with the senior author of Dr. Mke Bush
fromformerly known as Irwin Menorial Blood Center.

The title of the paper reads as "Survival
of Donor Leukocyte Subpopulations in | nmmunoconpetent
Transf usi on Reci pi ent s: Fr equent Long Term
M crochinmerismin Severe Traunma Patients."

What the study |ooked at -- They | ooked at
two groups of patients, one set of eight elective
surgery patients and a second set of ten trauma
patients. The difference between the two groups is the
nunber of blood units that they received.

Now all of the blood units that these
subjects received -- patients received were not
| eukoreduced and not irradiated. The el ective surgery
patients received either one or two units, a nean of

1.5 units, and the trauma group patients received at
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| east four and up to 18 units, typically ten units per
patient.

What Dr. Lee and the rest of the
investigators did is to analyze the persistence of
donor derived blood cells by a technique called
guantitative allele specific PCR polynmerase chain
reaction, and they actually targeted nmale to fenmale
transfusions as a way of tracking donor cells. Not
that nmale to fenmale transfusion was an inportant
aspect, but it allowed the tracking of the donor cells
inarecipient for long periods of tine.

Wen they |ooked at it using this
technique, they were able to show that in the elective
surgery patients these cells transiently proliferated
fromdays three to five in nost patients, but all cells
were conpletely <cleared below the threshold of
detection by this technique within two weeks in all
patients. However, in the group that was heavily
transfused, in the trauma patients, the ones that
typically received ten wunits, the cell survival was
docunented up to 1.5 years after the transfusion, and
it included multilineage cells, CD4 and CD8 as T cell
mar kers, CD15 as the nyeloid nmarker, and CD19 as the B
cell marker.

They were able to show by additional HLA
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typing studies and one-way m xed |ynphocyte reaction
studies that these were actually of single donor
source, and they represented donor cell engraftnent
wi thout clinical transfusion associated graft versus
host di sease.

So that's very intriguing. GCbviously, it's
a very interesting and inportant paper, but it should
be followed up wth additional studies, potentially
leading up to controlled clinical trials, to determne
what neaning this has <clinically for the typica
transfusion recipient.

So what does it nmean? Wat could it nean
for the transfusion induced inmmunonodul ation? It
appears that this multi-transfused patients, there is
evidence of tolerance to donor cells, evidence of
clinical transfusion associated graft versus host
di sease. Prof essions used that term because there
weren't anything clinically evident that showed that
there were any graft versus host di sease goi ng on.

Potentially, that represents sone degree of
I MuNosuppr essi on. Perhaps this is one nechani sm of
I MuUNosuppr essi on that's bei ng di scussed anong
reci pients of bl ood.

It appears engraftment is nore likely with

nmore transfusions. It appears that increased post-
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operative infections and tunor recurrence that we have
seen in sone studies could potentially be related to
t hi s phenonenon.

Does this nean that universal |eukocyte
reduction should be considered in conjunction wth
gamma irradiation, since irradiation is the nethod of
choice for elimnating transfusion associated graft
versus host di sease?

Does this nmean that we should revisit the
irradiation induced storage |esion, along wth
uni versal | eukocyte reduction, because the current data
on the fact that irradiation shortens blood unit shelf
life is really based on limted data, and also it does
not take into account the fact that |eukocytes m ght
nmedi ate whatever effect on storage lesion irradiation
had?

So I t hi nk t here S addi ti onal
considerations that nust be -- That, fortunately, wll
be forthcomng in the next several years.

Ckay. | hope |I haven't violated a ground
rule, but that's an interesting tidbit to consider.
The way | justified it in the franmework of this talk is
that | think those are interesting considerations that
support a longer phase-in or transition period to allow

data maturation with potentially the interim discussion
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at one year to act nore aggressively, if indicated.

Movi ng on to the next question: Should FDA
recommend specific inplenentation criteria applicable
to all blood establishnents or should FDA provide only
the framework w thin which blood establishnents adopt
an i npl enentation plan specific to each center?

Once again, if you are a good test taker,
you highlight the longer sentence, and that's ny
position here, that we should provide sonme franmework
but allow each blood center who know their operation
best to develop each specific inplenentation plan.
This is consistent with the coments that have been
made previously.

So if we were to decide on a tine frame of
three years to full inplenentation, in the absence of
definitive data either for or against ULR as the
default decision, then it would be up to each blood
center to develop its own specific inplenentation plan,
subject to FDA verification that they have a plan,
perhaps at an inspection and perhaps in FDA comments if
the plan i s unreasonabl e.

The plan wll nost |likely address the
mlestones in terns of tinme, as to where they will be
with passing of tine during the transition period --

for instance, X percent of all blood units manufactured
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by Y period in time, and whether or not the blood
center strategically picks one blood type over the
other before proceeding wth universal | eukocyt e
reduction, and whether or not the |I|eukocyte reduced
bl ood conponents should preferentially be triaged to
certain patients for certain patient indications.

Those are physician decisions that are even
beyond the control of the blood center, but actually
resides at the level of the hospitals and the treating
physi ci ans.

The issues regarding additional staff that
m ght be necessary, additional training that mght be
necessary, additional equipnent, |aboratory space and
inventory control -- these are all conplex operationa
issues that each blood center is best equipped to
deci de for thensel ves.

Then | will nove on to the third question
whi ch reads: Should the current FDA guidance on
| eukocyte reduction be retained for wuse during the
transition period or should the definition on quality
control of |eukocyte reduction be updated from the
current FDA recommendations for inplenentation during
the transition period?

Now here, if you apply your test taking

skills, you would be wong, because | actually favor
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the shorter sentence, that we sinply retain it, just to
anal yze -- just to separate the variables in tine. I
don't think we want to attenpt too nuch all at once
but do it one step at a tine.

This is not to say that our current
recommendation is perfect. It certainly could be
inmproved, as I'Il illustrate as follows: The current
recommendati ons say that you should sanple a m ni num of
one percent or four wunits per nonth, whichever 1is
greater, and the sanple nmay cone from the units that
have been manufactured in the previous 30 days, and
with the requirements that the level of residua
| eukocytes remain at five times 10° cells per unit or
below, with a product recovery of at |east 85 percent
of the red blood cells.

If a blood center applies these C criteria
and receives acceptable results, then does it assure a
robust | eukocyte reduction process? | nean, how robust
is it? What do we know about the possibility of
unaccept abl e products slipping through?

If we pick a scenario where a blood center
manuf actures and | eukocyte reduces 400 red cells per
nmont h, suppose an error in filter primng procedures
used by a new staff nenber results in achieving

acceptable final product standards in only 80 percent
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of the |eukocyte reduced units, and that's probably an
unacceptabl e situation where 20 percent of the wunits
that you believe to be |eukocyte reduced is actually
not and, since you're not testing every one, there's no
way to know that.

Per FDA recommendations, the blood center
perforns quality control testing on four units, and the
units are all satisfactory. Wll, what does that tel
you about the fact that everything is okay?

| applied this sinple formula with the
guidance of statisticians wthin the agency who
cautioned that this is applicable only with large N or
with large nunber of products produced, but not
appl i cabl e when the nunbers are snall. Be that as it
may, | think that still serves to illustrate a point.

The probability of obtaining a good unit,
given the flaw in process procedures, is 80 percent.
Then the chances of obtaining a good unit four tinmes in
a row is 41 percent, and that the chance of obtaining
at least one bad unit by applying this Q criteria is
one mnus that or 59 percent.

That's not very good in terns of
sensitivity, in terns of your ability to pick up the
significant deviation that mght be creeping up and

m ght persist for nonths wunless you do other QC
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testing.

You could generate a table full of nunbers
based on simlar calculations for other sets of N or
total nunmber of units and other criteria, other
thresholds that you feel is acceptable. For instance
across the top, 50, 60, 70, on through 99.9 represents
the nunber of good units that your current procedures
are producing in ternms of |eukocyte reduction, and it
remains to be debated as to exactly what is acceptable.

Qoviously, if your procedure is generating
80 percent with 20 percent units not neeting criteria,
then that requires correction. But perhaps 90 or 95,
perhaps 99 -- where is the threshold of acceptance?
N nety-five appears a reasonabl e nunber at this point.

Along the lefthand colum is the total
nunber of units and the total nunber of QC units that
are required per current guideline. Wen you are
making only 100 units, you would still test four. At
400 you would test four as a one percent. Then as one
percent on up forward -- upwards of 10, 60 and 100
units.

If you apply simlar thinking, | think for
you to have 95 percent level of confidence, that at
| east 95 percent of the products that you manufactured

nmeets the criteria that you think you' re manufacturing.
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You need to be testing 60 units. That's i ndependent
of the total nunber of units that you are
manuf act uri ng.

In other words, if you nmake 6 mllion
units, you still only need to test 60, but again, as
pointed out by ny statistical consultant, this analysis
falls apart as the nunber of wunits that you test
approaches -- nunber of wunits that you manufacture
approaches the nunber of units that you actually test.

So, in fact, for nost small blood centers
the QC testing requirenent to achieve 95 percent
confidence level should be well below 60, but it
certainly is larger than four, as 1is specified
currently.

Just to point that out but not to actually
argue for changing the recommendation, but | think we
shoul d probably retain the recommendati on but keep this
in mnd and work toward perhaps making the QC process
nore robust.

So as a sunmmary then, in terns of QC there
seens to be sone room for inprovenent, but it appears
that there need to be no maxi num-- there need to be no

need for testing beyond the nmaxinmum of 60 units per

nmont h. The nunber 60 is not engraved in stone,
obvi ousl y. This is just a nunber that | have derived
SA G CORP.
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by briefly thinking about the process.

The current nmethod of sanpling once a nonth
nmeans that, if some error creeps into your process, you
won't know it for a whole nonth. That doesn't seem
desirable. Seens like it should be nore frequent than
nmont hl y sanpl i ng.

In terns of the actual residual |eukocytes,
five times 10° cells per unit in the product recovery
threshol ds still seemreasonable for the nonent.

So | think what we would like to probably
nove t owar d in t he future in terns of QC
recommendations is to performin such a way to have 95
percent confidence that 95 percent of your process
units neet |eukoreduction standards. That's a criteria
that's not currently specified and, therefore, it is
not necessarily being applied at all blood centers.

Ckay. So the summary of the potential
revision to FDA guidance on ULR for whole blood and red
bl ood cells: I think the planning process should
probably occur by six nonths with potential interim
di scussion at one year, with potentially ful
inplementation in three vyears, and each center to
design its own inplenentation plan, and retain the
current recommendati ons on process control for now, for

sake of separating out conplex variabl es.
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These general guidelines may be also
applied to UR for platelets, but platelets wll be
discussed in nmuch nore detail by Betsy Poindexter

imedi ately follow ng this presentation.

These recommendations -- The purpose of
these recommendations is to allow an encourage
maturation of |eukocyte reduction as a clinica

science, and also to absorb and cushion reinbursenent
concerns, and to potentially avoid -- avoid any
potenti al adverse i npact on blood availability,
i ncluding health care delivery.

So, basically, |eukocyte reduction clearly
by now is no longer a nethod to manufacture a choice
pr oduct . It's comng as blood QGW, but the
conservative inplenentation of ULR as blood GW wll
probably be the best route, in the absence of
definitive data for or against wuniversal |eukocyte
reduction as the default decision.

So this is rather general, and may al so be
inpractical to platelets, but | think I'll reserve ny
comments to potential revisions of guidance for whole
bl ood and red blood cells to this for now

That concl udes ny tal k.

(Appl ause.)
DR HOLNESS: Thanks, Jong. The next
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speaker is Betsy Poindexter from the D vision of
Hemat ol ogy. Here at CBER Betsy is considered the queen
bee of platelets. Betsy will speak on revised gui dance
on platelets and platel ets pheresis.

M5, PO NDEXTER It's still norning. Good
norni ng, everyone. 1|'d like to thank you for giving ne
the opportunity to nake this presentation.

The title of ny presentation is the
expectations of the FDA with regard to whether we need
to revise guidance for platelets and platelets
pheresis. | wll attenpt to cover -- and for those of
you who may not be as aware of the various types of
| eukoreduction in a very brief overview describe those,
describe the current regulatory process for submtting
platelet and platelet pheresis sanples to the Center,
and the regulatory process for applications that m ght
be involved, the |labeling issues that mght be involved
with the |eukoreduced products that are «currently
licensable and are |icensed every day by our Center,
the distribution of products that nmay not neet the
current standards for platelets pheresis, particularly
because they are single donor platelets neant for a
single transfusion dose to a single patient, unlike
whol e bl ood derived platelet concentrates where a pool

of products is used and the patient mght receive four
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to six units, so the potential as to whether we need to
revise the guidance docunents that are currently in
place, if we do go in the direction of |eukoreduction

what its inplication will not currently include, to
| ook at sone areas that we need to nmaybe stop and be
aware of and to investigate and to listen to what the
manufacturers are telling us and what the other blood
centers mght be telling each other, as well as we at
CBER, and then I will discuss ny concl usions.

Currently, there are many different types
of | eukoreducti on. There are the in-line integral
filters that are currently attached to many of the
whol e blood collection sets, many of which involve
filtering either the whole blood unit and producing a
| eukocyte reduced whole blood unit that can be then
processed into red blood cells or platelets, and sone
of the wunits also contain an in-line or integral
platelet filter so that you spin your whole blood. You
then filter your platelet rich plasma into a collection
contai ner, add your additive solution, and produce your
red cells, spin your platelet product, produce a
| eukor educed pl atel et concentrate and an FFP product.

There are also continuous flow in-line
filters for sone of the apheresis devices. There are

filters now that are manufactured that are freestandi ng
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with a filter unit and a storage bag for the production
of | eukoreduced red cell products, and there are now a
generation of automated apheresis devices that allow
one to collect the platelet pheresis product or
multiple platelet pheresis products wthout the use of
a filtration device.

Qur goal, if we go toward wuniversal
| eukoreduction, is to have these processes done in a
bl ood center or a laboratory rather than at the bedside
or at a transfusion service on a product for which we
have little or no control over the processing of the
filtered product.

| have sonme cartoons here to describe those
filter units that | described. The first is the one
that people nost frequently see currently, is an in-
line filter. That second red blood cell bag is
supposed to be attached. The second, the post-
processing filter, is one that can be used on a product
within the eight-hour roomtenperature hold or at three
to five days post-production.

The diagram on the left describes what is
currently in the Heanonetics MSS-Plus device. The
platelets are collected in that process node, and each
of those batches of platelet pheresis product are then

delivered through a filter and delivered into a fina
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st orage cont ai ner.

The process on the right is currently
avai | abl e through the Cobe and Baxter systens where the
product is natively |eukoreduced just by centrifugation
process and yields a |eukoreduced platelet pheresis
pr oduct .

The filtration of platelets and platelets
pheresis involves a variable nunber of filters. Each
of the manufacturers has provided very specific
information about the use of their products, and these
instructions for use should be specifically used for
each of those products in the blood center.

This is one of the areas that at |east
currently we cannot just take one set of processing
procedures and say one sizes fits all.

In addition to specifically follow ng each
of the manufacturers' instructions, studies have shown
that you should not use any sort of mechanical force,
whether it's manually squeezing the product to be
filtered or applying a blood pressure cuff around the
unit to increase the flow through the filter. It has
been shown that not only does it cause henolysis in the
end unit, but it does not | eukoreduce the product.

If the QC results indicate that the product

is not |eukoreduced, then vyou should not put a
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| eukoreduced labeling on your product, and it should
definitely not be |eukoreduced a second tine. W have
not received any data to support secondary filtration
through any of the filters that are avail abl e.

Again, | want to stress followng the
directions for use for each of the filters that are
i nvol ved and each manufacturer's variations on filters.

They may not be identical.

For pl at el et pr oduct s, in particular,
produced form whole blood and from platelet pheresis
procedures that may go on to be filtered at the end of
the process, do allow for the rest period that's
recommended by the manufacturers.

Thr ough many of t he centrifugation
processes, both from the whole blood products and the
apheresis devices, the platelets that are initially in
that primary storage container or collection container
are slightly jazzed up and are activated to a slight
extent, and they need a tim period, generally an hour
to two hours, to -- | call them happy canpers -- to be
happy canpers, and then be allowed to go through the
filtration process.

Products that have been allowed to go
through this process then can be labeled as

| eukor educed products, assumng that your process is in

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

91

control and that those units that you are testing have
met the current guidelines for |abeling |eukoreduced
pr oduct s.

For licensing procedures for |icensed --
for centers who currently have a license for whole
bl ood derived platelets pheresis, we have not required
any additional product subm ssion.

Wat we have asked is that they validate
the process wthin their blood center, that they
validate their QC nmethod to nake sure that their QC
method allows them to count to the levels that are
necessary for them to be able to |abel those products
appropriately, to perform the nonthly QC that 1is
required by the regs and by the current guidance
docunents, to investigate all procedures.

Don't just wite it off and say, well, you
know, sonetinmes filters don't filter or sonetines
filters | eak. Try to figure out, either through your
own i nvestigation or di scussi ons with t he
manuf acturers exactly what m ght have gone w ong.

Wth the apheresis devices, we'll cone to
that later. There are other nmethods for going into
t hi s.

Make the SOPs that you have available for

both your process, your validation and your |abeling
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avai l able for our inspectors upon time of review

For unlicensed products that are kept
within the state, the sane criteria apply except that
we, the Center, wll not have seen any of those SOPs
perhaps for smaller sites that maintain all of their
products within their state.

The inspectors would be fully aware of
those, and it is not infrequent for us to field phone
calls from inspectors on site, wondering whether a
particul ar met hod, counting nethods, have Dbeen
validated in enough people's hands and witten in
scientific l[iterature for us to nmake t hose
determnations as to whether those counts are really
accurate or not.

For licensed platelet pheresis procedures
for |eukoreduced products, both for filtered products
and for apheresis in process, |eukoreduced products, we
have required and requested |icensed applications for
each particular variation on a thene. In addition to
the initial four criteria, we do ask that the centers
currently submt either the license application forns
and rapidly on the heels of that the biologic |icense
application, including an SOP for CBER s review

W do review those SOPs concurrently wth

your product |icense applications. |In addition, we ask
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for at least two nonths' worth of in-house quality
control on your |eukoreduced products or any other
apheresis products that you mght be producing on that
particular instrunent or filtration.

W do still require sanples to be sent to
the Center for our evaluation and conparison to the
results that the blood centers mght have gotten

It is not infrequent that we have concerns
about particularly the volunmes that are being put on
the platelet pheresis products. V¢ have had vol une
determ nations that have been off by 40 and 80 grans.

Now t hat nakes a considerable difference in
the total yield of the platelet concentrate or the
pl at el et pheresi s pr oduct s, but wher e it IS
particularly of concern is that the volunme then that is
used to store the final product may not adequately --
the plasma volune that's stored nmay not adequately
reflect what is able to go into a particular storage
cont ai ner.

Forty and 80 grans usually represents one
bag weight or two bag weights and the tearing of the
bal ance, and we nade a presentation at AABB this year,
but this is a very frequent error.

For unlicensed products that -- unlicensed

pheresis products that are kept within the state, the
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sane validation process, QC nethod, nonthly quality
control, and investigation of all failures of the
product to neet the |eukoreduced criteria should be
met. In addition, the SOPs that are being used by the
blood <centers should be available for review by
i nspectors at the tine of review

W frequently encounter calls from bl ood
centers saying, well, what is the proper product code
for platelets that are |eukoreduced or for platelet
pheresis products that are |eukoreduced. So | have
provi ded those product codes. You can take them back
to your center. W do have those on gui dance docunents
that are available through Ken Zieman in the D vision
of Bl ood Applications.

These are for the whole blood collected
products, and these are for the pheresis products. As
you nmay be aware, there are capabilities of producing
single, double and, in sonme cases, triple platelet
pheresis products on the apheresis devices, each of
which nmust neet the 3.0 tinmes 10 platelets and the
| eukoreduction standard, if that standard is being used
for your products.

For less than standard content products,
those products that have less than three tines 10"

platelets, we do not allow those products to bear the

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

95

i cense nunber. Qur policy has been that those
products can be used within your state with the other
than standard content l|abel and with a tie tag or a
sticker on the bag that indicates what the final
concentration of the unit is. As you can tell fromthe
asteri sk, these should not bear your |icense nunber.

W have allowed variations of plus or m nus
ten percent. So three times 10" or 2.7 times 10 to
bear the other than standard content. Concentrati ons
which are less than that may not adequately store in
the storage containers that are currently avail able,
and wll require further investigation.

D sposition of products -- and |'ve covered
a little bit of this already: Pl atel ets containing
less than 5.5 times 10" platelets, if you know that in
advance, you should put an other than standard content
| abel on that bag.

Qoviously, we don't count every single
whol e blood platelet that we produce, but if it's a
filtered product and you do have a pre-filtration count
and a post-filtration count and you do know that that's
less than 5.5 tinmes 10*, you have the option of putting
that [ abel on it.

For platelet pheresis products containing

less than three times 10", they should be |abeled with
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the less than standard content |abel. The platel et
content should be put on the label. It should be used
within the state, and | pretty much covered this in the
previ ous di scussi on.

Jong Lee discussed the current guidance
docunents and perhaps our need for nodifying the
docunents that are there, based on the information that
we mght derive from today's discussion. W currently
have at |east two docunments out there, one being the
1988 gui dance docunent for the collection of platelets
pheresi s.

It is sonething that we are considering
updating, particularly to include the nultiple product
collections as well as the |eukoreduced product
collections, and then we have the recommendations and
licensing requirenents for |eukoreduced blood products
from 1996.

Based on our discussion here today, and
possi bl e disagreenment with Jong, nmaybe we will want to
nodify that to have nore information about process
control and statistical analyses of the data that we do
collect at the blood centers.

In the future, we do plan on updating the
platelet pheresis guideline, and perhaps we should

consider nodifying the draft apheresis red cell
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gui dance docunent to include |eukoreduced red cel
pr oduct s. Currently, that is not addressed in that
docunent .

Should we change the current definition of
| eukor educti on? The current international standards
are listed on the left in the orange print, and our
current CBER standards are listed in Dblue --
recommendat i ons, CBER recomendati ons.

The Council of Europe suggests that each of
the products should contain one tinmes 10° white bl ood
cell wunits per transfusion dose, and there is a slight
addendum there for the whole blood platelet products.
They state that 90 percent of the units should neet
that standard. W require 100.

They require a mnimum of ten units per
month tested for each product type, and they agree on
t he one count of the one percent of production.

Jong had di scussed whet her we shoul d nodify
our nmonthly QC to perhaps be a nore frequent event, so
that we are able to track nore carefully when our
process mght be falling out of control. | would like
to suggest that we m ght consider a weekly QC process.

| know that there are sone blood centers
particularly for the platelet pheresis products, that

do weekly CC. They will take one double, one triple,
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and one single product per week and test it for each of
t he machine variations that they m ght have on hand.

This could potentially reduce the nunber of
massive recalls that mght be involved if a process was
found to be out of control at the end of the nonth and
refl ected whatever products you mght have collected
during that last 30 to 31 day period.

If the process is found to be out of

control, we would like to suggest that any products

that are still in-house be recounted to assure that
they are truly |eukoreduced. If they are not, then
that | abeling should be changed. I f the products that

have been released are recalled from the hospitals or
transfusion services that may still have them on hand,

they could be replaced with products that do neet the

st andar d.

Qoviously, products that have been out
there for any length of tine -- read after about three
to five days -- any redoing of the |eukoreduction --

t he | eukocyte counting by any of the nmethods currently

available is probably only going to give you garbage

information, because the cells will -- Wiat few cells
mght still be there are going to start breaking up,
and those products are probably a | oss. But that's

sonething is definitely up for discussion.
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What i npl enenting universal |eukoreduction
will not do at this tine: Currently, it wll not
extend the dating of platelets and platelet pheresis
products to seven days. W need to have additional
studies performed to determne the effects of
| eukoreduction and, in sone cases, super-|eukoreduction
on the platel et storage paraneters.

At this tine it won't elimnate the
concerns regarding bacterial contamnation. Al t hough
many studies have been done, and the data are
inconclusive, the jury is still out regarding the
ability of filters to renove a variety of bacteria or
ot her m croor gani sns.

Currently, it will not allow blood centers
to self-certify conformance to a CBER docunent on
| eukor eduction, because currently we don't have a
docunent that <could be referred to by the blood
centers. But this is something that we could consider
when a docunent such as this is avail able.

It will not currently elimnate the need
for subm ssion of products to the Center, particularly
for the platelet pheresis products, and for new sites
that are comng on line for whole blood derived
pl atel et concentrates.

Al t hough | eukoreduction process in itself
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m ght yield a product for which a |eukoreduced product
| abel could be borne, the processing itself sonetines
doesn't yield quite the product that the blood centers
m ght hope for, primarily due to their not adequately
followwng the instruction manuals of the instrunent
manuf act urers.

Cay. So this is sort of ny stop, | ook,
and |isten. St op: The purpose of this universal
| eukoreduction proposal and potentially inplenmentation
is to elimnate transfusion service and Dbedside
filtration for which we have no process control.

|"d |ike everyone to consider investigating
your process. |If your processes are out of control, to
seek help, if you don't have help in-house, for finding
where your could inprove your process, inprove your
counting nethod, your sanpling nethod, the nunbers of
sanples that you mght be testing; to investigate your
long filtration tines.

At the AABB this year, there were a couple
of presentations by physicians who had renmarked that
long filtration tines frequently occur in donors who
have sickle trait.

If sickle trait is an itemthat m ght cause
filters to not filter in a proper anount of tinme and

m ght not actually |eukoreduce the product at the end
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of the filtration process, we mnay have a concern,
particularly during a time when we're trying to enlist
mnority populations to donate both for HLA typing for
bone marrow transplantation and for t ransf usi on
products that are particularly matched for their ethnic
popul ati on.

Failures to produce |eukocyte reduced
products should be investigated, not only through your
past performance but also with manufacturers of the
filter devices. Many of these manufacturers are nore
than willing to send people on site and to watch your
process and to assist you in making this process work
for everyone.

Too frequently, the blood centers will cal
in frustration, and we don't have the filters at CBER

W don't filter red blood cell and platelet pheresis
or platelet products. At best, we read a |lot and see
an awful lot of applications from device manufacturers
and from blood centers, but we don't have hands-on
experience using these devices.

So that all that we can go with is sort of
gut feelings about things. Frequently, we tell the
bl ood centers to call the manufacturers of the devices
and ask their technical staff for assistance.

Listen to the comments from your staff.
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Don't just wite them off as, well, she's always
conplaining that this filter doesn't work right. Maybe
there's sonmething to what that person is saying, and
share that information with other blood centers within
your region and other people wthin your processing
staff.

If the eight o'clock shift doesn't know

what the four o'clock shift found out |ast night, maybe

that sane problemis going to occur. Again, listen to
the -- Ask the manufacturers questions, and listen to
their responses and, nost of all, read their package

inserts and their directions for use.

M/ concl usi ons: Val idate each process to
be perfornmed in the blood center. That may sound I|ike
a done deal, but there are centers that are out there
trying to inplenment processes that have not been
val i dat ed.

There are sone instrunment manufacturers who
are claimng that they can count the |eukoreduced
products, and | can tell you that many of these
manuf acturers have not submtted 510(k) either to CBER
or to CDRH for specific clearance for being able to
count residual |eukocyte loads in either red cells or
pl at el et products.

Wrk with the nmanufacturers to inprove the
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as the quality of the
everyone, from the
the blood centers and,

who are going to be

Remenber that any guidance that mght be

issued as a result of this workshop will be in draft

format, and it wll be ready and awaiting vyour

comments, and we know that we will receive them

Thank you very much

(Appl ause.)

DR HOLNESS: Thanks, Bet sy.

Qur next speaker wll be Mary Custafson.

Mary is our Director at Dvision of Blood Applications,

and she will speak on revised regul atory expectati ons.

CAPTAI N GUSTAFSON:
and just putting up ny very

over heads.

Thank you, Dr. Hol ness

low tech slides, ny

| changed the title of ny presentation

sonewhat from what was listed in the agenda. | think

it says revised regulations, and I want to reflect the

fact that we don't have revised

regul ations to present

to you today nor have we started working on the section

of t he regul ati ons t hat

| eukor educti on.
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You may have noticed that we have published
some proposed regulations in the past few nonths, and |
can attest to the fact that witing them and getting
t hem through the clearance process is a very | aborious,
time consum ng process. So we are sonetine away from
updating the actual regulations and the 640 additiona
standards that woul d include the | eukoreduction.

What | wll discuss -- "Il put ny title
up. Wiat | wll discuss with you this norning are sone
of ny thoughts on regulatory expectations as they
relate to universal | eukoreduction.

First is the issue of licensure. Licenses
are required for blood and bl ood conponents when those
conponents are introduced or delivered for introduction
into interstate comerce. This includes products that
are nodi fied by | eukoreducti on.

As Dr. Lee nentioned earlier, the approved
indication that we have to date is for the decreasing
febrile nonhenol ytic transfusi on reactions and,
although sonme of the other indications that were
di scussed today are under study or under discussion, |
do want to stress that we don't expect t he
i npl enentation of universal |eukoreduction to hinge on
proving or disproving each and every possible clinica

i ndi cati on.
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In fact, there's a part of ne that's very,
very happy that blood and blood conmponents have been
licensed for approximately 50 years, because | think it
would be very difficult to get them l|icensed under
today' s scenari o.

I f an establishnment is already |icensed for
nonl eukor educed blood conponents, the addition of
| eukoreduction is a change that is to be reported as a
prior approval supplenment to your license that requires
currently review and approval prior to distribution of
t he | eukor educed product.

What does this nmean in terns of regulatory
burden for us in reviewing applications, and for you
the industry, in submtting applications, waiting for
approval and inplenenting the change? My answer to
that is | really don't know

Unlike the initial licensing of irradiated
bl ood conponents several years ago in which we had a
sudden influx of Ilicense applications that took us a
couple of years to kind of craw out from under the
heap, the |eukoreduced blood components have been
licensed for many years.

A search of our database reveals that mnany
licensed establishnments are already |licensed for

| eukoreduced red blood cells and a somewhat snaller
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nunber |icensed for |eukoreduced platelets. What is
not clear by review ng our database is how many of you
will need to add nore processing facilities to
accomodat e wuniversal |eukoreduction or wupdate your
license applications to reflect nore up-to-date
t echnol ogi es.

W don't have a handle on all of the
t echnol ogy changes that nmay be in design or devel opnent
by the device nmanufacturers. In addition, it is not
known how many new applicants will pursue |icensing.

\%% initial | mpr essi on IS t hat t he
i npl ementation of universal |eukoreduction wll not
result in a huge influx of applications, since so many
establishnments are already |icensed. However, | tend
to be a Pollyanna, and also this could change with the
t echnol ogi cal changes that cone along with inplenenting
a new process and the advances within that process.

The recommendation from the Bl ood Products
Advi sory Commttee was nade slightly over one year ago,
and many have already ranped up and submtted new or
updated |icense applications. W expect the tineline
for inplenentation to be gradual enough to accomobdate
spaci ng of applications.

| do want to stress again that any

i npl enentation plan and proposed tineline is a straw
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person for discussion today only. W thought that
putting together a straw person plan and tineline would
stimulate nore discussion than trying to deal with just
an abstract concept, wthout giving you any idea of
what nmay be anti ci pat ed.

If I could have the next slide. W do have
sone plans, though, to offer sone regulatory relief,
and these are plans under our existing action plans.

Approximately two years ago, the agency

undertook a systematic approach to inplenenting changes

in our blood program The changes needed were
precipitated by oversight investigations, including
Congr ess, t he CGener al Accounti ng Ofice, t he
Departnent's | nspector Cener al , the Institute of

Medi cine, and others on the outside; and amazingly, we
were also able to add sonme of our own initiatives that
we wanted to acconplish

The conpilation of actions is terned the
Bl ood Action Plan, which is what is show ng here, and
we al so have a Device Action Plan. The plans clearly
address tasks to be perforned and prioritizes work.

As you nmay be aware, we are a big
bur eaucr acy. One of the problens in the past in
reaching the end zone in any task was individual

conponents priorities. You would work really hard on
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sonething that was very inportant to you, only to find
that the next agency conponent that was to nove the
task had their priorities which didn't include your
priority.

The Bl ood Action Plan provides a framework
for agency and, in sone cases, Depart nment
prioritization of every initiative. The Bl ood Action
Plan has six areas of enphasis with assigned teans that
is directed by an unbrella core team

| direct your attention to the third bullet
entitled "Reinvention of blood regulation,”™ which |
noticed this norning had a typo. It's the one on there
that | wanted to talk about, and it's the one with the
t ypo.

The team has as one of its tasks the
initiation of a pilot program for licensing by self-
certification of conpliance to a nonograph standard.
The self-certification licensing schenme is intended to
supplenent and, in sone cases, replace our current
i censing mnechanism of review ng an extensive |icense
application submtted by the applicant prior to issuing
a biologics |icense approval.

The nonograph standard is an FDA gui dance
docunent devel oped under our standard operating

procedures for devel opi ng gui dances under good gui dance
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practi ces. One such guidance for irradiated blood
conponents published for comrent |ast year, and should
be publishing as a final guidance very, very soon so
that we can begin the pilot in that area.

Anot her guidance for red blood cel
i muni zation of source plasma donors s nearing
conpletion internally, to be ready to publish as a
draft for comrent early next year.

W have envisioned adding a third pilot to
the program to include Ilicensing of |eukoreduced
conponents, at least red blood cells. VW have begun
early, early efforts in witing a docunent, and your
input today on whether this would be a valuable

exercise and what elenments of the guidance would be

hel pful .

| think, in D. Lee's -- mybe it's
gquestion nunber 5, it nentions about the guidance
docunent and the self-certification pilot. | do want
to nodify that a bit when you see it again. I think

the issue would be whether the content of the 1996
docunent should remain the sane.

Qur Associate Director for Policy at the
Center level is not here today, which is good, because
we pretty well have a nmandate that we wll put all of

these nenos that we have into good guidance practices.
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So | think it mentions using the nmeno as it
is, and we wll need to revise and put that into at
| east the format for good guidance practices, but the
true issue is whether we need to nmake changes in the
content of that docunment in order to have a self-
certification pilot initiated.

Also, in addition to the licensing for the
i ndi vidual manufacturers of the | eukoreduced products
| did want to discuss a bit about device manufacturer
issues. | don't have an overhead, but under the Device
Action Plan the FDA is commtted to neet the statutory
tinmelines for review of device applications.

These are 90 days for a 510(k) and 180 days
for a premarket approval application. In order to
maxi m ze our review process, | cannot enphasizes enough
the inportance of early and frequent contact with FDA
during product design, actually inception design
devel opnent and the testing phase, in order to ensure
that the application that you submt to the FDA will be
reviewable within the 90 days and will be reviewable
wi thin one review cycle.

Cay. In addition to action plan issues
and licensure, there are sone other regulatory issues
that are perhaps nore in the future, but I wll touch

on those a bit.
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One issue, and it was one that Dr. Snyder
menti oned, was what w |l becone of the nonl eukoreduced
bl ood components? | believe Dr. Snyder nentioned that
they should go the way of fresh whol e bl ood. Anot her
term for that would be basically wll they becone
obsolete or should they be allowed to coexist wth
| eukor educed conponents, as is the current situation?

FDA regulations include a section entitled
21 Code of Federal Regulations 601.5 that outlines the
grounds for revoking a biologics |icense. One of the
grounds is that the licensed product is not safe and
effective for all of its intended uses or is m sbranded
with respect to any such use.

Does the |eukoreduced product offer such
clinical advantages that the nonleukoreduced product
should be rendered as no longer being safe and
effective and, therefore, should the licenses for the
nonl eukocyt e reduced conponents be revoked?

Is this ny lucky day or what? Anot her
initiative under the Blood Action Plan, as | nentioned

before, is the systematic review and updating of bl ood

regul ati ons. | don't think people like regulations or
the regulatory process. Dd you all pay him to do
t hi s?

W have our additional standards for bl ood
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conmponents in Part 640 of Title 21 of the Code of

Federal Regulations. As we update those standards and
add | eukoreduction, should we specifically add
| eukor educed products as new conponents or should the
processing steps for the current conponents be updated
to include mandatory | eukor educti on?

In essence, r at her t han havi ng
| eukoreduction as a manufacturing option, shoul d
| eukoreduction beconme the standard for all blood
conponents? This, by the way, is what's happening in
Canada, because they have requested |abels for plasma
and cryoprecipitate, and basically everything as being
| eukor educed.

Anot her future consideration is the issue
of labels and I abeling. Currently, the container of
each | eukoreduced conponent identifies the conponent as
| eukoreduced. As we nove to universal |eukoreduction
will the addition of the verbiage to each container be
unnecessary?

There's limted room on a blood collection
container. The real estate is -- As we design for |SBT
128, there's all kinds of discussions on what has to be
in there and what doesn't have to be in there. So if
everything is going to be |eukoreduced, does each

contai ner have to say so or should we renove the term
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from the container |abel and have the processing steps
of |eukoreduction be added as statenents to the
circular of information?

These are the types of regulatory questions
we are considering. You may think of nore, and |
invite you to nention those to us today. Ve invite
your comments and ideas as we develop our regulatory
strategi es for universal |eukoreduction.

Thank you.

DR HOLNESS. Thanks, Mary, for persevering
t hrough those trying conditions.

The final speaker for this session will be
Larry Fenner. He's wth the Dvision of Case
Managenent, the Ofice of Conpliance and Biologics
Quality at CBER Hs topic will be conpliance and
bl ood quality during the transition peri od.

MR, FENNER Bear with ne while | load ny
program W can nmaybe change sone screens during that
time. This isn't ny laptop, and I don't know what |'m
doi ng. |'m okay.

Ckay. M/ topic today is conpliance and
bl ood quality during the transition period. ' m goi ng
to talk about <conpliance as it relates to the
regul ati ons and guidance docunents, the manufacturing

processes, enforcenment, and also an opportunity to
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appeal .

M/ first topic is the regulations and the
gui dance docunents. "1l assume that everybody is
famliar wwth the Code of Federal Regul ations, but just
in case if you aren't, there are sone blank pieces of
paper in your folders today, and FDA woul d appreciate
it if you would put your nane and the nane of your
institution and the address on them and pass them to
the mddle aisles, and we'll gather them and send
sonebody out from the local district office who wl
acquaint you with the Code of Federal Regul ati ons.

Since the CFR is published subject to the
notice and comment rul emaking process, the rules that
are in CFR are binding requirenents. On the other
hand, we have the gui dance docunents.

The purpose of guidance docunents is to
provi de assistance to regulated industry by clarifying
statutory and regulatory requirenments and conpliance
expectations or also to provide specific review and
enforcenent approaches to ensure effective, fair and
consi stent inplenmentati on by FDA

They do this by explaining how industry can
conply with the requirenents. Sonme gui dance docunents
provide information about what the agency considers to

be inportant characteristics of preclinical and
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clinical testing procedures or manufacturing processes,
as in the case of the |eukocyte reduced products, and
scientific protocol s.

O hers explain FDA's view on how to conply
with the relevant statutes and regulations and how to
avoi d enforcenent actions.

The term guidance docunents includes
docunents that are prepared by either FDA, applicants
or sponsors, and also the public that relate to
processing, content and evaluation or approval of
subm ssi ons. They can relate to the design,
production, manufacturing and testing of regulated
pr oduct s.

They describe the agency's policy and
regul atory approach to an issue, and they establish
i nspection and enforcenent policies and procedures.

Qui dance docunents do not normally i nclude
docunents that relate to internal FDA procedures,
agency reports, general information docunents provided
to consuners, speeches, j our nal articles and
editorials, nedia interviews, press materials, warning
letters or other communications that are directed to an
i ndividual person or to a firm

The good guidance ©practices docunent

established FDA's general policies and procedures for
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devel oping and issuing guidance docunents. It was

published in the Federal Register dated February 27,

1997, and the purpose of that docunent was to ensure
that guidance docunents are developed wth public
participation such as this neeting today, they're
readily available to the public when they are
published, and that they are not applied as binding
requirements.

Al'l guidance docunents include a statenent
of nonbinding effect that says that the guidance
docunent represents the agency's current thinking on
what ever, today |eukocyte reduction. It doesn't create
or confer any rights on or for or on any person and
does not operate to bind FDA or the public, and we
always give the opportunity to use an alternative
approach, as long as that approach is as good as or
better than the one that we recomend.

M/ next topic is good rmanufacturing
practi ces. The information that |I'm going to give you
today was taken from the preanble to the QW
regulations in 1978, and FDA in those preanble -- it
said that FDA determnes what is considered to be cGwW
t hrough experience, through inspectional and conpliance
activities, through review of new applications and

ot her subm ssions, and also through the consideration
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of comments from interested persons in response to
proposals that we send out for anending the cQGw
requirenents.

For a practice to be considered to be cGQw
the practice nust be current in the industry. Congress
did not require that a majority or any other percentage
of manufacturers already follow the proposed nandated
practi ces, as | ong as it was current, good
manufacturing practice in the industry, nmeaning that it
had been shown to be both feasible and valuable in
assuring quality.

Now as far as enf or cenent , t he
investigators have a nunber of references that are
available to them and I'm going to talk about two of
t hem today. The first one is the investigations
oper ations manual, comonly known as the | OM

The IOMis a primary source of the guidance
regarding agency policy and procedures for field
investigators and inspectors, and it directs the
conduct of all field inspections.

It's available on the Internet at the
address here. It's also in your handout. So you don't
have to try to scribble it down, because there Internet
addresses aren't the easiest thing to try to get rea

f ast .
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The |IOM has very specific instructions
concerning the wuse of guidance docunents during
I nspecti ons. What it says is you shouldn't reference
the guidance docunent directly, but since guidance
docunents are normally based on GW or ot her
regulations, if the observation that the investigator
makes during the inspection relates to the GW, then
they can put the failure to follow what we're telling
you to do on a guidance docunent in a 483, just as |long
as it's based on the regul ation.

So I wll use as an exanple here the SCP
regulations from the CFR It's 21 CFR 606.100(b).
That says, if you' re doing sonething, you should have
an SOP for it. So theoretically, if you re performng
the procedure that's based on a guidance docunent, you
should have an SOP. If you're not doing what you have
in that SOP, you can be cited on a 483 for it.

The other reference guide that's available
to FDA investigators is the conpliance policy guides or
the CPGs. They provide a convenient and organized
system for statenments of FDA conpliance policy,
including statenents which <can contain regulatory
action gui dance infornmation.

It's also available on the Internet, and

the address is in the handouts.
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CPGs are usually witten as a result of a
request for an advisory opinion, a petition from
out side the agency, or because of a perceived need for
policy «clarification by FDA personnel. It's not
uncoonmon for a CPG to interpret regulations or
guidance, and in sone cases the CPG also instruct
i nvestigators to use enforcenent discretions.

For an example, if we have a regulation
that's outdated because of new technol ogy, a CPG nay
give instructions to an investigator that t hat
particular regulation shouldn't be used as the basis
for a 483 citation.

Finally, | was asked to talk about an
opportunity to appeal. The process for the opportunity

to appeal was outlined in the Federal Register of

February 27, 1999, for the GPPs.

An appeal m ght be an appropriate action to
take if a person believes that the GPPs weren't
followed in issuing a guidance docunent or if a person
bel i eves that the guidance docunent has been used as a
binding requirenent, like if you were cited directly
about a gui dance docunent in a 483.

Very specific information is available in

that Federal Register notice, and if you wish to go

through this process, | suggest that you go to that to
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get the specifics. But in general, what they tell you
to do is your first -- You can go through -- up the
chai n of commrand.

In other words, if the investigator cites
you, Yyou should go to their supervisor, and then up
through within the district or you can follow the
specific center and office procedures that are
available or also you can contact the Ofice of the
Orbudsman, and all the information to contact the
Ofice of the Onbudsman and very specific information
concerning these other routes is also available in that

Federal Regi ster notice.

That's really all | have today. | have to
go to another neeting this afternoon. So I won't be
around for the question and answer period. So if
anybody has any questions, |I'll take themnow  Good.

Thank you very much.

(Appl ause.)

DR HOLNESS: Now it's tinme for |unch.
think Session Il will start at one o'clock.

(Whereupon, the foregoing matter went off

the record at 11:53 a.m)
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AFT-ERNOON SESSI-ON

(1:03 p.m)

M5. CIARALDI: WII everybody please start
to take their seats, and we'll get on wth our
wor kshop.

| would like to welcone everyone to the
second half of today's workshop. Thank you for com ng
back after |unch

M/ name is Judy Caraldi, and | am a
consunmer safety officer in the Blood and Plasnma Branch
of the Dvision of Blood Applications. I wll be
noderating this third section

In this session we wll be hearing from
representatives of the blood bank and blood center
comuni ty. They w Il describe their experiences wth
i npl enmenting a universal |eukoreduction and offer their
proposal s and reconmendati ons for inplenentation.

Pl ease hold your questions for each speaker
until the panel discussion.

Besi des introduci ng our esteenmed speakers,

part of ny job is to nake sure that the speakers stay

on tinme. If they go over, | have been authorized to
bring out the hook. In keeping with the holiday
season, |'ll be using this as ny hook. I"m going to

put it on the floor, as | sit right here; and if people
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start getting close, I'mjust going to place it on the
table and kind of wiggle it a little bit, and people
will know that they're getting close to their tine.

Qur first speaker will be representing the
Arerican Red Cross. Stephanie Norrell has a Bachelor's
of Science in nursing from George Mason University.
She joined the American Red O oss, Washi ngton, D.C
region in 1986 as a QA coordinator for the nursing
depart nent.

IN 1996 Ms. Norrell was appointed Senior
Director of Manuf act uri ng Qper ati ons in t he
Manuf acturi ng Departnent of Blood Services, and she is
currently the Acting Vice President for Mnufacturing.

| now present Ms. Norrell, who will talk
about American Red Cross's experiences in inplenmenting
uni versal | eukoreduction. M. Norrell.

M5. NORRELL: ood afternoon, and thank you
for the introduction. Specifically, thank you to Dr.
Lee for inviting us to speak today on the American Red
Cross's experience in noving toward | eukoreducti on.

So when we actually made the decision that
we were going to nove toward |eukoreduction, the very
first thing we did was really look at what we had to
work with when we started out. Basically, this is all

we had to work with, a filter from each one of our
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manuf acturers and not nmuch of the support or ancillary
t hi ngs that you need to inplenent |eukoreduction.

So what I'm going to go through today,
since we were asked to speak specifically on our
experience, is really going back all the way to our
i nternal decision nmaking process, the planning process
that we have been in and continue to work with, sone of
the system tracking issues that we're working wth,
i ssues, opportunities and challenges, and what our
current -- saving the best for last, what our current
conversion status is.

So taking us back through a little bit of
history here, the BPAC recommendation, which was
al ready discussed this norning, cane out in Septenber
of  1998. At that tine, there was no fornal
recommendation that followed, and in January of 1999 we
internally performed a feasibility analysis to | ook at
what our m ssion was going to be with | eukoreduction.

W decided at that tine that we were ready
to nove on, and thought it was the right thing to do.
In April of "99 we initiated a task force to work the
conversi on issues.

The real instigators for novenent in our
organi zation were statenents that were made by our COO

at the tinme and by our Chief Medical Oficer, Dr. Rch

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

125

Davey, and I'mjust going to read those to you, because
they were inportant mssion statenents, really, for us
to get started.

So the COO at the tinme said that this is a
change that wll directly inprove patient outcones.
The Red Cross would be taking a leadership role in
transfusion therapy and reinforcing its commtnent to
patients, physicians and hospitals.

Right after he said that, Dr. Davey said,
"As nore studies on |eukoreduction are conducted, and
as benefits Dbecone clearer, it is apparent that
prestorage |eukoreduction is the right thing to do for
our patients and for our health care system"”

W then put together a cross-functional
task force, Dbecause there were -- alnost every
departnent in a region and one of our centers is
touched by this conversion. It's a major conversion
for us anyway.

So the task force in our organization
consisted of regional representation fromat |east five
of our regions, subject matter experts. W had our
QY RA departnent in the task force, chief nedica
office, staff from the Holland |ab, our manufacturing
departnment both from engineering and planning and

operations perspectives, and sales and narketing was a
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joint partner with us during this initiative.

So this was the task force, and the task
force is still actually in action

The deliverables of the task force were
fairly straightforward. W needed to look at our
policies and procedures related to |eukoreduction. Ve
were at t hat poi nt in time somewhere in the
nei ghborhood of producing ten percent |eukoreduced
products, and we were |ooking at noving or converting
the systemto 100 percent. So, obviously, we needed to
rel ook at our policies and procedures to nake sure that
they were in synch with that kind of a conversion plan.

W needed to look at our supplies and
equi prrent, a filter mx allocation. What that really
refers to is the fact that there are several different
filter manufacturers, and we use filters from all of
t hem Not only do we use filters from the different
manuf acturers, but we also use different product codes
from each one of them

To further conplicate it, our regions all
at this point in time are using a mx of those filters.

So there are sone filter allocations and tracking that

are inportant to us.

W needed to look at facilities and work

flow i ssues, and produce a tineline for ranp-up. If we
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made a statenment that we were going to convert our
system to 100 percent |eukoreduced cellular products,
we needed to at |east have a target that we were aimng
for. In fact, we do, and then, of course, keeping in
m nd the financial inmpact and so forth. One of
the very early things that the task force did was to
assess the current industry status and find out if
there were things that industry had inplenented in
terns of equipnent or work flow or whatever that we
coul d benefit fromin our conversion planning.

So we actually evaluated centers in the
US., as well as in Europe, and actually learned a |ot
of valuable information, as you'll see later on in the
present ation. W were also looking for sone best
practices as we went through that effort.

W also, very inportantly, needed to assess
our custoner requirenents. So we had made a deci sion
but were our custoners ready to be there with us?

In fact, we did a market survey of about

300 hospitals. About 50 percent were Red Ooss
hospitals, and the other 50 percent were not. They
represented small, nedium and |arge hospitals, and what

we found out from that survey is that 74 percent of
them said they would be ready to convert by the end of

2000, if costs were not an issue.
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W, of course, needed to obtain input from
the staff that were going to be nost affected by this
change. That's the conponent l|ab staff, which we did,
and identify any other issues that could be potential
big hurdles for us to address.

W also identified sone areas that we
needed to research further. Dfferent filter types:
W knew of the ones that were imediately avail able,
but we wanted to nmake sure that what we were | ooking at
was the best possible solutions for our needs. So we
actually |ooked at about 20 filters during this phase
here, some of them available in the U S and sone of
t hem not .

W | ooked at the concept of a sterile dock
shop. What that really refers to -- Because we have
regions all over the country, what we were looking to
potentially do is locate sterile dock shops where units
would be collected and then sent to centralized
| ocations where they would have the rest of the
manuf act uri ng process done at those | ocations.

Vell, we assessed it, and at least at this

particular point in tine we're not ready to nove there.

Sickle cell trait has already been spoken

of today. There are issues when we try to |eukoreduce
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products from donors who have sickle cell trait. Ve
are going to be performng a study, | think, in
coll aboration with the Arny where we're going to be
looking at three different filters and |ooking for
which filter works the best, actually, with that type
of donor, and looking for other things that we can do
to enhance that part of the process.

Timng studies: Wth each one of these
filters, they are unique, and so we had to find out
which filters we could work with in efficient manners.

So with each one of the filters that we use today, we
have perfornmed timng studies.

What we found as a result of these reviews
is that we really did need to nake sone process
enhancenents, because we had been |eukoreducing so
little in our organization that our processes really
had not been developed to be efficient when you're
doi ng | arge scal e | eukoreducti on.

So we began in earnest and looking to
provide sone burden relief in the procedures as they
st ood. W evaluated work flow and space issues, the
different filter limtations. As you know, there are
different head heights required when vyou' re doing
| eukoreduction with the different filter manufacturers.

There are different timng wth the actua
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filtration process. So we really needed to understand
the filtration limtations.

Equipment limtations, we ran into as we
did our assessnent in the beginning. The conponent |ab
staff were having serious problens wth repetitive
motion injuries with the stripping of the segnents and
so forth. So we had to assess ways to deal with those
types of issues, looking at different ways to deal with
the staff going in and out of refrigeration and so
forth.

W also had to really concentrate on the QC
issues, and that's been talked a I|ot about this
nmorning. | n our organization we are doing QC primarily
with the manual nethod, and so you can inagine the
i mpact of going fromten percent to 100 percent using a
manual met hod of QC

So we really had to begin at the beginning,
and that was literally visiting each one of our regions
and evaluating their facilities and the facility
design, and how they woul d i npl ement | eukoreducti on.

Leukoreduction takes nore space. It just
does, and so sone of our regions have actually been
const rai ned because of space requirenents, t he
inability to add refrigeration space, and so forth.

W had to look at themin terns of -- W began to | ook
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at themin terns of snall, nedium and |arge, what type
of filtration they were doing, and any other issues
that were relevant to their |ocal area.

Based on the information that we had heard
from the conponent l|ab staff and during our walk-
t hroughs during these work flow assessnments, it becane
very clear that the equipnent that has been avail able
to the industry for |eukoreduction really isn't
appropriate when you go to 100 percent | eukoreducti on.

So we really began to think about having to
-- Well, we went out and |ooked for equipnment, even
asked sone of the filter manufacturers if they would
like to cone up with sone equipnment for us, and in the
end sone of the equipnment we are devel opi ng oursel ves
internally.

Then again the operational procedur e
enhancenents, which we've tal ked about.

So with the help of conputers, we've
actual ly done sone nodeling. For each type of filter -
- this is, for exanple, an in-line whole blood filter.

For each type of filter that we use, sterile dock
etcetera, and for each product that we're making, and
for each size of center, small, nedium or large, we
have a tenplate like this which shows the appropriate

work flow or a tenplate for a work fl ow
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So this is sonmething that will be provided
to all of the regions in their planning process as they
go forward. It actually starts from when the unit
conmes in, processing. The red arrows cover the red
cells process, and the yellow is actually plasm, the
path for plasnma during this.

It takes it all the way to the point where
you' ve conpleted the | eukoreduction process. So this
is now conplete for all of the different variables that
|'ve tal ked about.

When you begin to think about carts, carts
-- you know, it just seens like it should be such a
sinple thing, but in fact the carts we were using --
sone of the regions were still using IV poles and so
forth. That was okay when we were doing a very limted
nunber of |eukoreduced units, but when you go to ful
force, 100 percent, there is a |lot of novenent of these
units back and forth fromthe refrigerator.

So we began to look t a nodel of a cart
where -- W also found that, for sonme strange, unknown
reason, a lot of people who work in the conponent |ab
were short. So wth all the various head heights of
these filters requirenents, it can be very high, and
it's hard for these staff to reach and so forth

So we actually are in the process of
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devel oping carts with variable head height adjustnents
and can actually conme down |ow enough for short people
like nyself. So they actually also hold nore units
than any of the carts that we have seen available on
t he market today. So this is a very early prototype
and we're hoping to be able to inplenent it fairly
soon.

Anot her issue that came up wth the staff
as we were doing our early assessnments was -- you know,
they have to spend a lot of tinme in very cold
envi ronnent s, goi ng back and forth into t he
refrigerator, sonetines doing sone of the actua
procedural steps in the refrigerator, and they weren't
real |l y happy about that.

So one of the things that we identified on
our European assessnment was this reach-in refrigerator
concept. There are two nodels that we're |ooking at
one that's actually nobile, on wheels, and one that's
actually just stays in place once you install it.

What that allows you to do is actually
batch your work and take advantage of not having to
move the product back and forth, in and out of the
refrigerator. It is looking in very prelimnary pilot
data for us as a very efficient new piece of equipnent

for us. So we are very excited about this.
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The tenplates that | talked about, those
are being -- will be used by every region to plan their
fl oor space. Sone of the regions actually are going to
need to have build-outs, because they're just space
constrai ned.

There are floor plans in there, etcetera.
There is also an additional binder that's going out
which has information, for exanple, about change
control, that they need to be working on in parallel
during the actual conversion process, because there is
a lot surrounding this.

There's validation if you're inplenenting a
new filter. There is all the training involved,
etcetera, etcetera. So we're providing sone tenplates
for change control during the conversion process.

It also has some tenplates for marketing
information, and the nunber of FTEs or staff required,
depending on what filter nethodology a region is
intending to use and so forth.

The system tracking is very inportant to
us, because we have a large system and the real reason
that 1'm addressing it here today is because it becane

a critical path for us on our conversion process to

track how many of these filters we were going to -- we
wer e forecasting to use, because t he filter
SA G CORP.
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manuf acturers have had sone difficulty in keeping up
with the conversion rate in this country.

So we have literally been alnost on a
weekly basis tracking filters that are going to be
needed across the country for the follow ng week, and
wor ki ng hand in hand with our manufacturer partners.

That's been a critical piece, but we do
track the weekly system inventory and the forecast for
production planning, all of that sane information
bi weekly, and then the nonthly production results.
W're tracking filter failures and our outdate rate of

| eukor educed products, which | have to say is extrenely

| ow.

The next couple of overheads address sone
of the issues that our organization is still westling
with sonmewhat. So the custoner issues that we're

continuing to hear are that the increased cost
associated wth [|eukoreduced products is a mgjor
inhibitor for our custoners, and they are continuing to
-- Some custoners, | should say, are continuing to have
sone resi stance based on cost al one.

So we are trying to work with them as best
we can. W are working wth issues wth the
appropriate agencies on sone of the reinbursenent

issues, but that's still an issue today for the
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custoners. It is a nore expensive product.

Consuner demand: That has been a hard
thing, really, for us to track, because we can do the
best forecasting possible as we're neeting wth our
hospital custoners, but if for some reason a hospita
board or whatever decides that it's tine for them to
convert, their demand can change from one day to the
next . That really causes sone stress on the
availability of filters and so forth.

The policy issues that we're still working
with as an organi zation are, just an exanple of sone of
t hem Wiether to |eukoreduce autologous units;
| eukoreduction of plasma is still sonething that has
been di scussed this norning and is al so being discussed
wi t hin our organization.

W do, of course produce and use SD pl asma,
and there are reasons why it is inportant that we
should continue to look at the data, because we know
that FFP does contain | eukocyt es.

QG her issues -- and again, the QC testing.

I think al nost every speaker has addressed this issue.
So I'm not going to go into nore detail about that
but it is an issue that needs to be addressed.

The increased need for space: Again, sone

of our regions have actually been constrained in their
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ability to convert because of their space issues.

Er gonom c i ssues: Strippers were a najor
issue, and we are, in fact, developing an ergonomcally
designed stripper to help that situation.

Filter inventory stockouts: | don't think
we've ever gotten there yet, but it's something that's
been at such serious levels that we have really had to
track it alnost on a daily basis.

The filter methodology we're |ooking at:
There are two net hodol ogy types, in-line versus sterile
dock. As | nentioned before, in our organization we
use both nethodologies at this point, and we are
|l ooking to use the nost efficient nmethodology that's
out there.

One of the other issues that we're still
| ooking at is random versus single donor platelets, and
just the basic cost of inplenentation. The regions
that have size constraints, the anount of capital
i nvestnent to make this possible is not insignificant.

Qur inventory managenent during conversion:

What we are finding is those regions that have gotten
to around the 40 percent to 50 percent conversion rate

have really found it difficult to maintain both

| eukoreduced inventory and, as we call it, a vanilla
red cell inventory. So that's sonething that we're
SA G CORP.
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wor ki ng through as we go.

The recommendations that we o -- and
proposals that we'd |ike to make, | think, have already
been heard today. So that's kind of conforting to know
t hat everybody is experiencing the sane issues.

Qur thoughts are that we should nove
quickly with 100 percent prestorage |eukoreduction of
red cells and platelets. W think that it takes at
| east a year for organizations to make that conversion,
and maybe nore.

W'd like to hope that there is a way to
decrease the QC testing involved wth |eukoreduction,
and also we'd like to think that there's a way to fast
track sone of the filter reviews and approvals that the
FDA is required to do.

So saving the best for last, our conversion
status so far -- Wiat |I'm going to show you now is
where we were in April of '98 and where we are or where
actually as of Qctober '99.

That's kind of hard to see, but where we
were in Cctober is 37.6 percent, and that's as a
system You can see here, in Septenber is when the
BPAC recommendati on cane out. W nade our decision as
an organization, and then the task force work began,

and the ranp-up has been fairly significant.
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So our target is to be converted by this
date, and we've nmapped it out that, in order to achieve
that goal, this is the percent of progress that we're
going to need to nake on a nonthly basis. Here is
where we are with respect to that.

It's not too far off, and | have very
strong reason to believe that, even in Novenber, we're
getting nmuch closer to where we need to be to be
consistent with reaching that goal.

So we're on our way, and I'll be happy to
answer any questions during the panel process. Thanks.

(Appl ause.)

M5. O ARALDI : Thank you very nmuch, M.
Norrell .

Qur next speaker is Dr. Heaton. Dr. Andrew
Heaton recently joined the Bl ood Systens, |ncorporated,
as their Chief Medical Oficer following an affiliation
with the blood centers of the Pacific. Dr. Heaton was
trained in nmedicine at the University of Dublin in
Ireland, in pathology at the University of Cape Town,
and in blood banking at Wshington University in St.
Louis, Mssouri.

He has a research interest in conponent
manuf acturing, and currently serves as the head of the

conponent group of the BEST Conmttee of the |SBT. I
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was going to try to get in touch with himto know if
that BEST neant "better" than something or -- |'m sure
it'sinitials. Maybe you can tell us what it is.

Dr. Heaton wll describe BSI's plans to
nove to universal |eukoreduction. Dr. Heaton.

DR HEATON:  Thank you for the opportunity
to speak at such an august neeti ng.

BEST stands for Biological Excellence for
Saf er Transfusion. Could | have the first slide,
pl ease.

It's nmy pleasure to report on the planning
systemthat we've utilized at Blood Systens in order to
i npl ement  uni ver sal | eukodepl et i on. Next  slide,
pl ease.

As part of ny arrival at Blood Systens,
we've established what we <call a nedical policy
commttee, which is a group of nedical -- general
medi cal physicians and research scientists who get
together on a nonthly basis to review nedical/technica
upcom ng policy rel ated issues.

So we et shortly after the BPAC
recommendati on and anal yzed the nedical questions, and
we developed an opinion on the indications for
| eukodepl et i on.

W then proceeded to encourage operations
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to validate both the sterile dock and the in-line
system W worked with operations to develop a cost
versus volune, negotiated a revised process with our
manufacturers, and then we nade certain critica
deci sions for our operations.

W decided that our operational groups
should be free to choose sterile dock versus in-line.
W wouldn't mandate which they should use. W al so
decided that we would nmaintain bedside filtration
filters to balance inventory during the transition
pr ocess. Finally, we decided on central quality
control, using the BM device. Next slide, please.

Wth that in mnd, the Kkey goals of
| eukodepl etion and the accepted ones that we felt were
appropriate was the prevention of febrile reactions,
avoi dance of HLA immunization, avoidance of QW
i nfection.

W believe that the -evidence for the
reduction of post-operative infection was conpelling
and, as |I'Il show you later, we also believe that the
quality of the red cells is significantly inproved by
prestorage | eukocyte reduction. Next slide, please.

In ternms of customer conversion then, we
reviewed the attenpts or plans to convert the

custoners, and we deci ded no nandates, that we woul dn't
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or der any  custoner t hat they had to go to
| eukodepl et i on.

W decided that we would inplenent a
program of |IND User, I-N-D, for transfusing M
education, and that we would provide a conprehensive
briefing to our blood banks as we went through the
transition process.

In order to facilitate it, we trained our
regi onal managenent, both the technical directors and
the executive directors of our centers. Ve
restructured the price in order to facilitate the
conversion and narrow the gap between |eukocyte
depl eted and standard products.

W issued a newsletter. Qur trade
associ ation, Anerica's Blood Centers, has an excellent
newsl etter, and we supplied that to our custoners, and
we began a program of hospital visits with technical
staff, physician visits by vendor and  support
personnel, and then our executive nmanagenent visited
adm ni stration.

So we visited the custoner at three or four
different |evels. W also supported |ocal semnars,
focus groups, and technical advisory commttee neetings
as well in order to inprove the know edge. Next slide,

pl ease.
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As we talk to the ~custoners, there's
generally concurrence that it does avoid febrile
transfusion reactions to |eukodeplete blood, and that
it reduces HLA immunization, and it said nost of our
custonmers have increasing acceptance that there's
equi val ence in CW reducti on.

There is sonme residual concern of virema
versus reactivation, as some CW donors carry the virus
that are antibody negative. There's increasing
acceptance of the post-op wound infection reduction
i ndi cati on, and certainly everyone agr ees or
increasingly they agree that it's convenient, and the
consi stency  of pr oduct quality is significantly
enhanced.

The question that the hospitals cane back
to us wth, though, was is this a change in the
standard of practice? |Is it mandated? You did nandate
things |ike p24 antigen, but you are not nandating the
| eukocyte depletion, and is there sone significance to
that difference? Can you prove cost effectiveness, and
will it be acceptable for neonates to utilize
| eukodepl eted blood instead of CW screened bl ood?
Next slide, please.

Vell, then we began to | ook specifically at

the different product lines, and the first is |eukocyte
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depleted platelets. The reality is nost hene-onc
patients nmay cone up for transplant. It's well known
now that 22 degree Centigrade platelet results in
cytokine production and, therefore, reactions; and
nmost, about 60 percent, of our platelet transfusions
were already bedside filtered.

Bedsi de filter platelets wer e very
expensi ve. So they are easily facilitated the
conversion to | eukocyte depleted product |ines, because
the difference in the new product versus t he old was
much |less when you added in the cost of the bedside
filter.

Finally, the ease of technology access:
The pheresis mnmanufacturers have all produced very

efficient |eukocyte depletion SDP devices, and these

facilitate -- The fact that it was so easily available
facilitated a start wth platelets. Next sli de,
pl ease.

In 1997 and 1998, single donor platelets
represented 66 percent of our total platelet doses.
Now from our perspective, the transition from standard
platelets to |eukocyte depleted, we elected not to
validate the |eukocyte depleted random donor platelet
filter.

There were concerns that it was expensive
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and that it was an additional validation that we didn't
have tine for. So for us, the switch to [|eukocyte
depl etion also nmeans a switch to pheresis platelets.

So when we tal k here about this conversion,
what we're saying is that 66 percent in those previous
two years was pheresis platelets, largely |[|eukocyte
depleted, and the other third was random donor
pl atel ets and, therefore, |eukocyte rich. So
the priority was a focus on |eukocyte depleted
platelets, and you can see the LD/SDP as a percent of
our total platelet doses. They were 66 percent in the
two previous years, and they've gradually clinbed to 77
percent across this year.

W also |ooked at our QC data, and we did
approximtely 2,000 QC sanples using the BM device,
and only 0.7 percent fell below the 5 million times 10°
standard, which | think is excellent.

W noticed -- This is the |eukocyte count
in the failures -- the average failure was 67 mllion
and there was a log normal distribution in the profile
of the |eukocyte failures, which I wll cone back to
when | talk to quality control of |eukocyte depletion

Next slide, please.
W then -- So the outstanding platelet

issues then is that LD SDP manufacture is far nore
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expensive than RDP nanufacture. The switch to
| eukocyte depletion then pushes two extra costs on the
hospital, both the |eukodepletion cost and the swtch
to pheresis.

W believe that there is nmuch that could be
done to cut the cost of |eukocyte depl eted manufacture.

The critical issue here is that Europe has largely
converted to pooled buffy coat platelets for two
critical reasons, one of which is that their regulatory
authorities are nuch nore synpathetic to pooling and to
the use of the sterile dock device to allow pooling.

In Europe pheresis is relatively Iless
common than pooled buffy coats, which are very much
| ess expensive than |eukocyte depleted single donor
pl atel ets. So one issue, we believe, that the FDA
should look at is the FDA restrictions on pooling and
the FDA restrictions on wet wet docks associated wth
the use of the sterile connection device. Next slide,
pl ease.

Swtching to red cells, in the past red
cells were basically boutique orders. They were
special order manufacture, and so for wus then the
priority was manufacturing flexibility. The cust oner
or der ed. The custoner didn't order, and we wanted to

be able to have maximumflexibility.
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The effect of that was that a very large
percentage of our |eukodepletion at the beginning of
the year was by sterile dock, because that naxim zes
your operational flexibility. But as we increased our
| eukocyte depletion -- and this 1is our |eukocyte
depletion, the total red cell charges linked to the
filter purchases -- it went from 17 percent to 42
percent across the year.

The fraction that we prepared by sterile
dock canme down, because it is quite clunsy to use the
sterile dock in a manufacturing environnent, and when
they're offered the choice, your operating units prefer
to use in-line systens, sinply because they are easier
to use and easier to build into the manufacturing
process.

QX data was excellent. 0.4 percent
exceeded the five tines 10° The average | eukocyte
count of the failures was 21 mllion, and again there
was a log normal distribution, which I wll cone back
to later. Next slide, please.

Looking at the year 2000, our presunption
is that many of the larger hospital systens wll
convert with our new contract vyear. There is no
regul atory nmandate. So at this point the hospitals

don't feel obligated to convert.
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There is no significant standard of care
litigation or other reasons to make the hospitals go
forward, and we believe that with continuing |eukocyte
depl etion pronot i on and gi vi ng you t he best
guesstimate, we think that we wll reach about 60
percent | eukocyte depletion by the end of the year, and
we believe that we wll end up |eukocyte depleting
around 24 percent of our red cells by sterile dock,
once we reach the fourth quarter of next year. Next
slide, please.

Swi tching now then from narket issues on to
production issues, the sterile connection. The sterile
connection is about a $2.00 premium for the cost of the
device and wafer, and from a nanufacturing perspective
you offset the cost of this through avoidance of bad
sti cks, lab | osses, t est | osses, and increased
outdating through inprovenents to your manufacturing
flexibility. But you do have additional instrunent
quality control, and you do have additional process
quality control

At the nonment, the guidelines don't --
There is some guidelines on quality control of the
sterile connection device, but they probably could be
I nproved. There is also significant |abor to perform

the connection filter and rel abel.
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Critical question for us is: There is no
definition of prestorage, and we believe that the FDA
should identify -- and that this is a nost inportant
issue -- a standard for what prestorage neans. So our
suggestion is less than 72 hours.

Secondly, there is also a difference in the
way that a regulatory agency treats the licensing of a
device, via 510(k), versus a PMA i.e., an in-line
filter system W believe that it would be helpful if
the licensing of these two could be standardized. Next
slide, please.

Whol e Dblood filtration: Vell, it's much
nmore conveni ent. The containers cone pre-|abel ed.
Manuf acturing is sinple. The plasma is | eukoreduced,
which is not with the sterile dock device.

W believe that an increased hold period
m ght enhance phagocytosis and, therefore, reduce
bacterial contamnation and, as | wll show you, 4
degrees Centigrade filtration greatly prolongs the
pr ocess. So from an operational perspective, your
operating wunits are desperate to filter at room
tenperature and not filter in the cold.

In the regul atory process, the questions, |
think, that need to be asked is: Wuld a mninum hold

decrease bacterial growmh? Could we prolong the period
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of hold to increase presumably phagocytosis and
subsequent renoval ?

If 22 degrees Centigrade products are
conparable to 4 degrees products, we would very nmuch
like to be able to hold the whole blood at 22 degrees
Centigrade, at least for eight hours, if not overnight,
in order to cut our manufacturing costs, and the 24
hour hold is standard in the rest of the world.

The |ast question is: Is blood nobile
filtration acceptable? Once you collect the unit, can
you just mx it up, turn it upside down, break the sea
and filter it on the nobiles, because again that would
convey very significant operating flexibility. Next
slide, please.

The advantage then of whole blood is you
don't have to centrifuge and filter. You do have a
problem with whole blood in that platelets are nearly
al ways slightly activated by phl ebotony, and certainly,
consi st ent | eukocyte reduction requires pl at el et
renoval .

So the penalty that you pay as you swtch
into in-l1ine whole blood systens is that you don't have
any random donor platelets and, therefore, you are
forced to convert to single donor platelets with all

t he associated cost inplications of that transition.
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The effect that has is that we are now
desperate to increase our single donor platelet
production, because we now have to neet all the needs
that used to be net by random donor pl atelets.

That's going to place pressure on the need
to increase the nunber of donations per year and, in
addition, our custoners are beginning to get anxious
over the nunber of platelet products we're splitting
because the average content of the average pheresis
product is comng down as we nore aggressively split
pr oduct s.

So one of the issues we believe the agency
should carefully consider is the effect of |eukocyte
depl etion on the single donor pheresis regulations, the
frequency of donation, and the long term inplication
that it will push or drive multi-conponent apheresis.
Next slide, please.

The current reservations that we nost
frequently hear then are the CW question on wound
infection -- is it really true? Now hospitals push
us: Wn't you please prove cost effectiveness. They
ask why nmust we switch to single donor platelets; can't
we get our random donor platelets that wer e
I nexpensi ve?

Lastly -- and this is a new bureaucratic
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trick -- the hospitals have started saying, well, if
it's not a change in the standard of practice, and if
the FDA doesn't nmandate it, we are defrauding Medicare
by supplying a |eukocyte depleted product unless the
physician wites an order for |eukocyte depleted
products on every single order he nmakes.

That is a significant issue now for the

nore aggressively cost oriented hospitals. Next slide,

pl ease.

Wll, noving on to production variables.
As you know, I'm very interested in the technol ogy of
manuf acture, and 1'Il show you a couple of issues, but

many things affect the quality of vyour |eukocyte
reduction, the capacity, your tenperature, your whole
bl ood versus ASRVC filtration, your filter height,
filtration speed which will have some effect in your
conpl ement of kinin activation. Next slide, please.

Now these are studies that were done in ny
research lab with the American Red Coss, and | show
them to enphasize the very significant difference
between filtration at 4 degrees Centigrade versus
filtration at 22 degrees Centi grade.

On average you get one |log better |eukocyte
reducti on. In this system which was the PALL RGC 300

filter in-line, none passed the 5 mllion limt, but
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there is a significant difference. You can see the
inplications of the conflict between the production
staff, who want room tenperature filtration, and the
product quality people like ne who want 4 degrees
Centigrade filtration, because you get a nore
consi stent product. Next slide, please.

W al so observed that there is an inproved
-- slight inprovenent in red cell quality. Post -
transfusion recoveries are about three percent better,
and all of the groups that have studied |eukocyte
reduction, as the quality of the |eukocyte reduction
i nproved, the degree of inprovenent in red cell quality
was quite significant.

You will observe this nost dramatically if
you look at the henolysis in the wunits. It is
significantly less in prestorage |eukocyte depleted
units. Next slide, please.

If you look at platelets, we've done a
series of studies. In this case, these are paired
studies where we did tests and control, and we did the
sane donor wth |eukocyte rich platelet products and
| eukocyte depleted platelet products, |eukotrap, buffy
coat and pheresis, and you'll see that there is no
significant effect on the quality of the platelet as a

result of the | eukocyte depletion technol ogy.
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So we felt that there were no manufacturing
issues in ternms of platelet quality. Next slide,
pl ease.

Then we began to look at the details of
manufacturing and the quality control and the
statistical process control needed to back up your
| eukocyte depletion system At BCP we are the
coordinating center for the VATS study, and we have
devel oped a PCR based nethod which will allow us to
quantitate |eukocytes down to the 10° level in the
cont ai ners.

In essence, we have priners that are prinmed
with the DQ al pha gene, and we use PCR to grow up the
DQ al pha segnent in the |eukocytes, and we use that to
gquantitate the level of |eukocyte contam nation. Next
slide, please.

In this study there were 11 centers that
perfornmed | eukocyte depletion. QL was performed on
every single wunit that was transfused, and vyou'l
notice a few things that drop out that are quite
i nteresting.

Basically, all net the current standards,
with a few outliers t hat meet t he current
speci fications. But the in-line systens here where

filtration was perforned at 4 degrees Centigrade
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perfornmed nore consistently and with less outliers than
the whole blood systens that were perfornmed either at
22 degrees Centigrade or in a less structured fashion
than these three particular |aboratories. Next slide
pl ease.

So | eukocyte residual count is mnimzed by
a hold filtration tinme significantly shortened by room
tenmperature filtration. The current regs, though, if
you read them inply that you should be cooling your
red cells as fast as you can to 4 degrees Centigrade,
and yet your production people -- that's the last thing
they want to do in order to speed up the filtration
pr ocess.

So we would like the FDA to consider
classifying prestorage to 72 hours, increase the 22
degrees conmponent hold tinme to 24 hours, and there are
sone manufacturers' instructions issues which | wll
conme back to later. Next slide, please.

Now when you | ook at what actually happens
-- this is now the VAT study, conpiled in a single
group, and this is the log residual |[|eukocytes, and
you' Il observe that on a log normal basis you get a
ni ce bell shaped curve.

What you should actually be drawmn to are

the little blips out here. In practice, it's our
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belief that the failures in |eukocyte depletion
probably are a separate subpopulation. Now this is not
a continuous distribution, but rather it is a binoda
distribution of one population of normals and a
separ at e popul ati on of abnornal s.

If you apply that statistical nodel -- next
slide, please -- to the sanpling frequency that you
need, you can identify the size of sanple that you wll
need in order to pick up that subpopul ation. Thi s
becones especially inportant, because in the United
Kingdom and the Council of Europe there are
requirenments that the one percent or four units per
month is relatively common standard; but unlike this
country, they don't demand 100 percent pass.

In fact, there is a 75 percent requirenent
in the UK and a 90 percent requirenent in the Counci
of Europe standard.

Now if you apply the binodal approach to
quality control -- next slide, please -- you wll see
that, in order to have a statistically valid chance, a
95 percent chance, of picking of five percent outliers,
there is a standard probability curve which allows you
to calculate the sanple size that you need.

Qur estimate was that, based on the average

counts of the |eukocyte depleted failures, a blood
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center would need to count 40 sanples in order to have
a 90 percent chance of picking up ten percent failures.

So as we look at QC, we believe that the
agency should consider the statistical basis on which
| eukocyte depletion fails, and then develop a
statistical nodel that would apply specifically to that
failure profile, rather than applying a one percent or
a four per nonth.

Four per nonth would be inadequate to
detect a binodal failure, but one percent per nonth is
a very large and burdensone requirenment that would not
necessarily nmeet the goals of the |eukocyte depletion
system Next slide, please.

So what we would suggest is a validation
sanple of 40, followed up by sanples of six. The 40
will allow you to pick up both the uninodal and the
bi nodal distribution, and a routine sanple size of six
per location would give you a very good chance of
pi cki ng up a uni nodal shift.

The concern is that, if you push vyour
standards too hard, your beater error, your chance of
identifying an error when one doesn't exist goes up
very dramatically; and in |eukocyte depletion, since
the filters perform so well, there is a very high

beater error, because it is very easy for a single
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outlier to extrapolate into a perception of Q failure
when, in fact, that does not exist. Next slide,
pl ease.

So in ternms of product issues then

di fferent systens have di fferent per f or mance
characteristics. W Dbelieve the user should validate
against the defined standard. The QC should be

adequate to detect deviation, and we believe the system
performance nust be judged against clinical criteria
rat her than against statistical criteria.

So a recommendation that the manufacturer
shoul d supply a reference database of how their system
perforns so that an operator can conpare their
performance with that of the reference database.

Ve bel i eve t hat m nimum  validation
standards should be part of all 510(k) PMA or NDA
instructions, and that the one percent or four per
nmonth standard requires review. Next slide, please.

Moving on to -- Can we go on to the next
slide? I'Il skip that one.

So in conclusion then, we believe that
we've had an effective program for inplenenting
| eukocyte depletion. W believe that, if we offer the
hospitals the <choice, that we should be able to

relatively easily get to around two-thirds |eukocyte
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depletion, but that in order to exceed that |evel, we
will need sone form of additional guidance or mandate
or very strong recomendati on fromthe agency.

Secondary, we believe that the agency could
facilitate our activities by providing anmended QC
guidelines that are nore orientated toward the failure

distribution profile of |eukocyte depletion systens.

Lastly, we believe that the agency could
help us with costs, if it would anend sonme of the
regul ati ons rel ated to conponent manuf act ur e,
specifically focusing on pooling and the tine to
| eukocyt e depl eti on.

Thank you.

(Appl ause.)

M5. C ARALDI : Thank you very nmuch, Dr.
Heaton. You probably were wondering where ny cane was,

because we are a few mnutes past. Al the information

has been so interesting that | just left it on the
floor.

For our next talk, we'll be getting two for
t he price of one, essentially. Both Dr. Bianco and
M. MacPherson wll talk. |'m going to introduce them

bot h at the beginning.

Dr. Celso Bianco joined the New York Bl ood
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Center in 1983 and is currently the vice president for
medical affairs at the New York Blood Center. Dr.
Bianco is a forner assistant professor at New York
Uni versity School of Medi ci ne and Rockefel | er
University and a former professor of pathology at the
State University of New York in Brooklyn.

He is also the President of American Bl ood
Centers. Dr. Bianco will be speaking today on the
efforts of ABC s nenbers to inplenent |eukoreduction.

Followng Dr. Bianco wll be M. Jim
MacPherson, the Executive Dorector of Anerican Bl ood
Centers. He will present ABC s position on a universal
| eukor educti on.

M. MacPherson has held the position of
Executive Director since 1986. Previously, he was
director of henopher esi s, regulatory affairs and
operations research for the American Red CGoss in
Washi ngton, D.C

M. MacPherson holds two Master's degrees,
one in cellular physiology form GW University in D.C
and one in pathophysiology fromthe State University of
New York in Buffalo.

Dr. Bi anco wil | start t he ABC s
presentation. Thank you.

DR BIANCO Well, thank you very much for
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the opportunity to be here. M/ presentation -- Qur
presentation, actually, wll be kind of different than
what the other presentations were this afternoon. I
think that we got enough of the technical aspects of
it.

What |'mgoing to try to dois alittle bit
-- is to talk a little bit about the premses of
| eukoreduction, to review with you the status of
i npl enent ati on anong ABC centers, to tal k about sone of
the inplenentation issues, and ultimately where do we
go from here

Wiy, | think, is very interesting. W have
been trying to justify it in costs and all that, but
that has been the history of our life in what we do.
The purer, the better. W start with whole blood. W
went to packed red blood cells. W started with random
donor platelets. W went to apheresis. VW started
with cryo, went to crude Factor VIII, went to
nonocl onal s.

The science al so has supported, as was very

wel | discussed today, sonme of the indications for
filters. W have had also nmany years of experience
with bedside filtration -- positive, but very variable,

depending on the performance of those filters and on

the difficulties that were associated with their use.
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The introduction of apheresis platelets
created a rather cost effective system for the
introduction of |eukoreduced products, because they
didn't need filters. They didn't need the |I|abor
associ ated with that |eukoreduction.

The problens that we have is that we have
in recent years, because of the substantial cost
associated wth |eukoreduction -- essentially, a 25
percent increase in the cost of manufacture of these
conponents -- that none of the cost/benefit studies
that came out so far or that have been discussed are
really convincing, and | have the inpression that that
study about cost/benefits will never be done.

Finally, the nythology has noved several
countries around the world to introduce |eukoreduction,
and if it is for folklore, nmaybe that's sonething that
we shoul d do.

Among ABC centers, the nunbers that | am
going to provide you are based on a survey of ABC
menber centers. The survey was conpleted a few days
ago, a week ago, and at that tinme 57 nenbers had
responded out of the 72, alnost 80 percent. Actually,
we had two nore responses that cane later, and then so

| did not incorporate them here.
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If we talk about single donor platelets,
the vast majority of the centers that are included in
the survey provide nost of their platelets as
| eukoreduced platelets. There are centers all over the
range, but essentially platelets -- single donor
platelets are not the issue, essentially, of what we
are di scussi ng today.

If they were to replace the current use of
random donor platelets as sone speakers have discussed
before, this would be a big issue. The real issues are
in red blood cells.

Anmong our nenber centers, anong these 57
centers, the majority of the centers |eukoreduce |ess
than half of the products that they distribute, and
you'll see that the peak of distribution is in centers
distributing around 10-25 percent of their red blood
cells as | eukoreduced products.

Wen we tal k about random donor platelets,
very few of the centers are distributing -- Actually,
only two of these 57 centers were producing random
donor platelets that were | eukoreduced for distribution
to their custoners.

The plans for inplenmentation that our
menbers have: Very few centers are done. They have --

Two of our centers have totally seroconverted --
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Seroconverted? That's a real Freudian slip. Two of
our centers have totally converted their products to
| eukor educed products.

Another center, a nmajor center, 1S on
January 17th, all the products that they are going to
distribute wll be |eukoreduced products to their
hospitals in a major city in the sout hwest.

Forty percent of our centers have nade
plans for inplementation and are gradually executing
t hose pl ans. However, half of our centers are not at
this point considering |eukoreduction.

As we asked our centers for how they plan
to do it, nost of them are being very careful in their
plans for inplenmentation, but as | nentioned a mnute
ago, a few of our centers have cone with a real
specific date for the inplenentation of | eukoreduction.

However, nost of our nenbers have been in very intense
di scussion with our hospitals or the hospitals that we
serve in terns of how we would do it, what are the
issues, and trying to bring the hospitals up to date on
all the information that is available for this type of
activity.

There are many inplenentation issues. Mny
of them were discussed in excellent ways. So |'m going

to go, nore or |less, quickly. I"'m going to try to
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conpensate for the tine that Dr. Heaton stole from us.

In terns of indications, |'mvery disturbed
about sone of the discussions about plasma and
| eukoreduction. W knew for many years that plasnma has
sone red cells.

There were sonme interesting abstracts from
Dr. Holland's group at the |ast AABB neeting, but |
don't think that we have, at least at this point,
sufficient amount of clinical indications to really go
heavy on that sense. | think that we should pay
attention to the products for which we really see that
the nost benefit will conme to our patients.

In terns of technology, we heard about the
two major nethods, and that's a difficulty that nost of
our centers are having in terns of choosing the in-line
versus sterile docking.

In-line is a very interesting system
However, the |osses associated with the nunber of units
that are not utilized because the donors are deferred
or tests are positive or problens occurred during the
manuf acture, because they don't neet the release
criteria.

Sterile docking is very |labor intensive
You need separate filters, and the question of |[|abor

and space is also very inportant.
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Q. W had a lot of discussion today, and

| think that we feel that we are all going on the right
track.

There are two issues that are very, very
inmportant. One of themis the sickle cell trait. Sone

of the speakers prior to ne nentioned that units wth

the sickle cell trait wll not filter adequately.
About one in 400 black -- African Anericans have this
sickle cell -- are honmbzygous, and about ten percent of

African Anericans have this sickle cell trait.

So that's a substantial issue for the
African Anmerican community, and we wll have to find
actually, 1 hope, ways to deal with these issues in

termrs of we need to increase the nunber of mnority
donors.

W are looking for them and at the sane
timte, we don't want to see a procedure that we
i ntroduce being an inportant obstacle to having these
i ndividuals participating of the donation process and
actually providing many of the rare units that we are
looking for in terns of use or even piece that are |ess
frequent in other ethnic groups.

Again, another product that is sonmewhat
threatened by |eukoreduction is source |eukocytes.

Just in research we -- for research, we produce an
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i mMmense anmount of |eukocytes to universities and
clinical |aboratories in New York.

There are sone conpanies that mnmanufacture
products that are based on source |eukocytes. |If we go
to in-line filtration, source |eukocytes disappear, at
least if they continue being manufactured as they are

bei ng manuf actured t oday.

In ternms of logistics, we wll have to
i ncrease personnel . W will have to have bigger cups
in our centrifuges. W wll need nore space. W wl

need hangars.

| like the cart that the Red G oss has.
The people that are doing this study with us have
suggested that we buy these things that they have in
cleaners so that the unit enters in one side, and they
go wal king around the room to cone out on the other
side, and we are going to conpete with the diaper
industry in terns of generating biological waste.

Again, a tinmeline is sonething that is very
inportant, and we hear the discussions. W have to
have tinme to availability of filters, training,
val i dati on

We hope that Captain Qustafson is going to
make |icensure very easy for us, and maybe -- | really

like the idea of wutilizing the new approach of the
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nmonograph and nmaybe naking the process easier for
introduction into several centers, and we have tim for
t hat .

We discussed extensively the accepted
indications, but we have to recognize that these
accepted indications really represent about 20 percent
of usage of blood currently, of red blood cells and
platelets. To extend that to universal |eukoreduction
we have many steps to go.

| think that we are in synch, and from what
we heard today here, everybody -- either sonme of the
people are already there, and other people are a way
getting there. However, | think that we have a serious
di sassoci ation of our thinking with the thinking of our
maj or custoners, the hospitals.

The hospitals tell wus that costs are
unaccept abl e, t hat | eukor educti on, uni ver sal
| eukoreduction, is unaffordable, that they cannot do it
wi t hout adequate reinbursenent. They tell us you
cannot inmpose | eukoreduction, because you do not have
an FDA mandate, and this is not a standard of care.

They raise questions about the nedical
benefits beyond the patient groups that we clearly
di scussed here today, and they also discuss about

qguestion of costs/benefits. They don't believe in us
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when we tell themthat in-hospital tines and adm ssions
and all that wll be shortened and that their costs
will go down.

Finally, |1 think that they really resent
that they have not been part of this process. W have
been evolving our thinking toward |eukoreduction as a
natural process. W have not been able to bring all
those participants of the health care system to cone
with us.

W will try to propose a solution, because
that's a real conflict to you. But | have to tell you
that a few days ago during Thanksgiving, | went to
visit ny closest friends to spend Thanksgiving wth
themin a small town in Wst Virginia, and | found a
sign that really represents the situation where we are.

Since we are somewhat confused, | have
asked Jim MacPherson to cone and present to us the
position of nenbers of Anerica's Blood Centers. Thank
you.

(Appl ause.)

MR MacPHERSON: Thank you very nmuch. I
will try not to duplicate anything, and try to be very
brief. | appreciate the opportunity.

The position is pretty sinple, and that is:

When, and as required, the nmenbers of Anerica' s Blood
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Centers, which represent about 6.7 mllion donations or
about half the blood supply, they will participate and
comply; and as Dr. Bianco said, nost of them are
al ready in sonme kinds of planning stages already.

Now we've already heard about the patient
outcomes that nmay offset costs, but these are all
inconclusive, and | think -- You know, Jong Lee said,
you know, don't talk so much about noney; talk about
i npl enentation issues. Well, it's all about the noney.

What we're talking about here is a cost

increase to the health care system of in the
nei ghborhood of half a billion dollars. As Everett
Dirksen -- or to paraphrase him-- once said, you know,

100 mllion here, 100 mllion there; pretty soon,
you' re tal king real noney.

Wthout the data to support this, this is a
very, very hard sell for hospitals. This is the back
of an envelope calculation, but it does include a |ot
of things that have been tal ked about here, one of the
things that Dr. Heaton enphasized, talked about, the
loss of random platelets to go into single donor
pl atel ets.

That's not only a loss in terns of -- or
not a loss, but an increase in cost, but it's -- to the

bl ood centers, it's a loss margin that subsidizes the
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price of red cells. It doesn't cost $40 to $50 to
produce a unit of platelets. Everyone knows that, but
there is a huge margin built into that that subsidizes
the price of red cells.

Wen that's gone, that has to conme from
increased fees for red cells. So when we're talking
about passing along the cost of |eukoreduction, that's

a hidden cost that a lot of people don't directly

addr ess.

Now the big problem of  course, s
rei mbur senent . If we all got paid for it, we wouldn't
care. But we know today, the way the health care

systemis set up, there is a two to three year delay in
adjustnents to Medicare and Medicaid paynents under the
DRG system O course, nost transfusions take place on
in-patients and take place under the DRG system

That's just the way the systemis set up.
So when you start talking about putting sonmething in
place that's going to start costing a half a billion
dollars a year, that's a lot of noney to pass along to
the hospitals in general, especially if they don't know
what the offsets are.

Second, it also shows up specifically in
one budget in the hospitals, and that is the hospita

| abor atori es.
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Now Medicare and Medicaid, we know, also
pays. They're the |ead dog here, because they pay for
well over half of all transfusions that take place
Now HCFA has the authority to fix this. They don't
need Congressional help on this. There are ways that
they can do this thensel ves.

There are sone sinple fixes that would
reduce the two to three-year delay down to maybe one
year, and those have been proposed to them There's
al so carve-outs, if they would be interested in doing
that, and as Jay Epstein said this norning, there's
sone active discussions going on wthin HCFA to try to
figure out howto do this.

You solve that problem and nmuch of it goes
away. Now you still haven't proven that you've
i nproved the out-patient outcones and saved the noney,
but at least in terns of the hospital blood bank and
t he bl ood center, you've paid for what you're doing.

So our recommendation is that, when FDA has
a recommendation like this -- and in the future, too
because nost of the new technol ogy that you're | ooking
at that's going to cone down the pike is going to be a
whole lot nore expensive than adding two to three
dollars on for tests. That was a big chunk to add

about five percent of the cost, but now you' re talking
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adding 20 to 25 percent cost.

We're tal king about other technologies in
the future in terns of viral inactivation that are
going to double or triple the price of blood. So you
can't have two to three-year delays when you try to
tal k about that.

So when FDA starts comng out wth these
ki nds of recommendations, we say, hey, you're part of
HHS. You ought to talk to the other side, and you
ought to coordinate your activities, and there should
be sone kind of joint approach to assuring that the
rei nbursenent is there when the recommendation cones
out .

In terns of inplenentation period, other
peopl e have already addressed this. So | won't bel abor
this issue, but obviously, the reinbursenment concern is
the big concern for the hospitals and for the bl ood
centers.

It's a manually intensive process, as
you've seen by everyone. It requires that you hire
staff, train staff, put new quality process control
procedures in place. You heard this norning there's
the problem of the availability of filters, that there
may not even be enough filters to go to total universal

| eukor eduction until the end of 2000.
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A shortage of platelets, if we had a very
short phase-in period, because it's just inpractical to
replace 4-6 mllion random platelets with the mllion
or so pheresis platelets that you would need to perform
-- platelet pheresis procedures, that there's a huge
gear-up for that.

So we recommended and are glad to see that
FDA is thinking along the sanme lines of a phase-in
period perhaps for three years. Those communities that
want to do it now, want to do it tonorrow, want to do
it next week, if they are confortable with that, that's
terrific. For everyone else, let them have sone tine
to try to work out sone of these |ogistics as other
problens go and to solve sone of the problens that
we've all seen today.

In terns of logistics, all of this again
has been tal ked about before. You need flexibility in
this process, and again we're real pleased to see that
FDA, between a choice of bad and awful, they're giving
us the choice of bad.

So we would just as soon like to see as
much flexibility as possible in ternms of this, and not

to be very specific on how it's done, and with their

oversight and guidance |I'm sure they wll nake sure
that we do it right. But again, |leave the details to
SA G CORP.
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be worked out between the vendors, the blood centers,

and the hospitals. Thank you.

(Appl ause.)

M5. C ARALDI : Thank you very nmuch, Dr.
Bi anco and Dr. WMacPherson.

Al right. Qur next presenter is Dr.
Meni t ove. Dr. Jay Menitove is the Executive D rector
and Medical Director of the Community Blood Center of
G eater Kansas Cty.

He is also a clinical professor of nedicine
at the University of Mssouri, Kansas Gty, and at the
Kansas University School of Medicine. He is board
certified in internal nedicine, hematology and blood
banki ng.

Currently, he is the Chair of the AABB
standards commttee and is on the board of directors of
Anerica's Blood Centers. Dr. Menitove will talk about
community blood centers |eukoreduction inplenentation
plan. Dr. Menitove.

DR MEN TOVE: Thank you very nmuch, and
thank you for inviting ne to the presentation workshop.

Wiat 1'd like to do is to present a sunmary

of our experience in Kansas CGty. Just to show you
where we are, we're in the heart of it all, right in
SA G CORP.
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the mddle of the country, and are actually a conbined
program now of the Community Bl ood Center and also the
Kansas Bl ood Services in Topeka.

Qur current volunmes of collection for this
year are about -- Qur current collections are about
113,000 units per year, and we're produci ng about 8500
single donor platelet preparations, of which nost are
| eukocyte reduced, about 27,000 random donor platelets,
37,000 units of fresh frozen plasma, and about 4,000
units of cryoprecipitate, just to give you a sense of
what we've done.

Now simlar to some of the data you' ve seen
before, in the beginning of 1998 about ten percent or
so of the units -- a little under ten percent of the
units leaving the blood center went out as |eukocyte
reduced.

In June of 1998 one of our hospitals
decided to go to 100 percent |eukocyte reduction, and
then subsequent to that, and actually slightly -- a
couple of nonths after the BPAC neeting in Septenber of
'98, the usage continued to increase -- that is, the
switch to | eukocyte reduction increased.

Initially, our approach was to use sterile
connection devices for mnmaking |eukocyte reduced red

cell components, and that did, in fact, require that we
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add a third person or an additional person on the third
shift.

Subsequently, we thought we would be
switching to in-line filters, presunably because
they're nore efficient, and the target, which is really
a typo there, in our thoughts was that we would go to
about 50 percent sterile connection, about 50 percent
in-line | eukocyte reduction.

By doing that, we would save the cost of
the third bag. So we would only have a double bag
configuration. In-1ine would allow us to do
| eukocyte reduction on second shift, but we would |ose
t he random donor pl atel ets.

The conponents |aboratory, on the other
hand, felt that the sterile connection facilitated
inventory managenent, and in-line filters -- in terns
of looking at the mx when we nade decisions about
that, decided to go wth a single whole blood filter
rather than a dual process where thee would be multiple
filters invol ved

Predom nantly, that decision was nade,
because the multiple filter system was felt to be
cunber sone, woul d require a change in t he
centrifugation buckets, and that was felt to be a

| esser desirable option.
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The whol e blood being filtered prior to the

centrifugation also, we felt, was helpful in terns of
just logistical approaches to what we were doing.

So as you can see, we started -- and | just
want to concentrate on this part of the curve -- saw an
increase in |leukocyte reduction to approximately about
30 percent of production by Decenber of l|last year. At
the sane tinme, we saw the need for random donor
pl atel ets decreasing.

That was at the sanme tinme we decided to
start up going with the in-line filter process, and we
did that, actually, at higher than the initial target
and, | guess, the first nonth nade about two-thirds of
our needs in |eukocyte reduced red cells using the in-
I i ne approach.

Wat we found was that the demand for
random donor platelets increased at the sane tine that
we had made the switch. So we backtracked what we did,
and actually the curve reversed. So that we're back
using nostly sterile connection filtration at this
point in tinme.

W've also seen a slight increase in the
use of |eukocyte reduced units subsequent to that tine,
about 35 percent. Actually, currently we're a little

closer to 40 percent of the wunits collected as
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| eukocyte reduced units.

Sone of the issues are: Can we nanage our
ABO mx in terns of providing enough |eukocyte reduced
units, and are we able to nake enough random donor
platelets, again simlar to sone of the coments you' ve
heard before.

At about a 35 percent rate of |eukocyte
reduction for red cells, our thoughts are what do we do
if it increases towards 100 percent. The initial
plans are to increase the use of in-line filters. Ve
could do that on the second shift.

W wouldn't need additional staff, and
again we would have the advantages of reducing the
nunber of bags that are there to a double
configuration. However, we feel that the limt of
using the in-line approach is 50 percent.

W hit the wall at about 50 percent
| eukocyte reduced red cells, and that's related t our
current need for producing random donor platelets. Now
if that were to change, then, obviously, where we hit
the wall would change, but that's about what we're
making today in ternms of random donor platelets, plus
maki ng some cryoprecipitate and quad preparations for
neonat es.

So we think that's probably what's going to
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-- where we're going to have to nmake additiona
deci si ons. The options are to increase sterile
connections ~-- that wuld require us to add an
additional staff person with a cost associated wth
that -- or we could go to 100 percent in-line
filtration plus converting all of our platelets, the
single donor platelets, which we don't believe will be
accepted by the physicians and hospitals, or we could
use specific red cell and platelet filters.

W have not nade any decisions about that.

So that's where we stand at the current tine. Now
just for -- Dr. Lee asked -- allowed ne and asked for
suggestions for the FDA and just a few conments.

In terns of a conceptual approach, one way
of looking at what we've done with blood safety is
donor deferral, screening process, inactivation and
renoval of pathogens.

So looking at it in a triad type of way,
perhaps one way of |ooking at |eukocyte reduction is
the scientific basis, and we've heard coments about
t hat , t hen an I mpl enment ati on pl an. Then,
unfortunately, reinbursenent does becone an issue and
cannot be avoi ded.

| believe we should be |ooking at evidence

based decision making, and | like Celso's slide of the
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two arrows converging on each other. | think this is
very difficult, and ny own personal belief is that
we're in a time of incredible flux, and | have changed
nmy mnd on this subject probably nore than any other in
terns of the value of going to universal |eukocyte
reducti on. But if there is a scientific basis and it
is based on evidence, we can then do professional
educati on.

| think that, if the data are there, it
woul d be accept ed. Then going the next step, to
rei nbursenent education, would be a natural step

In ternms of inplementation, 1've kind of
bifurcated this into two options that blood centers can
fol | ow Ohe is to take a responsive stand, and the
other is to take a directive one.

W have chosen to take a responsive stance.

That is that we'll see if the evidence is out there to

make a deci sion. If it is, it allows for educated
decision making; and if it's supported scientifically,
we believe the trend will nove in that direction. So
the train will follow the tracks that they ought to
foll ow, presumably.

The opposite stance is one of a directive
approach where you have standardi zation presunably to

achi eve economes of scale, and in all fairness, that's
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probably where the trend is taking us anyhow. So you

can get there faster. But as | said, we prefer to take
t he responsi ve one.

So what have we found? In our area, we
really see a binodal distribution. What | put on the
y axis is the nunber of hospitals; on the abscissa
the percent that these hospitals are using that are
| eukocyt e reduced.

So hospitals -- Mre than 30 of our 65 --
or actually 70 hospitals are accounting for 41 percent
of the red cells that are transfused, use sonewhere
between zero and five percent |eukocyte reduced red
cells.

Oh the other end of the spectrum are
hospitals accounting for -- about 15 or so hospitals,
accounting for 31 percent of the red cells that are
transfused in our area that are using close to 100
percent | eukocyte reduction.

Then we see a few hospitals that actually
account for a large percent of the blood transfuse
using sonewhere between 15 and 20 percent of the
| eukocyte reduced red cells.

So ny sense is that this really is a
bi polar distribution, either none or all, and then a

few hospitals using about 15 to 20 percent |eukocyte
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reduced red cells, and when asked, the comments that |
get are that the red cells that are |eukocyte reduced
in those hospitals are used by oncology patients and a
few of the anesthesiologists are using -- are ordering
t hose | eukocyte reduced red cells.

Now | can't help but conme back to an issue
of reinbursenent. The health care triad is the
quality, access, and cost. In this arena we do have to
tal k about rei nbursenent.

From a personal point of view, | am not
certain that this is the best way to spend a half a
billion dollars in a zero sum type of environnent.
There are cl ear advant ages.

If they are supported scientifically, then
| think it nmakes sense, and | think that if it really -
- sone of the data that we really head are correct, in
the long run there may be sone rei nbursenent savings or
cost savings to the hospitals. But the reinbursenent
issue is a very significant one.

Wen |'ve spoken to pathologists in our
area, they particularly wanted ne to dwell on this for
a nonent, because they are facing enornous pressures
fromtheir adm ni stration

To go along with what others have said, if

there's an FDA mandate or if it becones t he standard
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of practice, then they wll obviously nove in that
di rection. However, in a tinme of indecision they are
going to wait and see what happens, and this is a
factor in that decision nmaking process.

Thank you very much for your attention.

(Appl ause.)

M5. C ARALDI : Thank you, Dr. Meni t ove.
Qur last speaker is Dr. Dennis CGoldfinger of the Rta
and Taft Shriver Dvision of Transfusion Medicine of
Cedar s- Si nai Hospi t al

Dr. CGoldfinger is also a clinical professor
of pathology and |aboratory nedicine at UCLA He
attended nedi cal school at the State University of New
York in Buffalo and followed it up with studies in
clini cal pathology at UCSF and a fellowship in
transfusion nedicine at NH

Dr. ol df i nger will tal k about t he
experience of hi s hospi t al with uni ver sal
| eukoreducti on and what has happened since then. Dr.
Col df i nger.

DR GOLDFINGER  Thank you, and 1'd like to
thank the Food and Drug Admnistration and their staff
for inviting ne today. | would also like to thank Dr.
Menitove for catching us up, so that I've only |ost

half of ny allowable tinme to give this talk.
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Wiat 1'd like to do today is discuss with
you sone historical perspectives of Cedars-Sinai and ny
own involvenent in |eukocyte reduction, talk about our
own experience in attenpting to acconplish this goal,
and finally to try to tell you how I think you should
not attenpt to achieve the goal of universal |eukocyte
reducti on.

First of all, after 25 years of trying to
convince the rest of the world that |eukocyte reduction
woul d be a good idea, | can't resist the opportunity to
say | told you so. So I"'mgoing to show you four old
sl i des.

You can see that these are old, and they
were actually made in 1980, just to point out that the
sane kinds of issues that we discussed then are the
very sane issues that are the hot topics right now

First of all, a study that we did in the
late 1970s looking at the incidence of transfusion
reactions, nonhenolytic transfusion reactions. W
foll owed about 10,000 transfusions and found that there
was a significant reduction in the incidence of all
forms of nonhenolytic transfusion reactions in patients
who received, in this case, saline washed red cells.

Ve al so tal ked about i nfectious

conplications and recognized that perhaps the renova
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of leukocytes from blood mght reduce the risk of
transmtting agents that were carried in peripheral
bl ood | eukocytes |i ke cytonegal ovirus.

Also we talked about alloimunization to
| eukocyte and platelet antigens and the inpact that
that mght have on patients who were to receive
pl atel et and granul ocyte transfusions.

Finally, we recognized that substances that
accumul ated in blood during storage mght be harnful to
the recipient. |In those days the word cytoki ne was not
known, but as you know, there is concern that these
kinds of things do inpact on the quality of the
transfusions that we give.

Now so much for ancient history. [I'd like
to tell you about our experience in achieving the goa
of 100 percent |eukocyte reduction. W did this for
two years, beginning in 1992.

This decision to deliver this was based
upon two prem ses. First of all, that the passenger
| eukocyte, as Dr. Harvey Kl ein has referred to these
could not possibly benefit the recipient of a blood
transfusion, but m ght cause harm

Secondly, wunlike sone others, we believe
that febrile nonhenol ytic transfusion reactions are not

sonething to be ignored, and that are potentially a
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serious problem

W did not believe in this approach of
waiting until patients had adverse reactions to bl ood
transfusion, to transfusion of ordinary nonleukocyte
reduced conponents, before switching to a |eukocyte
reduced product or, even worse, using a rule of two or
three, waiting until the patient had two or three
adverse reactions before giving the better product.

This is kind of a preventive therapy, and
it kind of can be -- W could use the analogy of a
drug, which is sonething that the FDA, of course, is
nore used to regul ati ng.

If we had a new antibiotic, for exanple, a
new cephal osporin, and this was a highly effective
antibiotic but it caused adverse reactions in one to
two percent of recipients, and we had another
preparation of that sanme antibiotic. It was just as
effective, but it caused no untoward reactions. Wich
one of these would we choose to give? Certainly, which
one woul d patients want?

| think, in a regulated environment, we
woul d not even be able to allow to market the |ess safe
mat eri al . This is the same kind of thinking that we
applied to | eukocyte reducti on.

This effort -- First of all, we recognized
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that washed cells were really not happy cells, and that
it was inpossible to achieve the goal of |[|eukocyte
reduction wth saline washing. But of course,
filtration allows this to occur.

This was a nulti-focal effort. It required
the participation, first of all, of our community bl ood
center, the Anerican Red Cross in southern California,
along with the Pal m Beach bl ood bank from which we were
getting a significant anount of bl ood.

They would prestorage filter all of the
blood that they sent to us. W have a collection
facility that collects about a quarter of the blood
that we transfuse, and we did prestorage filtration on
all of those.

W also filtered in our conponent |ab all
red cell wunits that did not cone to us already
filtered. This represented a snmall nunber of wunits,
like directed donor units that canme from other centers.

Finally, on the nursing units nurses perforned bedside
filtration on all units of platelets.

Sone statistics here. First of all, we
used only single donor platelets in those days, which
is what we use now, and I'll talk to you a little bit
nore about that in a nonent. But all of these units,

about 2500 units a year, and they were filtered all at
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t he bedsi de.

W were transfusing in those years about
22,000 units of red cells per year, and as you can see,
they were all filtered, nost of them prestorage.

There are real advantages to going to 100 percent
or to universal |eukocyte reduction. Now, clearly, the
downside is that there is increased cost. On the other
hand, inventory managenent is really a cinch. There's
only one kind of conponent. It's all |eukocyte
reduced. So that the technologists in the blood bank
the nurses dealing with this, |ove this approach

In addition, clinical decision nmeking is
al so nade very easy. Al patients receive |eukocyte
reduced conponents. So that all patients are getting
the same thing, and | think in this case all patients
were getting the best thing.

Now in 1994 we abandoned this project, and
we did it because of a need to reduce costs. V' ve
heard -- Many tines over the years |'ve heard that
Cedars-Sinai is a so called boutique hospital, and it
really doesn't operate in the real world.

Wll, of course, that's a ridiculous
st at enent . W get paid the sane way that every other
hospital gets paid, Medicare, private insurance and,

nore and nore, capitated contracts. So there's really
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no difference in the way we operate and the way
everyone else operates. However, in these years --
this is 1994 -- we were facing serious cost
constraints.

In the case of the laboratory we |ost 25
per cent of the individuals who worked in the
| aboratory, from over 400 people to just around 300
people. This was a huge cut. After 20 years of trying
to convince unsuccessfully the rest of the world that
| eukocyte reduction really nade sense, we had to kind
of throw in the towel here and say that we could no
longer justify losing personnel while we're trying to
maintain an inventory of only |eukocyte reduced
conponent s.

So we stopped doing it, and we went to
doing what nost of you all do, and that is |eukocyte
reduci ng on demand. Ri ght now we probably transfuse
about a quarter of our wunits of red cells in a
| eukocyte reduced form

Now finally, 1'd like to discuss with you
what | believe you should not do in order to achieve
this goal, and what you should not do is reverse the
acconplishnents of 50 years of transfusion nedicine
progress, things |ike autologous transfusions, single

donor platelets, reducing donor exposure or resisting
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new devel opnents |i ke safer plasma.

" m di smayed to hear nore and nore, really,
| think, excellent people comng fromfine institutions
tal ki ng about doing this sort of thing. Qur journals
are filled wth articles, typically mathematica
nodel s, that suggest that these kinds of technol ogies
are not so called cost effective.

Aut ol ogous transfusion: This is pre-
deposit autol ogous blood prior to surgery. G early,
this was a great boon to patients in the early 1980s
during the AIDS epidemc, and it's clearly the choice
of patients. W do this, and we think it nakes sense,
but it is a nore costly kind of technol ogy.

Single donor platelets: This is an
unbel i evable one, to ne, because there is -- How
anybody can argue in favor of the use of pooled
pl atel et concentrates is just beyond ne.

Yet we're hearing from nore and nore
institutions that they think it's a good idea, and it's
one of the ways that they're going to justify the use
of universal |eukocyte reduction, and that is to go
back to pool ed pl atel et concentrates.

The only reason for doing so would be
i ncreased cost. Clearly, if there's any product that

should go the way of fresh whole blood, it should be
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this product, this 30-year-old, outnoded product that,
in ny opinion, represents a clear and present danger to
the Anerican public. W'll come back to this in a
second.

Now the supposed justification, of course,
is that blood is so safe that we need not be concerned.

Now nost unbelievably, | think, recently we're seeing
articles suggesting that we no |onger have to protect
our children from blood, that prograns for neonates
that mnimze donor exposure can be abandoned, because
they're really not cost effective.

Now, of course, the patient doesn't seemto
have any say in any of this kind of decision naking.
Vell, very often transfusion nedicine physicians seem
to see their role strictly as gatekeepers, and strictly
trying to dissuade clinical colleagues from utilizing
nore expensi ve bl ood conponents.

Yet the role, | think, of a transfusion
medi ci ne physician, and for all of us who practice this
field and for the Food and Drug Admnistration, is to
be patient advocates. That's really our job, and that
nmeans to give patients what is the safest and nost
effective therapy.

Cost is an inportant issue, but it should

not necessarily be our first issue. Patients don't
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want to go to physicians who are, first of all, cost
effective and, secondly, patient advocates.

Imagine trying -- If you try to tell a
patient -- Take a patient who has had chenot herapy for
acute | eukema, for exanple, and is going to require 15
pl at el et t ransf usi ons whi | e recovering from
chenot herapy i nduced bone marrow hypopl asi a.

That patient can be exposed to 15 donors

in the case of single donor platelets, or perhaps 90

donors for pooled platelets, six in a pool. Now if you
ask the patient, would you mnd if | gave you sone
blood from 75 different individuals, | don't really
have to do it, but I'd like to do it to safe sone
noney, what do you think of that -- well, of course, no

patient woul d accept this kind of an approach.

| magi ne going to the parents of a newborn
child and saying, you know, we have a new way of
transfusing this little baby; we're going to expose the
baby to many units of blood, but blood is pretty safe
and it's going to save the hospital a lot of noney. O
course, this is an absurd thing, and no patient would
ever accept this kind of an approach.

So the only way that we can acconplish this
is by not telling anybody what we're doing, and | don't

think it's right.
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W've heard from tobacco conpanies for
years, <cigarettes do not cause lung cancer, heart
di sease or enphysena. Ni cotine is not addicting. Now
what have we heard fromthe bl ood banki ng comrunity?

In 1983, just 16 years ago, we heard that
bl ood transfusion does not transmt AIDS, and if it
does, the risk is only one in a mllion, like any hit
and kill by a bolt of |ightning. Vell, in fact, the
risk in large cities in those early years was nore |ike
one in 100 to one in 1, 000.

The new watchword seens to be blood is
safer than ever, and we see it repeated over and over
agai n. Now | don't know. Is this deceptive
advertising or what?

Just scanning, for exanple, a |list of
topics that were presented at this year's American
Associ ation of Blood Banks neeting just a nonth ago,
looking at sone of the infectious conplications of
bl ood transfusion that were discussed at this neeting,
there were discussions about hepatitis B, hepatitis C
H'V and HTLV, because we recognize that we still have
not elimnated that risk. It still remains a risk,
albeit it smaller.

There were discussions about hepatitis G

virus, a virus looking for a disease or for sonething
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bad to do, but clearly transmtted by blood
transfusion, and Ceutzfeldt Jakob D sease as a
potential risk.

There were discussions -- There were
abstracts presented on the risk of tick borne
i nfections, human erlichiosis, babesi osi s, lyme
di sease. There were discussions about other parasites
i ke Trypanosoma cruzi, the agent of Chagas D sease,
and nmalaria, clearly agents that we know can be
transmtted by bl ood transfusions.

There were discussions about hunman herpes
Vi ruses. W've been concerned about CW, but what
about oncogenic agents like Epstein Barr virus, human
herpes virus 8, also known as Kaposi's sarconma virus?
Are these transmtted by blood transfusion? Probably
so, and should we be concerned about that? | don't
know. | think maybe so.

Finally, a whole host of bacteria that can
contamnate all of our blood conponents. So just how
safe is it?

Vell, recently, Philip Mrris has cone
around and said that cigarettes do cause enphysens,
heart disease and lung cancer, and that nicotine is
addi cti ng. So do you think that maybe it's tinme for

the bl ood banking community to kind of 'fess up and
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we produce a product that saves nmany |ives,

but it's inherently risky and, therefore, we should do

everyt hi ng

conponent s

we can to inprove the safety of the

that we transfuse, and that this should

really be nmandatory.

safer than

After all, we did think that blood was

it ever had been in 1980, and then cane

AIDS, and we all got killed. So the bottom Iine here:

Leukocyt e

you' ve hear

reduction does cost a lot nore, although as

d, there are efforts to try and denonstrate

t hat perhaps there are advantages of | eukocyt e

reduction t

be seen.

and | know

by sonme of

hat will reduce costs, but that remains to

It is definitely achievable. Ve did it,
that it can be done, although I am i npressed

the difficulties that sone of the large

institutions have denonstrated that this 1is not

sonet hi ng
country.

Washi ngt on,

have 20 m

202/797-2525

that can happen overnight for the entire
But it can be done and, as they say in
it isthe right thing to do.
Thank you.

(Appl ause.)

M5. C ARALDI: Thank you, Dr. Coldfinger.

W will now take -- Dr. Lee, can we stil
nutes or should I cut it down? Ckay. Ve
SA G CORP.
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will now take a 20 mnute break. Please return to the
auditorium at -- It will be ten after three for the
open presentations and the panel discussion. Thank you
very much.

(Whereupon, the foregoing nmatter went off
the record at 2:50 p.m and went back on the record at
3:08 p.m)

DR LEE: Wile everyone is trickling back
in, we have had a request to nake an open presentati on,
and the order of the process for the rest of the
afternoon would be that the open presenter to nmake his
presentation, which should be about 15 mnutes, and
then after that we will have the panel up at the table,
and then start going over sone of the questions.

The guesti ons are nmeant to foster
di scussion, and other questions can be entertained
al so.

I'm waiting for the quorum If everyone
woul d pl ease get back in your seats.

CAPTAI N GUSTAFSON: | have the honor of
noderating the fourth and | ast session of the workshop.

Wen the staff and the audi o-visual departnent heard

that | would be noderating this session, they sent a

war ni ng: Keep your hands up, and you wll not be

har ned. I"'m not allowed to have any heavy tablets or
SA G CORP.
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t ouch anyt hi ng.

Anyway, as Jong nentioned, we do have one
speaker who asked to give nore than just a couple of
words at the m crophone. Dr. John Witbread from
Cytonetrix, International, in New York wll present
information on process control for the manufacture of
| eukor educed bl ood conponents.

Dr. Witbread, and upon conpletion then we
will invite the panel up for panel discussion.

DR WH TBREAD:. Thank you very nuch

| would like to just spend a few mnutes
during this open presentation session to share a few
ideas wth you on process control of |eukocyte reduced
conponent s.

| think the norning session was very
interesting in that there seened to be a new consensus
that seened to be being generated on using sone sort of
met hodol ogy over and above quality control to help us
better understand what the process of |[|eukocyte
reduction is doing and, noreover, how we can really
monitor the process in a conprehensive, reliable way,
essentially to nmake us good manufacturers for those
conponent s.

This is a topic which recently was brought

up at the BEST commttee neeting about a nonth ago
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The discussion -- Mst of the discussion at the BEST
meeting was really nostly theoretical and getting into
the various questions and various nodels that one m ght
think about, even in terns of trying to design or
i npl enent a statistical process control program

What | am going to be tal king about today
is really nore the practical side of it: What is
process control ? How does it conpare, really, to
quality control prograns? And essentially, at the end
of the day, how can we use this to achieve our bottom
line of being able to accurately predict what fraction
of our manufactured conponent is liable to be outside
the acceptable manufacturing range or just flat out
fail QC?

To acconplish this, I'd |ike to break these
comments, really, into four points: As | nentioned, to
conpare and contrast quality control to process
control; to talk a little bit about the manufacturing
standards one needs to think about in ternms of
inplementing a good process control program sone of
the wunique technical challenges, and this refers
sonewhat to the types of nodels and the types of theory
that go into fornulating a statistical process contro
program and finally, 1'd like to finish with sone rea

life experience that we've had with statistical process
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control

Ckay. Wiy process control? Vell, we
process control essentially to define manufacturing
thresholds, traditionally through types of analysis
that take, say, a range of values. That would be QC
val ues for |eukocyte conponents -- establish a nean,
and then you could sort of inmagine the famliar bel
shaped curve that gives us sort of a range of what we
expect that manufacturing process to produce, and then
we mght establish sort of standard deviation or
confidence intervals outside from that nean that give
us sone idea of what m ght be acceptable and what m ght
not be accept abl e.

Certainly, traditionally process contro
has been wused in nmany nanufacturing organizations,
primarily as, really, a great neans of nmeasuring
manufacturing efficiency. The pharmaceutical industry,
for instance, uses process control, really, for
det er m ni ng and noni toring pot ency of their
manuf act ured products.

Real | vy, many of t he manuf act uri ng
industries that are out there use sone form of process
control to get a better nmeasurenent of what the process
is doing, rather than solely focusing on the product

al one.
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Certainly, as a result -- which has been
wel | docunented that the inplenentation of process
control helps mnimze wasted product and helps
i ncrease nmanufacturing confidence.

Just to quickly go through sonme of the key
di fferences between product QC and process control:
Certainly, from product QC we know that we neasure the
final product. At the end of the day, what we w nd up
with is a pass/fail type result. Either we are above
or below five tinmes 10° and then what we get also with
the product QC is, of course, we don't have a clear

idea of what the probability may be for future QC

failure.

Process control, on the other hand, we're
measuring a process. W're neasuring the day to day
experience of our, in this case, |eukocyte reduction
pr ocess. This essentially gives us a neans for

measuring a trend and efficiency of the process.

What is particularly attractive about
process control is that, by doing this type of
measuring, doing this type of analysis, it gives us
i nstant feedback about what our probability of failure
and success is as we go forward in the manufacturing
pr ocess.

Anot her key aspect to process control is
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confi dence. W had sone talks earlier talking about
the sensitivity of QC and process control. Just as
sort of a prinmer to confidence, basically confidence is
an indicator based on sanple nunber, frequency and
failure rate of the process.

These are essentially what 1is conbined
together to give us a confidence of whether or not our
process is in or out of control. For instance, we did
a quick analysis actually right before this neeting,
and if we assune a failure rate of about eight percent
-- that is, a leukocyte reduction failure of about
ei ght percent, which is probably very conservative.
Certainly, the failure rates that have been reported
nmost recently are quite a bit lower than this, but I
think eight percent actually serves us well in terns of
this illustration.

What confidence do we have in detecting a
failure, using the current QC approach -- that is, of
sanpling one percent of the product? Wat you see here
is the relative confidence |evel here and the nonthly
sanple size that you need to detect a failing unit,
assum ng an eight percent failure rate.

As you can see, with a mninmal sanpling
here of four, our confidence level is really quite |ow

at about 28 percent. Earlier, Dr. Lee had indicated to
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us that, really, 95 percent -- as well as other
speakers, have indicated 95 percent really being a
better nunber to shoot for in ternms of trying to
establish a good sense that we understand the
manuf act uri ng process.

For this -- Under these assunptions, you
woul d need to test about 35 sanples per nonth to get a
confidence | evel of 95 percent.

Ckay. So if we are convinced that process
control is the way we want to go, what would we think
about in ternms of making sort of an idea process
control progran?

Vell, ideally we want it to be interactive.

| mean, after all, we have -- everybody has different
manuf acturing needs, although we're conscious of the
five tinmes 10° Nevert hel ess, having a nechani sm that
allows us to adjust the manufacturing thresholds --
say, if one nonth we want to try to nmake a product
which is quite a bit better than five times 10° for
instance -- that allows us to do that.

Certainly, we  want to be maximally
sensitive to failing process, and perhaps nost
i nportantly, provide us a real time state of
manuf act uri ng.

Currently, wth the sanpling of once a
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month, this makes it difficult, and perhaps one of the
things that we would want to think about in parallel
with process control is, if not nore sanples per nonth

perhaps nore frequently taking whatever nunber of
sanples we're going to be taking for that nonth.

That will certainly help establish getting
a closer feel for what the real state of manufacturing
is today. After all, we're doing process control to
help us get a better handle on the manufacturing
pr ocess. This type of analysis really becones
i mportant.

Keeping it sinple: It doesn't take I|ong
for me to stand up here and start talking about
statistics, and you start seeing a |lot of glazed eyes.

| think that one of the key points to inplenentation
of any type of process control programis going to have
to be that it ultimately nmakes it easy for the user to
use.

This has got to be sonmething that
essentially data can be dropped into and out cones a
graphic or out cones a table that gives a real tine
indication for what that process is doing that week or
t hat day.

Certainly, if we |ooked into the future and

kind of think about what we mght want out of sort of
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an idealized process control program it would be
certainly to try and be predictive as much as we can be
about the future. What is this type of manufacturing
trend likely to produce one nonth or three nonths or a
year down the |ine?

| think this may be particularly inportant
even for product qualification type analyses, in that
we want to try and use this information. Essenti al |y,
we're using quality control information. VW would
essentially use this information and be able to work as
much information -- nmuch value out of that information
as we can.

So, certainly, one of the things we can do
with a ot of these current statistical nethods is to
help us extrapolate what the future mght |ook |ike
and | think this is certainly sonething that we can
wor k t owar ds.

Sone of the difficulties -- 1I'Il go through
these quick -- in detecting failing processes, since
this starts to border on sone of this statistical
munbo- j unbo:

Essential |y, t he current type of
distribution that's associated wth a |eukocyte
reduction process may have actually very different

types of distributions, and the current nethodol ogies
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for trying to estimate probability, at least in a
statistical sense, very often tend to underestinmate the
real probability of getting an accurate estinmate of how
frequently you're going to have a failing process and
ultimately a failing product.

A sensitivity -- The Shewhart nethod here
is considered nore or less a standard wthin the
process control <circles, but really is probably the
| east sensitive conpared to other statistical nethods
which | list up there.

Autocorrelation, 1'll just pass by. The
ot her key aspect of the |eukocyte reduction process
that really makes putting together a good statistical
program difficult is the very nature of the process
itself.

When you consider the range of results that
you can get with a QC result, you can be down at the
| evel of sensitivity, which for flow cytonmetry or PCR
may be down to 10° |eukocytes per unit, are ranging up
to 5 mllion and greater. You can appreciate the |arge
anmount of variance that you have wthin that
distribution, and trying to use sone of these nethods
to accurately estinmate what vyour probabilities are
becones very difficult.

Cay. So what are sone of the design
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characteristics that we wuld ideally like to put
together for a good, conprehensive statistical process
control progran?

Vell, certainly, first and forenost, we
want a continuous estimate of the probability
defective. After all, without this, process control is
useless, and we need to have sonme way to have this
estimate presented to us, if possible, on a daily basis
that gives us a very clear idea of what to expect for
that day and also be able, again, to naximally use the
experience that we have with that process.

The issues of control versus out of control
performance criteria: This is, | think, an inportant
issue that in considering a good statistical process
control programwe think a little about how we want to
define these and, certainly, there are sone good
statistical argunents, which | won't go into here, as
to how we maght best define control versus out of
control

Simlarly, the standards that we define as
control and out of control certainly shouldn't occur in
a vacuum and that the standards should be consistent
with what nedical device manufacturers who have |arge
dat abases on performance of their products -- that they

shoul d be consistent, certainly, within peer.
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If one blood service or blood center,
series of Dblood centers has a large collective
dat abase, that certainly putting together the criteria
for control and out of control performance criteria
shoul d be sensitive to that experience.

Lastly, the sensitivity should always be
high, and that the level of confidence renmains
const ant . This is sort of a statistical geek point
which I think, again, goes along with the point | nade
earlier about the variance being very large; and when
you're working with that type of data, that it becones
very difficult, particularly as the database grows in
Si ze, to keep the sensitivity very high while
maintaining the confidence at a standard |evel of,
let's say, 95 percent.

So ideally, what mght this look like, in

sort of a very sinple world? Well, we could inagine
sonething |ike this where, for instance, we have
categories here for all units less than <certain
t hr eshol ds.

Agai n, I mentioned earlier about the
interactive threshol ds. These are nunbers that are

sort of inportant to us from a regulatory |level, but
per haps as nmanufacturers we may have other |evels that

m ght be inportant to us as well.
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A target efficiency, that essentially being
the probability of producing all of our wunits under
t hese given threshol ds. Then what we mght have as
what we call neasured efficiency. Basically, where are
we this week or this nonth.

Gaphically, we could present this as a
fairly -- | realize there are a lot of lines on here.
It probably looks a little conplicated, but essentially
this shows a process which is going along here over
time, nonths down here. W have basically production
efficiency over here.

Levels for all processes being |less than
five times 10° one tines 10° and five times 10° and by
design this particular process is just to illustrate
how t his m ght work.

This yellow line, if you follow it along,
is showwng for the first 100 nonths or so a process
which is always producing units under 5 tines 10°. What
we can see is that after about the 109th nonth here, it
now departs fromthat probability.

What's interesting, and in fact, when you
look at real data, real datasets, is that this always
seens to bear out. That is that you see sort of a
maj or fluctuation in some of the lower levels prior to

getting a defect in your process at your regulatory
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| evel or at your highest |evel.

So | think this, again, may be the sort of
tool that would be hel pful, again as manufacturers, to
help us get alerted to when processes may be goi ng out
of control

As | nentioned, there's sone experience.
This is actually from sonme work that was presented at
the nost recent AABB neeting and related the
experience, actually, in Canada where they used a
process control programin 13 bl ood centers.

Essentially, just to quickly go through the
results from this study, was they had six of the 13
centers which were always in control, three of the
centers which were in control and then went out of
control, and then there were four centers which were,
internms of the statistical process control, always out
of control

This gives you the nunber of wunits that
were |ooked at. As you can see, clearly, the failure
rate for the ones which were always in control was much
better than the ones which were out of control. So
certainly in this scenario, the process control was
very beneficial in alerting these centers when
processes were going out of control and, clearly, when

there was no response to that signal, that in fact they
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did get failing product.

So as | just said, the centers received
war ni ng ahead of the product QC failure. This pronpted
retraining of some of the Kkey operations wthin
centers, and they concluded that the process control is
a powerful method to prevent increases in the risk of
QC failure.

| think this is really an excellent study,
and really proof positive of the value of statistical
process control when it's applied to a |eukocyte
reducti on process.

So to summarize, the current QC sanpling
plan, at least as it currently exists, really may not
detect substantial nunbers of products that are
essentially -- that may be failing. Again, this can be
i nproved one of two ways, either by nore sanples or
nore frequently sanpling.

| tend to think that, in ternms of noving
towards a process control program that a nore frequent
sampling with perhaps sone nore nobdest increase in the
nunber of sanples would really work out quite well.

The statistical process control provides
key manufacturing data, again to nake manufacturing
decisions. | nean, as manufacturers -- and we want to

really have a good feel for what the process is doing
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on a day to day basis, that this is a nechanism that
allows us to make those key manufacturing decisions.

Process control wll augnent QC W're
certainly not advocating here that we get rid of QC
conpl etely. | think that there's certainly a value to
doing the types of QC that's currently being done, and
| think that the process control can really be a nice
addition to the current QC program

Certainly, finally, the process control is
now a nethod which evidences accunulating -- Several
ot her studies which were presented at the BEST neeting
which related process control experiences using it in
t he | eukocyte reduction process.

| think that as tine goes on and the
studies accumulate that, again, the nessage wll be
t hat much nore convi nci ng.

Just in closing, I'd like to take a quote
from the 1987 FDA guidelines on general principles of
process validation. Wth that, thank you very much for
your attention.

(Appl ause.)

CAPTAI N GUSTAFSON: Does anyone have any
questions for Dr. Witbread? Ckay. If the panel
menbers, the invited speakers, would conme to the panel,

and Dr. Jong Lee will briefly go through the -- recap
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the workshop objectives, and then we wll open the
floor to discuss Dr. Lee's key questions, key elenents,
what ever, and also any other issues that were raised
during the presentations or any other questions that

any of you may have.

CHAl RVAN LEE: | guess we've lost two
menbers of the panel from the original plan. That
creates sone additional space at the table, | think

If Dr. Whitbread is interested in joining us, he would

be wel cone.

lI'd like to sinply go through sone of the
points that | mnade earlier this norning, as takeoff
points for discussion. That is not to say that

di scussion should be limted to these questions, but |
think what we'll do is have each question up on the
slide while we are going on, and try to step through
them at approximately at a pace of eight mnutes per
decision, trying to |leave sone tinme for any additiona
topics that mght arise at the end of the day.

Once again to remnd you that participants,
while we are discussing things, may refer to the
follow ng aspects, but not to dwell on them as primary

topics, and we've gone over this extensively today:

Cost , clinical risk and benefits and scientific
principles -- we have heard a lot about them They
S A G CORP.
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should be nentioned as they relate to inplenentation

I Ssues.

The first point that | nmade this norning
was: Should FDA recommend specific inplenentation
criteria applicable to all blood establishnments or

should FDA provide only the framework w thin which
bl ood establishnents adopt an inplenentation plan
specific to each center?

Key decision nunber 2: Should FDA
recommend a sinple transition period of 12 nonths or
briefer or should FDA support transition periods that
are longer than 12 nonths which nmay allow further
maturation of cost, clinical and scientific issues?

Deci sion nunber 3: Should the current FDA
gui dance on |eukocyte reduction be retained for use
during the transition period or should the definition
and QC of |[|eukoreduction be updated from the current
FDA recommendations for inplenmentation during the
transition period?

Nunber  4: Should blood centers, if
eligible to participate in the CBER pilot program for
streamlining licensure, be able to obtain the I|icense
for |eukocyte reduced blood products by the sinple
self-certification process, referring back to the

exi sting | eukocyte reduction standards, or should bl ood
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centers, if eligible and interested, continue to be
required to submt evidence of conpliance wth existing
| eukoreduction standards for CBER review in obtaining
the license to ship |eukocyte reduced blood products
across state |ines?

Lastly, if a blood center already |icensed
for whole blood, red cells and platelets may self-
certify in supplenmenting its license to include
| eukocyte reduction, should it be able to self-certify
conpliance with the existing 1996 FDA nenorandum on
| eukocyte reduction or should CBER wite a new pilot
gui dance for |eukocyte reduction under G3 in order to
allow self-certification, although the pilot guidance
may not be substantively different from the existing
1996 nenor andun?

| guess the last question is really
referring to the speed of the G&E process. Ve all
realize that regulations take a long tine to formnul ate,
but guidance -- although guidances are nuch quicker,
they, too, take some tine in terns of nmaking a
st at enment .

So having gone over these, I'll go back to
decision nunber 1 and leave this up throughout the
di scussion, and then we'll nove on to the next decision

and so on.
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The floor is now open for comments,
guestions, regarding this topic. If there are no
particular views, | guess we could do a vote or
sonet hing, but | don't want to do that.

DR BIANCO Ch, there are views.

CHAl RVAN LEE: Thank you.

DR Bl ANCO | think that during the
di scussi on several speakers -- You saw that there are
different approaches, different ways to get there. I
think that t he nost successf ul gui dances and
regul ations that cane out of FDA were when they set a
goal that everybody should attain but didn't really try
to mcro manage the institutions to get to that goal.

| wish you would continue following this
path. | think it is very inportant that we define what
is the goal that is -- what we are going to call a
| eukoreduced product, and that's the subject of sone
di scussi on; and second, obviously, when we are going to

get to this point.

Here, the franework -- | |ove frameworKks.
CHAl RVAN LEE: Are there any opposing
views? Just to confirm | also thank everyone in the

audi ence who has persisted through the day to cone to
the panel session. | realize the panel discussions

necessarily come at the end of the workshops, but in
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fact are the nost inportant part of them and | thank
you for staying with us.

Just to confirm ny inpression of the
opinions of those still in attendance, if | could
sinply see a raise of hand for those in favor of the
former, that specific inplenentation criteria be
reserved to each blood center to fornmulate on their
own.

Al those that are in favor of the bottom
sentence, could | see a raise of hand, please? Looking
around, that seens to be the majority.

Al those in favor of the top? That nakes
it black and white and explains the |lack of comments as
an opposition to Dr. Bianco's statenent.

In that case, we'll nove right along. I
think this mght be nore contentious. W' ve heard
opposing views built right into the presentations
today. Should FDA recommend a sinple transition period
of 12 nonths or briefer or should FDA support
transition periods that are |onger than 12 nonths which
allow further nmaturation of costs, clinical and
scientific issues?

Wul d anyone like to nmake sone statenents
about that? M. Norrell?

MB. NORRELL: Vell, Wll, based on our
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experience, it is a conplicated conversion process, and
there are infrastructure changes that need to happen in
many of the facilities. So | don't think it's
feasible, really, for many centers to do anything
briefer than 12 nonths unless they were initially set
up to do that.

If there is sonme flexibility to be built in
even greater than 12 nonths, but not mnuch nore, but
we've definitely needed a full 12 nonth period to go
t hat route.

CHAl RVAN LEE: Dr. Snyder.

DR SNYDER Yes. | think certainly |onger
than 12 nonths, but | would like to see an upper limt
as well. 1 think, left to its own devices, the nedica
-- sone parts of the nedical community would let it go
on ad infinitum So I'd like to see sone by a certain
period of tinme as well, but certainly longer than 12
nont hs.

CAPTAI N QGUSTAFSON: Dr. Snyder, from the
presentations today did you get a feel for maybe what
m ght be a maxi numtine period?

DR SNYDER | heard three years nost
frequently, but others may have heard sonething el se.

CAPTAI N GUSTAFSON. | nean, you heard three

years, but you heard from the presentations |ike where
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Red Cross is, where BSI is, where ABC is. D d you get

an idea that perhaps three years mght be an outlier,
that maybe a shorter tine is realistic?

DR SNYDER  Well, the inpression | got is
that the Red CGoss and other nmajor blood services,
bl ood suppliers, would certainly be conpliant in much
closer to 12 nonths, but |'m concerned about the ten,
15 percent of Mom and Pop groups or places that may not
be able to conply quite that readily.

So I'm sensitive to that, but sone people
have other adm nistrative opinions about that. But |
think nost people will be closer to 12 nonths, but |
don't know whether, therefore, you should make it 12
for everybody.

CHAl RVAN LEE: Yes? Wuld you pl ease state
your nane and affiliation and proceed with the question
or conmment ?

M5, SAZAVA Yes. My nanme is Kathleen
Sazama, and | don't know what ny affiliation is at the
nonent .

Let nme just raise the question that's
related to this, and | know you're trying to avoid the
clinical and scientific issues, but in fact you can't.

The inplenentation period that permts the collectors

to ranp up and actually provide the conponents is only
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one part of this equation.

|'m troubled still that the right players
are not present for a discussion about how the
i npl enentation then occurs in the actual delivery
system which is to patients in hospitals.

So | think the statenent as witten is a
little sinplistic, if | may say that, and shouldn't be
decided in the absence of thorough discussion wth
respect to the inpact of this process at the other end.

W know | essons have been |earned from inplenenting
testing, for exanple, that did not adequately address
how inventory transfers occurred, and harm happened to
patients.

So | think it's premature to answer this
question conpletely unless you were to nodify it to
say, you know, how long will it take for the collection
side to be prepared to provide these conponents, and
then convene the right group of people to discuss how
long then would it take for the receipt of those
conponents and the transition of the policies and
practices in hospitals to accommobdate the new
conmponents, and what is the plan?

| f you're going to transition, what
inventory should be being managed in hospitals in the

transition? Is it what the collectors can provide or
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is it what the collective wsdom of those who care for
patients decide is the right thing for patient care?

So I just would like to have the record
reflect that | believe the question does not adequately
address the inplications of a decision on this point.

CHAl RVAN LEE: Yes, thank you for your
coment s. Al though these questions are formulated by
CBER, |I'd like for the responses to cone as nuch from
the audience as well as from the panel rather than
peopl e fromthe agency responding.

Are there any counter-coments or any ot her
comrent s?

M5. NORRELL: | would just like to add one
nore statenent, that another «critical part of the
decision is whether we'll have enough filters. So we
can't really set a date wthout knowng that we're
going to have the materials that we need to be able to
i npl enent .

So that's an inportant piece of information
that | don't know.

DR GOLDFI NGER If 1 could respond, I
don't see the problem in inplementing this at the
hospital level. The big problem at the hospital |evel
is sinply the cost that's invol ved.

If the blood centers can deliver |eukocyte

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

222

reduced conponents, then we can transfuse them The
analogy to -- I'"'mnot sure if you were alluding to the
problem associated wth NAT testing, because the
problem with that has been that the suppliers have not
been able to deliver the kind of turn-around tine that
allows us to transfuse only NAT tested bl ood.

| think that is a problem but |I think with
| eukocyte reduction, if the suppliers could provide it,
then we could transfuse it.

IVB. SAZANA: I t hi nk t hat t hat
oversinplifies the problem Dennis, if | may say so,
and | ask your indulgence to | et me speak agai n.

There are current practices in many
hospitals in which bedside filtration is a comon
practice, for exanple. In planning a transition, you
want to avoid that. There's no need to have
duplication of those activities, as just one sinplistic
i dea here.

The second is that there is a nonent in
time when you go from what you had to what you wll
have. How long is that nonent in tinme, and how mnuch
advance pl anning needs to go into it?

Yes, it is true that the Dbudgetary
inplications are a part of this, but | don't want to

|lose the fact that there is process and policy and a
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ot of institutions in which the clinicians believe,
rightly or wongly, that they still are in charge of
the therapies to their patients.

| don't disagree with your position that we
shoul d assist them in doing what is good for patients,
but that takes tinme to lay the foundation, for the
medi cal staff to understand what's going to happen and
why, for admnistration to nmake the adjustnents to what
they expect in ternms of how their resources are going
to be deployed, and then the physical act itself of
sinmply swapping out or using up or whatever it is that

we're going to do.

| nean, if today our region -- 1'Il wuse
Phil adel phia as an exanple -- were to say to us,
tomorrow you can have all the |eukoreduced bl ood

conponents to transfuse, if that were theoretically
possible, there still would be inplications inside the
wal | s of the blood bank and the transfusion activities
t hat have to be planned for.

So those are the kinds of things that | was
interested in addressing. So there are policy,
process, and procedure activities in hospitals for
which there wll be inplications. Just like the
diversity of opinion we've heard here today, | bet you

not everybody agrees wth what you said, and not
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everybody agrees with what |'m sayi ng.

It takes tinme to nake those transitions.
That's all 1'm saying, and a plan for inplenentation
should not sinply look at how soon can we have the
material to deliver. |It's also how soon can we put in
place the right process to nake sure that delivery
happens the way it's intended.

DR GOLDFI NGER I would agree with you,
but | thought that -- That's why | think that the
t hree-year approach is a reasonabl e one. | think that
you would be right. If it would be done in less than a
year, that m ght be asking too rmuch

In addition, | think that a couple of the
speakers nmaking this mandate to the FDA that they
sonehow work with HCFA to get better reinbursenent is
one of the nost inportant things that | heard here
today. It's got to be done.

It's not possible for one agency just to

turn their back on the other and just say that we don't

see it, and we really don't want to see it. It's a
serious problem that, | think, could be changed,
because there's sone logic involved here. | nean, this

is sonething that's good for our patients.
CHAl RVAN LEE: Could you conme to the

m cr ophone?
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MR DI CKSTEI N, I'm sorry to go out of
order, but 1'd like to answer M. Norrell and Dr.
ol dfinger's coment. I'"'m Rob Dickstein from Pal
Cor por ati on.

Speaking for Pall, we're prepared to neet

the filter demand of 100 percent |eukocyte reduction by
August of 2000, in answer to your question, Stephanie.
CHAl RVAN LEE: Thank you.
DR PITTMAN  Yes. ['m Dr. David Pittman.
|'mrepresenting the Barnes Jew sh Christian group out
of St. Louis, Mssouri. W transfused about 67,000 red
cell units last year, and we certainly support a |onger

time such as three years to allow the inplenentation of

t hi s.

W have hospitals doing all different sorts
of | eukodepl eti on, from al nost none to al nost
ever yt hi ng. | especially enjoyed seeing Dr. Lee's

witten comments regarding the BPAC nenbers' opinion
that quotes, "There's insufficient scientific evidence
to conclude that the effect of |eukocyte reduction is
clinically inportant for the typical t ransf usi on
recipient."”

W believe it's inportant to have a | onger
tinme. W still believe that prospective, random zed

controlled trials are necessary, not only to answer the
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scientific issue but to aid, as Dr. Coldfinger said,
getting HHS or HCFA and FDA together as far as having
sonme type of reinbursenent.

W see that very inportant, because we're
setting, as al | hospital s are, in a fixed
rei nbursenent, and it's hard enough when you're certain
that something is scientifically valid to decide if
you're going to get this laser or if you're going to
get sonme other technol ogy. But you're asking us to
take sonething where many of us as transfusion
professionals still believe there's not adequate
scientific evidence to use it in 100 percent of
patients, and what are we going to give up?

Are we going to have fewer nurses? Are we
going to have less SOPs, |ess adequate QC, fewer OR
techs, fewer custodians; because in our system what
gets cut in general is personnel, the people that
actual ly take care of patients.

W don't think that that's appropriate to
institute sonething like this wthout given tine to
prove this.

| understand Dr. Snyder's opinion, that
t hough there may not be a single reason that justifies
uni versal | eukoreduction, that perhaps the cumulative

effect of many less than conplete indications mght
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hel p.

As | canme in, | noticed a honeless nan on
Wsconsin Avenue. |If you would each take a dollar bill
out of your pocket and tear the right third off, 1"l
collect them and take that to that man; but he stil
won't be able to buy a hanburger and a cup of coffee.

So I kind of -- | wunderstand what Dr.
Snyder is saying, but it often doesn't work out, that
many smal |l things add up.

Many  of us are not resisting new
devel opnent s. W're not doing that at all. W're
attenpting not to accept the wong new devel opnents,
and the FDA shoul d take that advice.

In doing that, you mght |ook, as you told
me a year ago that you would put nore transfusion

professionals, that transfusion nedicine is part of

their life, day to day, hour to hour and mnute to
m nut e, rat her t han SO many resear chers,
epi dem ol ogi sts, people that do a Ilittle bit of
transfusion, on the BPAC That may benefit you as
wel | .

(Appl ause.)

CHAl RVAN LEE: Thanks for your comments.
I f you could, nove to this mcrophone over here.

VR MURPHY: l'm Scott Mur phy  from
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Phi | adel phi a. I"'m very synpathetic wth the |ast

comments, and we have many custoners in Philadel phia
who agree with you.

| think the other side of the coin of the
way this is being structured, waiting for three years,
is that a blood center can ranp up to nmake the products
available, but if there's a three-year inplenentation
period, it may encourage hospitals that have a
difficulty with this to wait.

So that it wll be hard for a blood center
to ranp up to 100 percent, for exanple, in a year or a
year and a half, if the full inplenentation of the
programwon't take place for two or three years.

| think what Kathleen was saying is that
the hospitals have to be in step with what we're doing,
and frommany different points of view

CHAl RVAN LEE: Dr. Sayers?

DR SAYERS: Merlin Sayers, Carter Blood
Care, Bedford, Texas.

There's one other maturation that | suspect
is going to take longer than a year for us to fully
appreciate, and that has to do wth how universal
| eukoreduction is going to influence our inventories
and t he managenent of those inventories. | f

we | ook at donor deferral these days, it's tantanount
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to 5,000 cuts. Wiat we're looking at here are another
two cuts which we nust not underestinate.

One has to do with how many donors wll we
be deferring through no reason other than filter
failure, and then how many donors are we going to be
| osing for reasons that have already been referred to,
nanely, the incidence of sickle sell trait in African
American donors. That group has already been
highlighted as a group of individuals who are very
inportant in their contribution to the nationa
i nventory.

W certainly are going to need nore than 12
months to decide how to manage what is going to be an
obligatory additional deferral rate superinposed on
al ready conprom sed nati onal bl ood suppli es.

CHAI RVAN LEE: What tine -- Could you stay
up there just one second |longer, Dr. Sayers. Do you
have a tinme frame in mnd or just sinply |onger than 12
nont hs?

DR SAYERS. Wll, we didn't hear anything
about other people's experience wth exactly what
filter failure rates are, and our own experience wth
knowi ng what the loss of individuals with sickle cell
trait is, is an experience which is too snmall for ne to

rely on to confidently predict how nuch |onger we're
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going to need, but | strongly suspect it's going to be
| onger than 12 nont hs.

DR HEATON I would certainly like to
comment from the blood center's perspective. The
practical reality of manufacturing is that you can run
two inventories up to about 30 or 40 percent, but once
you cross 50 percent, you can't run two inventories;
because you cannot allow hospitals to or der
| eukodepl eted as a boutique product when half of what
you' re manufacturing is | eukodepleted and half isn't.

So as a purely practical manufacturing
matter, once you cross the 50 percent barrier, you have
to mandat e uni versal | eukodepl eti on on your custoners.

If you link that to your stated goal, that
you believe that universal |eukodepletion is nedically
appropri ate, I think you're going to need an
i npl ementation period probably of around two years,
because it takes about six nonths to get organized. It
t akes about six nonths to drive the first piece of your
transition, and probably a year to wap it up. But |
can tell you that anyone who gets over 50 percent wll
be desperate to switch the rest of their production
into |eukodepletion, sinply as a practical matter of
nmeeting the order of the custoner who wants

| eukodepl et ed.
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VB. NORRELL: And that has been our

experience as well.

DR MEN TOVE: Yes, and ours as well. O
the other hand, | think we have seen, at least in our
area, the hospitals that are willing to swtch. They
have conme forward and have said we're going to 100
percent | eukocyte reduction. In our area, it's
approachi ng 40 percent of usage.

| don't see or hear that the other
hospitals are wlling at this point to nake a
coonmtnment. So at least fromthe area where |'m from
we could persist in this chinmeric 50/50 relationship
probably for the indefinite future or at |east three
years.

M/ only thought is, is that period of tine
| ong enough, Jong, to do sonme of those things that you
were tal king about before in terns of an ethical and

time period | ong enough to put together sone studies.

On the other hand, |I'm not exactly sure
what we're looking for. If we're looking for reduction
of post-op infections, |I think we could get an answer

potentially, or at Ileast another answer, to that
guestion. But of sone of the other open questions, |'m
not sure a study could be designed and inplenented and

conpleted in that period of tine.
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CHAI RVAN LEE:  Dr. Snyder.

DR SNYDER: You know, not all hospitals
are the sane. At our institution we have four blood
bank directors. | spend all of ny time focused on this
issue, and | have a certain amount of sway wth the

institution, small though it may be.

So if | push for |eukoreduction -- the
concept, if you don't know your jewels, know your
jeweler -- the admnistration will rely on what | say,

so far, as being a reasonable approach. They think I'm
a reasonabl e person.

Many hospitals, the blood bank director is
of f doing autopsies, surgicals, hardly ever is in the
bl ood bank. To say that they're not wlling to
| eukoreduce and convert isn't because the blood bank
director doesn't feel that it's appropriate.

He or she just isn't pushing the issue, and
the institution will say, well, 1'"'m not going to give
you anot her penny, and he says fine, and he or she goes
and finishes the autopsy and |ets the bl ood bank run on
its own.

So I don't think it's appropriate to say
that a couple of centers are really interested in this,
but the vast majority of hospitals don't want to, as if

they've studied the issue, they' ve had debates and
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t hey' ve tal ked about it.

It's really, | think, apples and appl esauce
or apples and alligators, and maybe |ooking at -- it
would be worthwhile to take a survey of academc
institutions where there are simlar people focused on
bl ood banking all the time and other hospitals where
they' re not, and seeing what those statistics show

MR DRESSLER I'm Kent Dressler with the
Park Madison dinical Labs in New York Gty, and New
Yor k Bi ol ogi cs.

| think that | would agree, of course, wth
the latter part of this statenment, that there is a
need for longer than 12 nonth period, but | think that
the FDA has to continue to nmaintain the active role
that they took in driving this process through BPAC to
get this novenent towards the wuniversal |eukocyte
reduction occurring by supporting actively in ways that
they need to figure out how to do, to have the studies
that can be done right now to |look at cost
effectiveness and clinical effectiveness.

There is a transition period occurring
where there are both products being used, and it is a
data acquisition maneuver that could be done now that
will disappear as an opportunity once the universal

| eukocyte reduction has been achieved by whatever
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process, sterile docking or in-line.

So | think that there has to be a continued
active involvenent on the part of the FDA to get data
collected that currently is collectable, and to make
that a process that they work out sonehow with HCFA so
t hat everybody can be brought into selling this, which
is inherently probably a good thing, to the community
that ultimately has to pay for it.

CHAl RVAN LEE:  Thank you. Dr. Hol nberg.

DR HOLMBERG Jerry Holnberg with the
Joint Readiness -- or Joint Ainical Readi ness Advisory
Board with Mlitary.

| was one of the -- | think that was ny
| ast BPAC that we voted on that. As a fornmer nenber of
BPAC, | strongly encourage the longer than 12 nonths,
primarily for the fact that it gives sone tine for
scientific issues to be resolved and questions to be
answer ed.

| also raise the issue of the cost. I
agr ee. | don't think we have everybody sitting at the
tabl e today. W talk about HCFA, the reinbursenent
costs, what's best for the patient, but also what if
the patient can't afford it, who picks up the tab on
t hat , t he cost centers i nvol ved with t he

| eukor educti on.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

235
So | think that 12 nmonths -- W need to

have longer than 12 nonths. Also | raise another
issue, that you know, three years may be too |ong.
However, | think Captain Qstafson nentioned this
earlier in her presentation, about the real estate on
the | abel and the issue with | SBT.

W' ve been down this road before with |SBT
and the | abel, and one of the problens was that nobody
set a definitive date. The only date that was
definitive was when the Red CGross said they could not
do it until this certain date, and that happened to be,
| think, Decenber 31st of 2001.

| think that there's an ideal opportune
time to maybe correlate and orchestrate sone of the
dat es together. One of the things that we can learn
from Canada is how do we go through the |I|abeling
process as this country goes through a period of tine
of transitioning to a new |labeling process where the
product code wll be a nechanism that hospitals can
capture that reinbursenment cost, that | think it mght
be wise to maybe put on the outside Iimt when do we
think that we will be converting over to the | SBT-128.

| also agree with Captain Qustafson as far
as the real estate on the label and what do we nean,

and Dr. Bianco with his coment about the FFP and do we
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put | eukoreduced fresh frozen pl asna.

| think it's absolutely ridiculous to have
that on the |abel. However, | strongly woul d encourage
that, if we are going to go to 100 percent wuniversa
| eukodepl etion, that what we do is we put that into the
circular of information, that the prem se says that we
are starting with a | eukoreduced product, so that we're
not nessing up our |abel.

| guess ny encouragenent to the FDA would
be to bring nore people to the table to iron out sone
of these issues as far as the cost, the transition,
along with I SBT, and al so, nost inportantly, to give us
enough time to be able to answer sonme of those
scientific questions.

DR BI ANCO | want to add a couple of
words to what Jerry just very enphatically told us. W
may not be able to tinme everything together, as it
appears that we will go to universal |eukoreduction.

There are technical issues, and there are
the donor issues related to them That is, to
| eukoreduce red <cells seens to be a reasonably
straightforward matter, provided that you choose either
the in-line or the docking system wth all the other
i ssues that we discussed. But the platelet issue, |

think, is very concerning, at |least to ne.
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If we nmade a conversion today to single
donor platelets, | don't know how long it's going to
take us to ranp up to be there and to have practical
means of doing pooled platelets |eukoreduced. | don't
think we have them | think that our techs in the
conponents lab today, they would get entangled in the
nunber of wires and tubing that would be there, and we
woul d have deaths in the | ab.

So probably red cell -- probably, again,
when this is witten, we will have to say that our goa
is that we'll get there, but we may not get there wth
all things at the sane tine.

CHAl RVAN LEE: Any ot her comment s?

M5. NORRELL: I just want to clarify what
that |ast recommendati on was. Are you suggesting that
we set or that the FDA would set a tineline specific to
red cells first, period, and the other would fall in
behi nd?

CHAl RVAN LEE: Interesting approach.

DR GOLDFI NCER Wll, it's interesting,
but you know, probably one of the great advantages of
going to an all |eukocyte reduced inventory will be the
elimnation of pooled platelet concentrates, which is a
common sense approach that is not comng from academ c

medi cal centers but rather | find that the pathol ogists
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running a blood bank at a small institution is very
happy to nake those kinds of changes, especially if
they're mandated so that he doesn't have to be | ooked
upon by his admnistration as doing sonmething that is
unnecessarily increasing the cost.

| nust say, |'ve always been a great fan of
the Red Oross, but I've never really |ooked upon the
Red Cross as the great |eader in transfusion nedicine,
but it's interesting how things have conme around,
because the Red Goss is pushing this issue
tremendously, and | think rightfully so, the efforts
toward safer plasma comng again from sone blood
centers as well as the Red O oss.

| think that these are good things for the
country.

DR Bl ANCO | want to hear Dr. Snyder,
about the pool ed platelets.

DR HEATON:  Well, | would like to comrent
on our pooled platelets. Dennis, you're referring to a
30-year-old product. The reality is that there is in-
line filters, |eukodepleted platelet, random donor
pl atel ets available now, which would neet nost of the
criteria that you' re concerned about, avoidance of
cyt oki nes and ot her cellular products.

In addition, in FEurope it's standard
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practice to pool buffy coats and make platel et products

out of four pooled buffy coats. Again, it's a very
cost effective system It's one that's worked
extrenely well in practice, and the only reason it's

not available in this country is a very restrictive
approach toward the licensure of pooling and a very
restrictive approach toward the |licensing of the use of
a sterile docker.

So | think that there is great life in
random donor platelets, and | think that we should
adjust our regulations to be nore synpathetic, to allow
the licensure of the very low cost, high quality
pr oduct .

DR BIANCO Do you know any center that is
licensed for the preparation of buffy coat derived
platelets in this country, and how | ong do you think --
and what would we have to do to do that?

DR HEATON There is none licensed, and
the licensing cycle would be at | east 24 nonths.

DR GOLDFI NGER  Just one point. You know,
nmy issue on single donor platelets really has nothing
to do with |eukocyte reduction. It's strictly donor
exposure, which to ne is such a basic issue.

| can't imagine anyone, any patient that

you could find that wasn't -- that hadn't lost his
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faculties that would choose pooled platelets over
single donor pl atel ets, especi ally mul tiple
transfusions, 50 extra exposures. It's just so
unbelievable to ne to think that anyone would do it
and in fact, nobody in his right mnd would do it.

It's only if we choose not to ask and to
make this the only product avail abl e.

AUDI ENCE PARTI Cl PANT: But, Dennis, no one

woul d choose a non-| eukor educed bl ood product.

DR HEATON | don't think |eukocyte
reduction -- that's nore of a blood banker's thing. |
must say, | don't think |eukocyte reduction is

sonething that the public would junp on the way they
woul d these multiple exposures. [It's not just an extra
person. It's like so nmany nore people to whom you have
to be exposed.

If you're in a hospital setting and you see
patients who have to be transfused, they're so
fri ght ened. A physician who sticks hinself with a
patient's blood or a donor room nurse who sticks
herself or hinself runs down to the enployee health or
sonething for sone careful nonitoring and nmaybe a shot
of gamma gl obulin. That's one exposure, and it's not
50. | guess | don't understand it.

CHAl RVAN LEE: Go ahead.
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AUDI ENCE PARTI Cl PANT: | just wonder, does

any of the panel want to comment on whether three years
is too long, which was what | was inplying or is
everybody happy with that?

DR SNYDER  Well, | discussed it with the
honel ess person out there, and we both agree that two
years would be -- 1'm concerned about the inventory
I ssue. That's sonething that was brought up, and |
think our Red Ooss provides us -- and we've had
di scussions with them and | think two years -- If we
decided not to go to |eukoreduction or if we did and
the rest of the state didn't, and had to keep dual
i nventories, it would be al nost an inpossible
si tuati on.

So | think that should be sonmething that
really needs to be considered. There are efficiencies
on the blood center side as well as on the hospital
side that have to be consi dered.

You know, | nmean, HCFA -- | believe the
basis of this is HCFA believes that we're over-bedded
in the United States, and they would like to see X
nunber of hospitals closed. How we do it is up to us,

and | don't know how it's going to happen.

In Geenwich Hospital, for exanple, in
Connecticut, it's a relatively small hospital wth
SA G CORP.
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maybe 150 beds. Do you think that the town of

Geenwich is not going to want their local hospital to
remain open? | nean, they have the noney in Geenw ch
to be able to raise mllions of dollars in a very, very
short period of tinme.

| think that's the problem we face, that
we're looking at a nmandate to close hospitals wth a
group of individuals that don't want to close the
hospitals, and we're stuck wi th advances in technol ogy,
and | don't think there are sinple solutions to this.

So I'm not really sure how the quandary
wor ks out, but economcs, | think, on the blood center
and the hospital side has to be considered in the
equat i on.

CHAl RVAN LEE: In the interest of noving
forward, if you could keep your comments kind of brief.

Go ahead.

DR PI TTNVAN It's interesting that Dr.
Snyder discussed that wth that honeless person
because when | gave himfive dollars, it was obvious he
was nute.

| agree wth Dr. Goldfinger. I"m one of
the people that has not used random platelets since
1992 in ny institution for the donor exposure problem

Am | the only one that worries, however, about if we
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make a flat statenment saying that random platelets are
no nore, that we're going to take so many donors out of
our red cell donations wunless the regulations are
changed, because they will now becone platel et pheresis
donors who are very faithful and give, you know, as
often as they can. | worry about that. | don't know
i f anybody has studied that.

DR HEATON: Well, that's the issue that |
was attenpting to address. As we go to universal
| eukodepl et i on, as a matt er of manuf act uri ng
convenience we will want in-line filtration.

In-line filtration means no random donor
pl atel ets. No random donor platelets neans nore
pheresi s. More pheresis cuts into red cells, which
means nulti-conponent pheresis, and that then neans
changes to the way we regulate the pheresis segnent of
our business in order to maxi mze production.

So there is a technol ogi cal knock on effect
of this type of decision. To respond to Dr. Lee, |
think the manufacturers' main concern is that there be
a sunset. If it's 22 nonths or 26 nonths or 28 nonths,
| really don't care, but | don't think it should be
| onger than three years, and there should be a sunset.

Ohe way of handling that would be to

withdraw a licensure of non-I|eukodepl eted products and
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state the time period of sunset, and three years, |
believe, wll be quite adequate. W could probably do
it in less than that.

CHAI RVAN LEE: Dr. Sazana.

DR SAZANVA:  Just one other point that has
not been nentioned specifically, and that is there are
many hospitals, particularly the smaller hospitals,
where inventories are not kept on site, and the ability
to get single donor platelets in a tinely way that
benefits patient care is an issue.

In fact, even getting the ones that Dennis

doesn't care for, which is a pool -- and just a
parenthetic comrent -- the majority of the platelets
that are transfused anong the eight hospitals | have

previously been associated with are not to support
hene-onc patients with multiple transfusions.

In fact, they go to people who get one or
two dose of a pool of four. So the relative exposure
is much less. You have to keep in mnd that there are
many places where a pool of random is better than no
platelets at all.

So | think the availability part of this,
whi ch was alluded to on the donor side, but is also --
you know, as a practical matter, sone platelets are

better than no platelets, and even though they may not
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be the exposure that you would prefer for yourself,
there are many places where you got to have sonething,
and even the availability of pooled randons is not that
easi |y acquired.

So you start building in tinme delays where
patients are in need of transfusion, and there's
nothing for them | think that cannot be ignored.

CHAl RVAN LEE: Thank you. Dr. Klein.

DR KLEI N Harvey Klein, Qinical Center,
NI H.

Three years seens like a very |long period,
tone. | don't see how !l could explain to the American
public that their nmandate through BPAC, if you believe
that that is their mandate, canme, and it took our
organi zations three years to inplenent this. | don't
think that that's rationale, if we think this is a
better bl ood conponent and we're accepting that.

| agree that hospitals should be part of
this equation, because there certainly are issues that
have not been addressed today that are inportant for
hospital s, and they need to be addressed.

It also seens to ne that, hearing what |'ve
heard today about the major blood collectors in the
United States, knowi ng what | know about the European

bl ood collectors, we can do it well with all due haste,
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and we can do it sooner.

There doesn't seem to be any reason that,
if we reevaluate halfway through a period and find
that, in fact, ny optimstic views have been totally
wong, that we can't say, you know, naybe we should go
an addi tional six nonths.

AUDI ENCE PARTI Cl PANT:  Just one question

Wy are you rejecting the -- for both red cells and
platelets? | nmean, the filter is manufactured and, in
fact, other countries are using it. | know it produces

sone technical problens, and it's not easy to work
with, but it is not a slamdunk that you can't nake
| eukor educed pl atel ets.

So I'm just wondering, is it just felt to
be inpractical, too expensive, too difficult to wite
the SOPs, all those things?

DR HEATON Yes, tine to license, and it's
also quite a tricky filter to use. So you' ve got to be
careful with the manufacturing process. That's quite a
demanding filter. Teruno has one, | believe, and Asahi
has one as wel | .

CHAl RVAN LEE: I'd just like to nake one
last comment before we nove forward to the next
guestion.

The American Hospital Associ ation was
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actually invited as speakers -- as presenters for this
wor kshop, to which they could not accommodate. | f
there is any nenber representation at this tinme from

Anerican Hospital Association, referring back to Dr.

Sazama's comments, | would welcone that. But if there
are none, we'll go forward.

Cay. I think we have gone over that
fairly thoroughly. The next issue -- Are people

interested in a show of hands or sonething? Yes? |
have to defer this to Captain Qustafson. Should we go
t hrough that for each one of these?

DR GUSTAFSON: Vel l, | think we're kind of
running out of tinme, if we do a vote for every one. |
think we have got guidance. | nmean, | think we've
heard people in terns of that 12 nonths is not enough

time, and | think we have to work fromthere.

CHAl RVAN LEE: Ckay. If we have tine,
maybe we' Il cone back to that at the end of the day.
Moving forward then: Should the current

FDA gui dance on | eukocyte reduction be retained for use
during the transition period or should the definition
and QC of |eukocyte reduction be wupdated from the
current FDA recommendations for inplenentation during
the transition period, which is obviously going to be

sonewhere between one and three years, as the way it's
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shapi ng up right now?

Any comments fromthe panel ?

DR HEATON Definitely. There are several
areas of the qguideline that | believe need urgent
attention, the first of which is we need to define
prestorage | eukocyte depletion. That is not defined in
the guidelines. It's absolutely critical.

W have different products with different
manufacturers' instructions, with different filtration
periods, and we don't have defined -- W don't have a
product definition. So | think that's a critical step.

The second step is the quality contro
process, the QC process. The four or one percent was
fine for a boutique product where you weren't naking
much of it, but the reality is you re asking an entire
system to switch, and any manufacturer would tell you
that they use statistical process control in order to
control the quality of their products.

The BEST conmittee of |SBT recently had a
whole half-day semnar just on statistical process
control as applied to |l eukocyte QC. | know the FDA has
experts on that topic, because it's a very comon
manuf act uri ng issue. | would seek that the QC segnent
be anended as wel | .

| believe those are two critical elenents
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t hat shoul d be changed.

CHAl RVAN LEE: Yes, Dr. Menitove?

DR MENITOVE: | think this mght be a nice
opportunity for the professional associations that we
all belong to and the FDA to work together. It may be
| ess cunbersone for the professional associations to
come out wth sone recomendations first that may tide
it over until whatever that interval is, at which tine
t hen the FDA gui dance coul d cone out.

DR HOLMBERG Jerry Hol nberg. | agree
with Dr. Heaton. There's just one nore paraneter that
|"d like you to ook at in that QC package, and that's
the 85 percent red cell recovery.

Coming from an institution that freezes a
lot of red cells, what do you do when you de-gloss
those red cells? Are you going to go from the 80
percent to the 85 percent or just how do you handle
t hose ot her kind of manipul ati ons?

DR HEATON I would also like to add the
comment that | attended yesterday the Donor Suitability
Wor kshop, and linked to this |I believe it would be very
inmportant to amend the guidelines relative to pheresis,
particular red cell pheresis and platel et pheresis.

I know that you're reviewng those

regul ati ons, but an I mplication of uni ver sa
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| eukodepl etion wll be rmuch nore pheresis, and the
inplication of nore pheresis means multi-conponent
pheresis, and | believe that we need, in parallel wth
amendi ng the |eukodepletion guidelines, to anend the
pheresis guidelines to allow nulti-conponent pheresis

and indeed nore frequent platelet pheresis during the

year .
CHAl RVAN LEE: Ckay. |If there are no nore
comments, | would like to nove forward.
| ssue nunber 4 -- This is regarding the
pil ot: Should blood centers, i f eligible to

participate in the CBER pilot program for streanlining
licensure, be able to obtain l|icense for |[|eukocyte
reduced bl ood products by sinple certification or not?

DR BI ANCO  Yes.

DR HEATON Yes. Me, too. |  would
coment . | was talking to Captain Qustafson, | think
sonme four years ago to discuss what we believe to be a
critical issue here, and that is at the nonent the FDA
treats the change in the manufacturing process as an
i ndi vidual unit change requiring approval and sonetines
proof of manufacture.

The reality is the manufacturers develop a
pr oduct . They usually develop a pretty specific SOP,

and they go through a very good quality |icensing
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process. | would seek that the FDA should require the
manuf acturers' detailed nmanufacturer's instructions, a
specific validation protocol, adequate that an end user
or a purchaser could acquire that product, perform the
validation according to the nmanufacturer's SCP,
determne that their manufacture conplied with the
manuf acturer's reference standard, and proceed w thout
proof of purchase.

| think that would reduce the workload on
the FDA It would transfer the responsibility for
adequate instructions to the manufacturer, where it
should appropriately Dbe, and it should transfer
responsibility for effective and appropriate operation
to the user of the system which is also where it
should be, and then the RA can inspect and just people
agai nst the predefined standards.

| think this would be a huge step forward
for the bl ood banking industry.

CHAI RVAN LEE: | see. Since the last issue
is so closely related to the fourth, | mght as well
just consi der themtogether.

If a blood center already l|icensed for red
cells, whole blood and platelets may self-certify,
then should the existing 1996 nenorandum on | eukocyte

reduction be able to serve that purpose or should CBER
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wite a new pilot guidance docunent to that extent?

| think we just heard a comment in direct
response to that problemfromDr. Heaton

Any ot her comments? Fromthe floor, yes?

M5. GREGCRY: You mght know | couldn't
pass up this opportunity. Kay Gegory from the
Anerican Association of Blood Banks, and also the
Coalition for Blood Safety.

Thi s | dea of self-certification S
sonething that we've been trying to work wwth FDA for a
nunber of years now, and it seens to ne it's tinme to
finally nmove forward instead of just talking about it.

MR DRESSLER Kent Dressler. Just one
coment . I know it's enbedded in the law, but it
certainly is something silly about shipping nmaterials
across state lines and having anything to do wth
protecting the public or patients. That really doesn't
make any sense in terns of |icensure issues.

CHAl RVAN LEE: Thank you. Since we seemto
have a few mnutes still in the panel discussion tine,
| would sinply go back to 2 and actually have a brief
show of hands -- I'Il try to step through this rapidly.

It's clear that it's got to be sonewhere
between one and three years, is sort of what | hear.

So those that persist to the last mnute get the nost
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say i n shaping FDA' s t hinking.

"1l start at the upper limt. For those
who are in favor of three, could | see a brief show of
hands, please? For those who are in favor of three
years as the maxi num upper ceiling of time limt, could
| see a show of hands, please?

Ckay. How about two years?

Anyt hi ng between two years and one year?

Thank you very much

| think we are right on schedule, and |
would like to thank Dr. Harvey Klein for accepting the
difficult charge of being the spokesperson for today's
workshop. Dr. Klein will have the last words, at |east
for this workshop today and, obviously, he needs no
i ntroducti on.

DR KLEIN Thank you very nmuch. It's a
pl easure to be here.

The task that | was given was to summari ze
this day's workshop, but not necessarily to summarize
each speaker's talk, and I don't plan to do so, nor do

| even plan to try to summarize all of the data that's

been presented. It's really too long, and it's really
unnecessary. In fact, since this is being transcribed,
|'m sure you'll be able to read it very soon on the
' Net .
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So what 1'd like to do is try to

encapsul ate the nucleus of the discussion of the day,
and give sone editorial comrents along with it. Those
will be ny own. They won't belong to the FDA, and they
certainly don't represent the National Institutes of
Heal t h.

W' ve been rem nded t hat | eukocyt e
reduction has been front and center formally for a very
long tine. There was a workshop already held by the
FDA in March of 1995, and the Blood Products Advisory
Comm ttee discussed the issue regardi ng cytonegal ovirus
in Septenber of '97.

Then there was what | think we can only
characterize as an overwhelmngly positive response of
the advisory commttee in Septenber of '98, 13/4, none
agai nst and three abstentions. Now one can argue that
the advisory commttee is constituted of the wong
people or you can argue a variety of things, but if in
fact that represents the advice to the FDA, | think it
i s overwhel m ng.

That is, positive benefit to risk ratio,
and based on the available science, and excluding the
well nmeaning, if sonewhat overenphasized potential risk
of Cr eut zf el dt Jakob Disease and new variant

Creutzfeldt Jakob D sease, the data do not support
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bl ood transm ssion of those agents; and even the nurine
studies don't suggest that depletion of |eukocytes
woul d make the bl ood supply safer

W're remnded that the FDA's own nandate
is safety and efficacy, not cost, but cost may be a
safety factor if inappropriate expenditures prevent
nore appropriate public health interventions. So cost
has clearly been on the FDA's radar screen, and it
shoul d be. W've heard that over and over and over
t oday. But cost shouldn't be the decisive factor in
public health

This neeting wasn't designed to review the
science and the indications, except as background, but
was designed for inplenentation issues. VW may, in
fact, be a little late in this arena, since nine
countries are already involved in universal |eukocyte
reduction, either doing it or are well into the
i npl enent ati on phase.

They have taken between nine nonths and two
years to get to that phase. However, the United States
has six tinmes as much bl ood collected each year as the
country with the | argest anount of bl ood.

So | think we can be excused if universal
i npl enent ation of | eukocyt e reducti on S not

necessarily quick in this country and is not
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necessarily easy. But we can and we nust benefit form
t he experience of those other countries.

Prior to universal |eukocyte reduction, we
know that the U S already is |eukocyte reduci ng about
a quarter of its blood, and is going to go to about 50
percent, by our estinmates, by the year 2000.

About six percent per nonth is what |
heard, and about 70 percent of what is done is
prestorage, and prestorage needs to be defi ned.

The manufacturers, to no one's surprise --
this is going to really be tough -- they've recogni zed
these trends and the international trends, and they've
accelerated their production already, both with filters
and with apheresis strategies, and they are prepared
for wuniversal |eukocyte reduction, at least at the six
percent per nonth increnment, and | suspect a good dea
nore, despite Y2K concerns. However, they've rem nded
us t oday t hat t hey don' t t ake t he primary
responsibility for licensure review -- that belongs to
CBER -- for logistics, for reinbursenent, but they're
willing to help the industry in all of those areas.

They've already asked CBER to consider
expedited licensure review and an end result guideline,
not a detailed type of process guideline, in their

gui dance docunent, and to help wth HCFA rei nbursenent,
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whi ch again, we've heard, mght be a critical issue.

W've heard from the two review units of
CBER, the Blood and Plasma Branch, D vision of Blood
Applications, D vision of Hematol ogy, the | aboratory of
cel lul ar hemat ol ogy. | bet not everyone knew that two
different wunits of the FDA dealt wth |eukocyte
reducti on.

It was certainly good to hear them both
speaking today in public and giving us an opportunity
to both hear their views and to criticize them and for
themto hear one anot her.

There seens to be, fortunately, a consensus
t hi nking here. First of all, recognition that
different centers, hospitals and nmanufacturers do
differ in their mssion, in their size, and in their
oper ational conplexity.

The FDA guidance looks like it wll let
manufacturers cone up with a plan in six nonths and an
i npl enentation in somewhere between two and three years
perhaps, and nost interestingly, to change the default
in human blood collected in the United States from
| eukocyte containing to | eukocyte reduced.

| like that term Jong. I don't know
whet her that was yours or not, but | think changing the

default is perhaps precisely what we want to do. As a
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physician who, in the early seventies and |late sixties

prescribed digitalis leaf -- it was a brown substance
in a jar that was spooned out to patients -- | don't
think that woul d be acceptabl e today. It's sinmply not

pure enough, and | think we need to increasingly think
of our bl ood conponents in the sane way.

The proposal by the FDA seens reasonabl e.
It's a better product. Many organi zati ons seem to be
on target for one to two years. So let's get on with
it, with all appropriate speed.

Three years seens to be a little long, to

ne. Three years have been suggested, because they
woul d al | ow clinical trials for controversi al
indications. | have several reservations about that.

As soneone who's done clinical trials for
their life's work, | sincerely doubt that they are
going to be done or going to be done well or going to
be done conpletely or definitively in a three-year
period of tinme.

| think, if sonme were to be done, they
woul d be of scientific interest, but they won't really
affect the public health, because |eukocyte reduction
is going to be done anyway, and whether sone of these
controversial indications turnout to be inportant or

not inportant wll becone a noot point for public
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heal t h pur poses.

There are several other advantages of
stretching out this inplenentation period: certainly,
as a cushion for reinbursenent, we heard, and concerns
about bl ood availability. But | hope that we can, in
fact, nove nore expeditiously, and the United States
system of collection and provision of blood has been
able to do so in the past.

W had di scussions about the standard, five
times 10° |eukocytes per unit, fewer than such, which
differs in the US than in Europe, as well as the
quality control requirenents. Much has already been
witten about process control and testing.

As was already said, half of the BEST
commttee's neeting this year dealt with that. The FDA
ought to look at these issues. They know about process
control

Quite a bit has been published, both in
this industry and in others, but they should nake their
requirenments the sinplest consistent with safety and
efficacy, perhaps a 95 percent confidence, that 95
percent of the conponents neet whatever standard is
def i ned.

Do we need to revise the current

guidelines? Listening to the two units, | guess the
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answer is yes and no. The | eukocyte reduction
gui dance, relatively new, has to be sonehow revised
The platelet pheresis guidance is clearly going to be
revi sed. The answer is probably yes, but the optinal
timng for such revisions remains to be seen.

W heard about requirements for |icensure
and we hope and assune that the FDA wll have the
resources to process these expeditiously. If the
public says sonething is safe and effective, then the
public ought to give the FDA the resources to provide
mechani sns for |icensure.

W appreciate the issues of labeling with
the new default, and we appreciate the need for process
control, and that all |eukocyte reduction will be done
in current good manufacturing process fashion,
according to regulations, in appropriate |aboratories.

That probably ends the era of bedside
filtration, which in terns of safety and efficacy,
that's probably a good thing.

There are still major logistical issues
Sone deal wth cost, single donor platelets, sterile
docki ng, in-l1ine filters, sour ce | eukocyt e
availability, sickle trait blood, loss of wunits of
blood in the filtration process. These are all going

to be worked out.
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There are sone hel pful , specific
recommendations to the agency. Sone say they should
mandat e change. This mght help nmake it a little bit
nmore palatable to the hospitals which are under the
financial gun, but perhaps there are other ways of
getting a standard of care other than a regulatory
agency' s mandat e.

They need to relook at quality control
issues and strategies and process control, and they
need to help wth HCFA in reinbursenent, because the
issue, after all, is reinbursenent. It really isn't
cost .

I must adm t t hat, | ooking at t he
i npl enentation plans of the Red Coss, Blood Systens,
| ncorporated, and others, |I'minpressed at the ability
of our heterogeneous system of blood collection and
delivery to respond to such a sea change with such
rapidity, especially when there's a public nmandate.

W still have to deal with our custoners.
|'ve heard that over and over again today, but our
custoners aren't just the hospitals, and that's com ng
from someone who runs a hospital transfusion service.
Qur custoners really are those who receive the units of
bl ood, and we need to bear that in m nd.

Do our custoners see universal |eukocyte
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reduction as a better conponent? Do we need a mandate?

Are there threats of litigation? Wo defines this as

a new standard of care? How do we deal with the costs?

| think those are all issues that remain to be
addr essed.

W heard, | believe, that any guidance

that's issued by the FDA will be in a draft format for

public comment, and | think that, too, is a good thing.

W also heard, | believe, that guidances
and regulations differ, and that guidance isn't binding
unless it's associated with other regulations such as
with cGwW. Don't believe it.

If there is guidance issued for universal

| eukocyte reduction, | suspect you'll do it, and I'll
do it. G herwi se, that yellow tape nay appear across
our door. But nore inportantly, that guidance is

important for public health and for public confidence.

| found the workshop today incredibly
hel pful . It's told ne where we are, and | think it
tells me where we're going. | suspect that universal
| eukocyte reduction may be done well before the fina
gui dance i s published.

That, in fact, would be a father in the cap

of the stewards of the American bl ood supply.
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CAPTAI N GQUSTAFSON:  Thank you, Dr. Klein.

That was a wonderful sumary. I

think you hit all of

the salient points, and we're very pleased with that.

| would like to thank all of you who stayed

until the bitter end. It's too bad that we don't have

wor kshop incentives to give out,

out in the | obby.

Maybe next time. But we thank you so much

W appreciate your input, and I think we've

had a very val uabl e sessi on

(Whereupon, the foregoing nmatter went off

the record at 4:42 p.m)
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