Sgg9
AT

DEPARTMENT CF HEALTH AND HUVAN SERMVI CES
PUBLI C HEALTH SERVI CE

FOOD AND DRUG ADM NI STRATI ON

BLOOD PRODUCTS ADVI SORY COWMM TTEE

56TH MEETI NG

Friday, Septenber 19, 1997

8:10 a.m

Quality Suites Hotel
Potonmac Ballroom1, 2, 3
3 Research Court
Rockvill e, Maryl and

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

PARTI A PANTS

Blaine F. Hollinger, MD., Acting Chairperson
Linda A Smal | wood, Executive Secretary

MEMBERS

Benj am n Cheng

Corey S. Dubin

Jerry A Hol nberg, Ph.D
R ma F. Khabbaz, MD.
Jeanne V. Linden, MD.
WlliamJ. Martone, MD.
Kenrad E. Nel son, M D.
Beatrice Y. Pierce, RN
Joel |. Verter, Ph.D.

NON- VOTT NG CONSUMER REPRESENTATI VE
Reverend Violet C Little
NON- VOTI NG | NDUSTRY REPRESENTATI VE
Paul M Ness, MD
TEMPCRARY VOTI NG MEMBER
Paul R MCurdy, MD.

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




sgg 4
CONTENTS

Announcenent s 4
Comm ttee Updat es

HCV " Lookback" Qui dance Document 5
HTLV-11 Qi dance Docunent 10

THE EFFECT OF LEUKOREDUCTI ON ON CW TRANSM SSI ON
THROUGH BLOCD TRANSFUSI ON

Leukor educed Bl ood Conponents: FDA Perspective:
Jong- Hoon Lee, M D. 15

Overvi ew of Leukoreduction Technol ogy and A i ni cal
I ndi cati ons For Leukoreduced Bl ood Conponents:
Walter H Dzik, MD. Harvard Medical School 19

dinical Consequences of OW Infection and a Conpari son
of Leukoreduced and OW Seronegative Bl ood Conponents:
Merlin Sayers, MD., Ph.D., Bl oodcare, Texas 49

OPEN PUBLI C HEARI NG

Roger Y. Dodd, Ph.D., AABB 70
Dr. Hans Heiniger, Hemasure 72
Merlin Sayers, MD., ABC 75
Barry Wnz, MD., Pall Corporation 76

OPEN COW TTEE DI SCUSSI ON
Presentation of Questions, Jong-Hoon Lee, MD. 86
Comm ttee D scussion and Reconmendati ons 87
CRYOPRECI Pl TATE- DEPLETED PLASNMVA ( CDP)

CDP: A New Pl asma Conponent :
Jong- Hong Lee 123

Ainical Indications for COP and a Conpari son of Fresh
Frozen Pl asma (FFP):
Joel L. Mvake, M D., Baylor College of Medicine 127
OPEN PUBLI C HEARI NG
Ronald G I cher, MD. 139

OPEN COW TTEE DI SCUSSI ON

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

Presentation of Questions, Jong-Hoon Lee, MD.

Comm ttee D scussi on and Recommendati ons

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666

140

141




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

PROCEEDI NGS
Announcenent s

DR SMALLWOCD: V¢l cone to the second day of the
56th neeting of the Blood Products Advisory Commttee. | am
Li nda Snal | wood, the Executive Secretary.

Yesterday, | read the conflict of interest
statement. That statenent applies to today's proceedi ng as
well. If thereis any individual at this tinme who needs to
nmake a declaration regarding conflict of interest, please do
so.

Today, Dr. Blaine Hollinger will be the Acting
Chai rman of the advisory commttee. Yesterday, | announced
that Dr. Scott Sw sher, the former Chairnman, has resigned
fromthe Bl ood Products Advisory Commttee.

| would just like to make a brief announcenent
that there will be a workshop hel d on Septenber 26, 1997 at
the Jack Masur Auditorium It is sponsored by the Food and
Drug Admni stration. The subject of that workshop will be
"Von WI|ebrand Factor Concentrates."

At this time, I will turn over the proceedi ngs of
this session to the Acting Chairman, Dr. Blaine Hollinger.

DR HOLLINGER  Thank you, Dr. Snallwood. Vel cone
to the neeting today. W had a very lively session
yesterday which I thought was very hel pful in |ooking at
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i nadvertent contam nation and other itens.

Paul Med is going to give us sone conmttee
updat es on some very inportant topics dealing with HCV
"Lookback" Quidance Docunent. W will start wth Paul and
he will provide us sone information about what is going to
t ake pl ace.

COW TTEE UPDATES
HCV " Lookback" Gui dance Docunent

DR MED Thank you, Dr. Hollinger. This is an
update for the commttee on the resolution of the Advisory
Commttee on Blood Safety and Availability regardi ng HCV
" Lookback. "

(Slide.]

On August 11 and 12, the advisory commttee on
Bl ood Safety and Availability net to discuss issues rel ated
to "l ookback" for HCOV. The commttee addressed the
questions of whether and how to focus a program ai ned at the
identification, notification, testing and counseling of
persons who nmay have been infected with HCV through
transfusion and, if such an effort was consi dered
appropriate, what woul d be the nost efficient way of
identifying the | argest nunber of HCV-infected individuals.

(Slide)

(On August 12, the commttee drafted a resol ution
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regardi ng HCV "Lookback." This resolution stated that based
on the follow ng considerations that HOV is a maj or cause of
chronic liver disease which can progress to cirrhosis and
liver failure; that an estimated four mllion Arericans have
been identified with HCV, about 7 percent by transfusion,
nost before 1992 when an inproved screening test was

i censed; that nmany persons are unaware of their infection;
and that HCV-infected persons may benefit fromtreatnent or
behavi oral interventions; and believing that persons who may
be recipients of a unit froman infectious donor shoul d be
notified, the foll owi ng was reconmended:

First of all, a programto educated providers of
medi cal care regarding the inportance of identification or
persons at risk for HCV infection, including recipients of
transfusions prior to 1992, the date of introduction of the
i nproved screening test; and regardi ng appropriate nmeasures
for prevention, counseling, diagnosis and treatnent.

Secondly, a public education canpaign to notify
and test recipients of transfusions prior to 1992.

Thirdly, a targeted | ookback program triggered by
donors detected as confirmed positive by second generation
screeni ng and suppl enmental testing, that is, since 1992, for
prior collections extending back to January, 1987 or 12
nmonths prior to the donor's nost recent negative second
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generation screening test. This program shoul d i ncl ude
tracing of recipients of previous untested or first or
second generation test negative units fromthese positive
donors.

This resol ution has been transmtted by the
advi sory coomttee to the Departnent of Health and Human
Services, and HHS wil | be considering this recomrendati on
FDA, which is devel oping a guidance for industry, wll
foll ow through with that gui dance docunment once a deci sion
has been nmade by HHS regardi ng the acceptance or the non-
accept ance of the advisory commttee' s reconmendati ons.
Thank you.

DR HOLLINGER  Thank you, Paul. Anybody have any
questions of Dr. Med regarding this targeted | ookback and
also identification? Paul, just a question | have, does
this nean basically that any new person who is found to be
anti-HCV positive, that there will be a targeted | ookback on
t hose patients?

DR MED Yes, it does. This third
recommrendation that is for a targeted | ookback has a
prospective elenent to it, as well as a retrospective, for
all positive donors back to '92 with | ookback prior to that,
back to '87. So, it is both prospective and retrospecti ve.

DR HOLLINGER And it goes back only '87 -- that
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is right, the | ookback is only to '87.

DR MED The | ookback is to '87.

DR HOLINGER In terns of looking at it, it also
nmeans that any patient that cones into an office of a
primary care physician should be asked about their prior
transfusion history, and if they give a prior transfusion
hi story then, presumably, the insurance conpanies, if this
is passed through law, will pay for their testing, either
way, anti-HCV or with ALTs or whatever.

DR MED Yes, that is correct. As | understand
it, part of the public education programthat wll be
initiated will be to notify people or to notify the general
public that if they received a transfusion prior to '92 they
should go to their doctor and tal k about the possibility of
bei ng tested.

DR HOLLINGER kay, thank you. Yes?

DR DUBIN Has there been any kind of fleshing
out of what the public education canpaign will |ook Iike, or
not yet?

DR MED | don't believe -- not yet, but what |
would like to do on that, perhaps Steve N ghtingal e can give
you a little nore detail on that. Steve is here, fromthe
PHS O fice of H V-A DS policy.

DR NGHTINGALE | amDr. Steve N ghtingale. |
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amthe new executive secretary of the coomttee. W are
still in the planning stages of that but on Monday there was
a conference call with ourselves and with the COC. The CDC
as nmany people in the roomknow, do have a detailed plan for
control of hepatitis -- actually, Dr. Khabbaz was al so in on
the conference call, our current efforts are devoted towards
i denti fying ongoi ng educational activities in the non-
governnental sector and trying to integrate the governnental
activities, for exanple the tel econference which is going to
be hel d on Saturday, Novenber 22nd, sponsored by CDC, and
already has, | think, over a thousand sites identified right
now and |, parenthetically strongly recommend it to al
interested parti es.

The N H consensus conference | ast March on
hepatitis C woul d al so be an inportant conponent of the
canpaign. (bviously, resources are not infinite. You hear
that fromevery governnment official, not just fromnme, but
the current planning within HHS and the coordi nation of the
agencies is devoted to trying to nmake the best use of
exi sting resources, and that neans mninmal duplication.

DR HOLINGER | mght also add that that
conference on Novenber 22nd was initiated by the Hepatitis
Foundati on International, and then in cooperation with the
CDC it is going at least to a thousand or two thousand
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sites. Sone 50,000 people I think are set up for this
conference. Thanks.

DR MED Dr. Hollinger, | would just like to say
one other thing. W have provided the commttee with a
draft copy of the guidance for industry docunent. FDA woul d
wel come comments on that docunment fromthe comittee.

DR HOLLINGER On this?

DR MED Yes, the guidance for industry.

DR HOLLINGER  Thank you. The second commttee
update is on HTILV-11, Dr. EHliott Cowan.

HTLV-11 Gui dance Docunent

DR COMN  Thank you, Dr. Hollinger.

(Slide)

| n Decenber, 1996 the Bl ood Products Advisory
Comm ttee recommended that donations of whol e bl ood and
bl ood conponents for transfusion be screened for antibodies
to HTLV-11. This recomendati on was based on the possible
association of HTLV-11 with disease and the fact that a test
kit containing HTLV-11 antigens was under review by FDA

In addition, the advisory commttee reviewed data
whi ch suggested that sone currently |icensed HILV-I
screening tests exhibit a high degree of sensitivity for
detection of antibodies to HILV-11 conpared to a screening

test that contains HILV-11 antigens. The commttee,
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therefore, recommended that currently |icensed HILV-1 tests
could be labeled to detect antibodies to HTLV-11 follow ng
qualification by FDA

I n March, 1997 FDA di scussed before the Bl ood
Products Advisory Commttee the devel opnent of a gui dance
docunent to recomrend screening for HILV-11 antibodies to
bl ood establishnents in the inplenmentation of that testing
and, in June, presented to this coomttee a draft of that
docunent. This nmorning | would like to update the commttee
on developrnents in this area since the |ast neeting.

(Slide)

On August 15, 1997 FDA licensed the first
screening test for antibodies to HILV-11, the Abbott HTLV-I,
HTLV-11 EIA  Concurrent with this licensure, FDA issued a
gui dance for industry on donor screening for antibodies to
HTLV-11 which was distributed for both inplenentation and
comrent .

(Slide)

I n the gui dance docunent FDA i s recomrendi ng t hat
bl ood establishnents inpl ement donor screening for
anti bodies to HTLV-11 using a licensed test that is |abel ed
specifically for this indication. Furthernore, screening
for antibodies to HILV-11 should be inplenented within six
nmonths of the comrercial availability of the first test
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specifically labeled for this purpose. Therefore, screening
for antibodies to HTLV-11 should be inpl enmented by bl ood
establishments by February 15, 1998. FDA is not intending
to recomrend that inventory u nits of whole bl ood and bl ood
conponents collected prior to the date of inplenentation be
rescreened for antibodies to HILV-1 and HTLV-11.

(Slide)

In addition, FDA is proposing that the testing
al gorithmused to screen donations, the manner in which
repeatedly reactive donations are handl ed and
recommendati ons for donor deferral, notification and
counsel i ng be consistent with those outlined in the Novenber
19, 1988 guidance to regi stered bl ood establishrments on
HTLV-1 antibody testing.

Recomrendat i ons for quarantine of prior
coll ections and disposition and rel ease of units woul d be
consistent with those outlined in the July 19, 1996 gui dance
to registered bl ood establishments on product retrieval.

(Slide)

As discussed in Decenber, 1996, some currently
i censed HTLV-1 screening tests exhibit a high degree of
sensitivity for detection of antibodies to HILV-11 due to
crossreactivity with the HTLV-1 antigens in the test.
Therefore, FDAw Il permt a labeling claimfor detection of
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anti bodies to HILV-11 for those tests for which this can be
denonstrated and rigorous clinical trials which neet rigid
statistical criteria.

dinical trials should include testing of known
HTLV-11 positive sanples and a prospective study of an
unsel ected group of individuals froman HTLV-11 endem c hi gh
ri sk population in a head-to-head conparison with a |icensed
HTLV-11 test.

Secondly, the test nust denonstrate a hi gh degree
of sensitivity conpared to a licensed HILV-I1 test on an FDA
HTLV-11 qualification panel consisting of known HTLV-I
sanples. This panel will consist of sone nenbers of the
panel who di scussed this in Decenber, 1996 but wll be
suppl enented with the HILV-11 positive sanpl es that have not
been presel ected by screening with |icensed HTLV-1 tests,
and whi ch represent a broad spectrum of popul ations infected
with HTLV-11.

FDAw Il require testing with three i ndependent
kit lots and will supply manufacturers of HILV-1 screening
tests with a volune of each panel nenber sufficient to
performthe testing.

Thirdly, the test nust exhibit satisfactory
performance on an FDA HTLV-11 |ot rel ease panel

Prior toinitiation of these studies, a
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manuf act urer should submt a supplenent to the IND for the
i censed HTLV-1 screening test. The data fromthe clinical
studi es should then be submtted to FDAin the formof a
suppl enent to the product |icense application for that
screening test.

(Slide)

Comments based on this presentation or the
previous Bl ood Products Advisory Commttee di scussions may
be directed to FDA CBER in the D vision of Transfusion-
Transmtted D seases, HFM 310, 1401 Rockville Pike, in
Rockvi | | e, Maryl and.

Thank you very mnuch.

DR HOLLINGER  Thank you. Yes, R ma?

DR KHABBAZ: | just wanted to point out that the
testing al gorithmand counseling recommendation i n NNWR of
1988 are outdated. The PHS docunent of 1993, actually, talks
about confirmng and differentiation | fromll and that the
counseling be specific tol or Il. So, if you are testing
HTLV-11, | think it is appropriate to go with
differentiati on and counseling appropriately.

DR COMN  Thank you.

DR HOLLINGER  Any other comments fro the
commttee? Yes?

DR EPSTEIN Rna, | certainly agree with that
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gui dance but, as you well know, there are no |licensed
suppl enental tests for HTLV-1 or |l, which nakes it
probl ematic for FDA to advocate it.

DR HOLLINGER  Thank you. |If there are no other
comrents, then we will start the norning with the next topic
which is the effect of |eukoreduction on GW transm ssi on
t hrough bl ood transfusion. To initiate this, Dr. Lee wll
gi ve us the FDA perspective.

Leukor educti on on CW Transm ssi on Through Bl ood Transfusi on
Leukor educed Bl ood Conponents: FDA Perspective
Jong- Hoon Lee, M D.

DR LEE Good norning. Just wait a few mnutes
until we are set up here.

(Slide)

Today | would like to discuss two topics that have
been problematic for the CBRR at the Center of Biologics,
FDA. As the first of the two topics this norning, we shal
di scuss the effect of |eukoreduction on AW transm ssion
t hr ough bl ood transfusion.

(Slide)

The use of bl ood conponents that contain reduced
nunbers of residual |eukocytes results in fewer
conplications of transfusion therapy. C the many potenti al

benefits of using | eukoreduced bl ood conponents, the

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

18

potential decrease in the rates of cytonegal ovirus, or QW,
transm ssi on has been receiving increasing attention. The
Agency is aware of the recent reports in the literature in
whi ch the investigators have concluded that | eukoreduced

bl ood conponents are as effective as seronegative units in
mnimzing the rates of CGW transm ssi on t hrough bl ood

t ransf usi on.

In fact, the Amrerican Association of Bl ood Banks
recently issued a bulletin to its nmenbers with the
conclusion that the | eukocyte reduction |level currently
accepted for the reduction of all ol munization to H.LA
nol ecul es reduces transfusion-transmtted GOW to a | evel at
| east equivalent to that observed with the use of QW
seronegative units.

(Slide)

As an infectious agent capabl e of causing
significant norbidity and nortality in at-risk patient
popul ations, including premature infants and recipients of
hemat opoi etic transplants, we, as the public health center,
shall be remss if we fail to take advantage of a readily
avail abl e opportunity to further safeguard our bl ood supply
against this infectious agent. |If the use of |eukoreduced
bl ood conponents does, indeed, have the potential to replace
the use of OW seronegative units as an equival ent or
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per haps even superior formof transfusion therapy, it should
be adequately studied to conclusively establish this role
within the avail abl e arnmanentari um of therapeutic
transfusi on products. Such studies should include targeting
the foll owi ng questions:

(Slide)

Nunber one, at one |evel of |eukoreduction does
t he | eukoreduced unit becone truly equivalent to QW
seronegative units? Can it be superior to seronegative
uni ts?

Nunber two, does this level differ with different
| eukor educti on net hodol ogi es? In other words, are al
| eukoreduction filters equivalent to each other and to
cyt opheresi s nmet hods of | eukoreduction?

Nunber three, is the QW transmssion rate
proportional to the level of |eukoreduction or is there a
particul ar threshold for |eukoreduction to be effective?

In order to maxinally protect the bl ood supply
agai nst the OW, the agency awaits the manufacturers of
bl ood and bl ood processing devices to seek FDA approval for
| abeling clains specific to OW based on answers to these
questions, gathered through well conducted studies.

A wel | constructed application which adequately
addresses these concerns will allow the agency to readily
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and confidently approve such labeling clains to further the
goal of optimzing public health against QW i nfection.

(Slide)

I n the absence of such applications, however, the
agency has thus far been unable to step beyond a | abeling
gui dance outlined in the May 29, 1996 FDA nenorandum
entitled "Recomrendations and Licensure Requirenments for
Leukocyt e Reduced Bl ood Products,” in which | eukoreduced
bl ood conponents are defined as units collected or processed
within a rigorous GW franmework to contain 5 X 10 ® residual
| eukocytes or fewer per unit.

(Slide)

To date, the agency is not aware of such interests
fromspecific manufactures or bl ood or bl ood processing
devi ces. Instead, the agency has been asked to approve
| abeling clains specific to OW based on the congl onerat e
body of general literature that does not lend itself well to
critical product review

This nmorning will be devoted to exploring the
current body of literature and public opinions relevant to
CW transm ssi on, blood transfusion and | eukoreduction wth
the ai mof assessing their adequacy as a substitute for well
desi gned, manufacturer-sponsored clinical studies typically
required for optimal public health protection. It is hoped
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that this aimw Il be realized through specific questions
that will be posed to the coomttee follow ng the
presentations by Dr. Dzik and Dr. Sayers and the ensuing
di scussi ons.

Al t hough these questions or their appropriate
nodi fications will be discussed in detail towards the end of
the topic, | would like to briefly present themat this
point so that they nmay serve as a guide for anal yzi ng and
critiquing the presentations and di scussions that wll
fol | ow

(Slide)

Question 1(a), is there sufficient evidence to
concl ude that |eukoreduction of red blood cells and
platelets to 5 x 10 ° | eukocytes per unit or bel ow reduces
the incidence of AW transm ssion by these conponents?

(Slide)

Question 1(b), is there sufficient evidence to
concl ude that |eukoreduction of red blood cells and
platelets to 5 X 10 ® or belowis equivalent to the use of
seronegative conponents with respect to the potential to
transmt QW?

(Slide)

Question 2, is there sufficient evidence to
conclude that all of the nethods of |eukoreduction discussed
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are equivalent in their ability to reduce the incidence of
transfusion-transmtted QW infection, provided that the
final |eukocyte content of each conponent is 5 X 10 6

| eukocytes per unit or fewer?

Thank you very much. Dr. Dzik will followthis
presentation with an overvi ew of | eukoreducti on.

Overvi ew of Leukoreduction Technol ogy and

Clinical Indications for Leukoreduced Bl ood Conponents
Walter H Dzik, MD.

DR DZIK Dr. Hollinger, menbers of the
commttee, good norning and thank you for an opportunity to
speak before the BPAC commttee. | wll kind of rudely turn
ny back to you because the content of the slides is alittle
nore inportant than the appearance of ny face, but the way
Wwe are going to set up, | amgoing to do that. So, |
apol ogi ze.

(Slide)

What | would like to do in the tinme before ne is
to try and give you an overvi ew of the technol ogy of
| eukocyte reduction, sonme of its applications which are not
related to QW but then, in the second part of ny talk,
begin to focus on the issue of COW and, in this way, | hope
to prepare you for the foll owi ng speaker, Dr. Sayers, who

wll devote his tine to the issue directly.
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(Slide)

Just to give you a sense of the anount of
| eukocyt e reduction going on nationally, these are sone
estinate data fromindustry of use of |eukocyte reduction in
the United States. This is total red cell distribution in
the United States, about 14 mllion units a year. Half are
collected by the Red G oss. Half of the transfusions of red
cells are given for quite urgent reasons, either in
operating roons or in the energency roons or in a trauna
setting, for which things |ike | eukocyte reduction don't
really apply because these are quite urgent. Pediatric
care, whichis a big issue for OW, as we will come to in a
nmonent, however, only represents a small nunber of total
units in the United States.

So, this is kind of the baseline of what is going
on. O those transfused, about 10 percent of red bl ood
cells are | eukocyte depleted. Wat is inportant to
recogni ze for the conmttee, because this topic will cone up
repeatedly in the course of our talks | think, is that
currently about 2 mllion of the units are | eukocyte
depl eted at the bedsi de and 850,000 are done in the blood
center. This is an issue because of a nmajor difference in
these two | ocations for performng | eukocyte depletion. It
has to do with the opportunity for kind of quality control,
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which is easier to do in a blood center type setting than it
is at a bedside setting.

(Slide)

Wth respect to platelet transfusions, there are
simlarities and differences here. The platelets in the
United States, there are 10 mllion individual units, but it
is inportant to see that there is a very | arge conponent of
pl atel et production in the United States which comes from
apheresi s technol ogy. These are the ones collected by a
singl e donor on a nachi ne.

The difference that is inportant is that a higher
proportion of platelets are | eukocyte depleted conpared wth
red cells. That is because platelets are used to support
bone marrow transplant patients and | eukem a and oncol ogy
patients for whom | eukocyte depl eti on has several
advantages. So, in the world of platelets there is a large
amount of | eukoreduction goi ng on.

(Slide)

This slide just kind of gives you a history of
sone of the techni ques that have been used to renove donor
| eukocytes fromblood. Wen | entered the field in the 70s,
really all we had was nethods of trying to spin down the
| eukocytes or trying to use washing and these are not very
effecti ve and have | ong been di scarded.
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What was then devel oped as a way of getting rid of
| eukocytes is the use of frozen degl ycerolized bl ood; and
then the introduction in the '70s of mcroaggregate filters.
These are filters which are not extensively used any nore
t oday because they have been repl aced by better technol ogy.
But mcroaggregate filters, which were later referred to as
second generation -- by the way, first generation just
sinply being sonething that renmoves clots from bl ood; a
sinple screen. So, the clot renoval is the first
generation. Second generation filters, these m croaggregate
filters, could not renove individual donor |eukocytes but
coul d renove the aggregates, these small aggregates of
| eukocytes, clunps of themwhich develop in refrigerated
blood. So, inthe '70s that is what we had.

This was then replaced in the |ast two decades by
what are now kind of called third generation filters or high
performance filters, which are capable of renoving not only
t hose m croaggregates of |eukocytes but are al so capabl e of
renmoving individual cells -- and I will show you sone
pictures in a mnute -- so that you can attract and capture
i ndi vi dual | eukocytes on the filters.

During the devel opnment tine of these filters there
was al so a parallel developnment in the platel et apheresis
worl d of better technol ogies and better instrunmentation for
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t he devel opnent of extrenely clean platelets that have very
| ow nunbers of |eukocytes in them So, both of these
t echnol ogi es are capabl e of generating | ow nunbers of cells.

(Slide)

Those kinds of cells are shown on this slide,
whi ch kind of gives you a summary of the nunbers of the
devel opnent of this technology over tine. So, if we were to
take a pint of blood out of your armright now and | ook at
the white count init, there are about two billion donor
| eukocytes in a whole blood unit, a fresh whole blood unit.
And there are lots of ways to begin to knock them down. To
call your attention to the right, they go down in kind of
| ogarithmc type junps and peopl e tal k about |og reductions
in the nunber of cells present in the blood.

What you can see is that saline washing,

m cr oaggr egat e and degl ycerol i zation technol ogy, these kind
of '70s and '80s technol ogi es, were capabl e of knocking this
down by about 1 log, from10 ° to about 10 &.

If we kind of drawa little line here, we nove now
into the realmof third generation filters, these high
performance filters. An early one that was devel oped and is
not used any nore because it has been suppl anted by better
ones is the Inmugaard filter, which was capable of maybe 1.5
to 2 log reduction to get you down to this 10 7. This would
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not be acceptabl e as | eukocyt e-depl eted bl ood now but inits
day it was a first start.

| pause on this one because we are going to cone
back to this particular filter later on. |In an inportant
random zed, controlled study that was done in neonates wth
respect to QW infection, | wll junp ahead to nention that
that particular study showed a benefit for the prevention of
CW using this filter which, I remnd you, by today's
standards is no | onger adequate.

The current group of filters, and here are just
three kind of brand nanes of filters which are produced by
the Pall Corporation, though there are other conpanies which
have al so created filters of equival ent powers and
t echnol ogy, but these filters are able to get things down at
first tothe 10 7 and now to 10 ® and bel ow range.

This is where | want you to understand the
nunbers. The two inportant nunbers on this slide are 5 X
10%, which is the definition and cutoff |evel for |eukocyte
reduction in the United States, and 10 °© or one mllion
which is the cutoff nunber for |eukocyte reduction in
Eur ope.

(Slide)

So, to kind of summarize things, it is kind of 10
down to 10 ® or about a 1000-fold reduction.
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There are two ways to achieve this | evel of
depletion. As | have already stated, there are filters and
apheresis. | want to give you just alittle bit nore
background on those before | get into sone of the clinica
st udi es.

(Slide)

To talk about the filters for a second, this is a
filter that is designed for use in the laboratory. They are
much |larger than the kind of typical clot filter. You can
see that there is a receiving bag down here, to give you a
sense of the size of these things.

(Slide)

If you were to open one up and | ook inside, there
is akind of media in here. These are just cut narks, but
there is a material inside and the materials are different
for the different conpani es' products though they share a
lot of simlarities as well. Among the nost striking things
of these nedia is that this is not a woven fiber like the
clothing you are wearing but, rather, is a web of very snall
synthetic mcrofibers. Al the maor manufacturers are
using synthetic mcrofibers that provide a very |arge
surface area and can have a controlled porosity so as to
capture individual cells.

(Slide)
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This is a different conpany's filter, not the one
| just showed you. This is a filter fromAsahi and Baxter
It is a nice picture because it shows the kind of things
that can be done. This is a filter designed for red cells,
inthe top panel. This is a very large mcroaggregate. W
al ready tal ked about themearlier. You can see this is a
clunp of |eukocytes captured on a rather coarse portion of
the filter with rather open spaces. Then as you go deeper
into the filter you conme to a range where there are very
fine mcrofibers which are able to trap and capture
i ndi vidual |eukocytes. It is by conbining the technol ogi es
to get rid of both m croaggregates as well as individua
cells that the high performance of these technol ogi es was
achi eved.

(Slide)

You can al so get high performance filtrati on by
apheresi s technology, as | nentioned. There are a nunber of
conpani es, again, that have techniques to do this. The Cobe
Conpany in the United States is probably the nost w dely
used and has sone of the best technol ogy for generating
| eukocyt e-depl eted platel ets by apheresis. A typical
product that woul d cone off this machine w thout any
filtration would have, for exanple, a mllion platelets per
mcroliter but less than 1 white cell per mcroliter. $So,
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that is a mllion-fold differential between the nunber of
platel ets delivered to the patient and the nunber of

| eukocytes. So, this is an alternative way to nmake

| eukocyt e-depl eted pl atel ets.

(Slide)

Now, a key issue is the issue of where is this
done. | mentioned this earlier and | want to highlight this
again. Wth respect to filtration, it can be done at the
bedside or it can be done in a laboratory and there are sone
practical things that fall out when you consider it.

Bedsi des filtration, which is done by nurses at
the point of transfusion, since there are many nurses and
many patients there are many users. Wien you do it in the
lab it tends to be concentrated in the hands of the bl ood
mani pul ati ng personnel and so there are fewer users and sone
peopl e, including nyself, believe that nakes it alittle
easier to get a good outcone.

You can certainly control the conditions of
filtration a little bit nore easily in the |ab than you can
at the bedside where often there are urgent situations goi ng
on wth the care of the patient.

A key issue, and one that | would just want to
highlight as the nost inportant one is that you can easily,
of course, sanple the filtered product in the |aboratory and

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

31

then do a | eukocyte count on it to see whether the process
wor ked or not, and you can periodically check your process.
This is alittle nore problematic at the bedsi de because, of
course, if you dilute the blood into the patient's veins you
can't get that bl ood back again to see what you actually
delivered. So, you can't actually do a straight QC at the
bedsi de setting al though, of course, you can mmc a bedsi de
transfusion. You can create conditions which are extrenely
simlar to bedside transfusion and give it into a bag and
then sanple fromthat bag. So, it is not inpossible to do
bedside quality control; it is just alittle bit nore
difficult.

Another issue is that in-lab filtration is
increasingly being done on relatively fresh blood. By that,
| nean within the first day or two of collection. Wereas,
bedside filtration tends to be done on any storage age.

(Slide)

Oh to the clinical information, what are the
i ndications for |eukocyte depletion for probably nost
Anerican hospitals? | have kind of broken themup into kind
of "definites" and "possibles."

The possi bl e indications of |eukocyte depletion
are really not the topic today. They are very interesting
bi ol ogi ¢ and scientific issues, and have to do with the kind
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of curious thing of whether or not transfusion can cause an
effect on the recipient’'s i mune systemand | am not goi ng
to discuss it any further because it is really not our

f ocus.

This technology is definitely currently being used
to decrease the episode of febrile non-henolytic transfusion
reactions, and I wll show you sone information about that
in a second. There is very good data and definite evidence
that it can increase HLA sensitization. There is also very
good data and definite evidence that it can decrease the
i nci dence of OW transmssion. Wat is on your plate is to
deci de whether you feel it is equivalent to an alternative
nmet hodol ogy but there is no doubt that it can decrease QW
transmssion, and I wll show you sonme of that data al so.

(Slide)

So, we will start with febrile reactions. These
are the nost common i mmunol ogi cal |y acute nedi at ed
reactions. They occur in about one percent of transfusions.
The occur in people who have been multiply exposed to bl ood
and devel op antibodies to them and represent -- you know,
this is a non-fatal problembut an inportant norbidity of
transfusion, and this whol e probl emhas had a huge degree of
resolution, particularly in the setting of red cells, by the
use of | eukocyte reducti on.
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(Slide)

What is shown on this slide as evidence for the
ability of this to work is data fromMIlan, where there is a
very large cohort of patients with thal assema who are
heavily transfused and multi ply exposed, and for whom
febrile reactions are very common. This is the reaction
rate for the patients and this is per transfusions.

What is shown here is a decline over tine in the
i nci dence of these febrile reactions with the introduction
of different kinds of |eukocyte renoval filters.

"BC' here is just sinply centrifugation to renove
the buffy coat, and that is kind of where we were back in
the ol d days.

This is that Inugaard filter that | nentioned,
whi ch was an early kind of |eukocyte renoval filter which
woul d not nmake today's standards but was a significant
advent of its tinme.

This is the mcroaggregate filter, the second
generation filter. Then these are two of the nore recent
third generation filters, although even these have been
repl aced by even nore powerful third generation filters
since their tine.

You can see there has been basically a w pe-out of
the febrile non-henolytic transfusion reactions.
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(Slide)

The second area is the issue of HLA sensitization
and this is just to remnd you that all patients who are
exposed to donor | eukocytes becone then exposed to antigens
which are on the donor cells. This is neant to be the donor
and this is the recipient. Anmong those antigens are the HLA
antigens whi ch can cause a recipient then to make H.LA
antibodies. So, it was logical to expect that if you coul d
get rid of the donor |eukocytes you could get rid of this
HLA stimulus, and a | arge nunber of studi es have now been
done to support that.

(Slide)

This is one slide that just conpiles a group of
different studies that | ook at the frequency of the
devel opnment of HLA antibodies as they were plotted agai nst
the nunber of white blood cells that were in the conponent.
So, here is our 10 ° figure, which is very fresh whol e bl ood,
and here we are, noving in the direction of 10 °© or
| eukodepl etion. And in a nunber of independent trials there
is very strong evidence that if you provide | eukocyt e-
depleted blood to patients you will not expose themto
| eukocytes and, thus, not expose themto HLA and you wil|l
not stimulate themto nake HLA anti bodi es

This is inportant in oncol ogy because the patients
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who nake HLA anti bodi es then becone very resistant to
regular platelet transfusions. It is also inportant in the
worl d of kidney transplantati on because if you are exposed
to HLA anti bodi es, of course, then you cannot receive an
allograft froma donor who bears those antigens. So, you
basically w pe yourself out fromthe opportunity for a

ki dney transpl ant.

(Slide)

Kind of the strongest evidence in support of the
use of this technology for the prevention of HLA was the
recently conpleted TRAP trial, which was an N H sponsored
trial that involved sone very |arge and very good
institutions and random zed a very | arge nunber of patients
to four kinds of groups. Al of these patients received
| eukocyt e-depl eted red cells. The study was designed to
exam ne various kinds of options for platelets.

What you shoul d focus on here is one option which
was the control arm These were non-| eukocyt e-depl et ed
platelets. Then there were two other arns of the study that
i nvol ved | eukocyt e-depl eted pl atel ets.

(Slide)

The study invol ved a good nunber of patients in
each arm For sone of the epidemol ogists on the conmttee,
N of 100 is not something you think is a big nunber but this
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is avery large effort to do this in patients wth | eukem a
and bone marrow transpl antation who get |arge quantities of

bl ood products. This was a real tour de force actually.

(Slide)

The bottomline on this study is to show that the
pati ents who recei ved non-| eukocyte-depl eted pl atel ets had
this level of HLA i muni zation, whereas the other arns that
recei ved | eukocyt e-depl eted products had a significantly
| ower incidence. This is about as good as we have had in
clinical nmedicine for this topic.

(Slide)

Finally, to finish, I want to focus now on the
issue of COW which is the third major area in which
| eukocyt e depl etion has had an inpact. This is a biopsy
fromthe @ tract of an i munosuppressed patient who had
reactivation of CW, not transfusion-related OW. And these
are the GQW inclusion bodies that you see that occur. QW
causes trenmendous norbidity in i mmunoconprom sed peopl e.

For exanple, in patients who suffer HV and AIDS it can
cause CW retinitis and blindness; in patients who have had
bone marrow transplantation or are frequently subjected to
CW pneunoni tis, which can be very difficult to control and
can often be fatal. The great bul k of OW infection which
IS occurring in immuunosuppressed patients is, of course,
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reactivation of their own disease. Mre than half of the
people in this roomhave OW in your body. | know | do. |If
we becone i munosuppressed as a result of disease or as a
result of treatnent, what happens is that our imune system
breaks down, the OW reactivates and this kind of norbidity
occurs.

So, while I think we can use technol ogi es, and we
have technologies to try and protect patients who currently
do not have OW from exposure through transfusion, | think
we nust recogni ze that the great najority of OW disease is
still going to occur because it is reactivation di sease.

The bug was recogni zed in 1891, actually when a
ki dney was examned froma stillborn child and these
i nclusion bodies were seen. It was first cultured in 1954.
In the '60s there was recognition of a syndrone of what was
call ed then heterophile negative infectious nononucl eosi s
but was recogni zed to be actually QW di sease, sone by
transfusi on, sonme by reactivation

Then fromthe '70s, '80s and '90s there have been
a whol e host of studies on this topic, |ooking at the
prevention of AW transm ssion by different technol ogies,
and that is where we are headed.

(Slide)

So, the bug is a large DNA-based virus. It is
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very tissue-tropic, and | think that is key here. Wth
respect to blood, which is of interest to all of us here, it
is in the blood tissue and what we nean by that is that it
is found in the bl ood | eukocytes.

Ciginally there was a ot of attention on the
presence of CW in pol ynorphic nucl ear cells because that is
where it was first found. But it was first |ooked for in
sick patients and it is now recognized, | think, that why we
find it inpoly's in sick people is that poly's are eating
the bug and so you find it in the cytoplasmof poly's.

When examned in heal thy donors, nore relevant to
our concerns, it appears to be nostly |ocalized to nonocytes
and to sone of the |ynphocyte popul ati ons rather than nore
in the granul ocytes. But it probably exists in both kinds
of | eukocytes.

It is not just in | eukocytes, however. The virus
in soneone |ike me who was previously infected with it
lingers in a latent state in all kinds of tissue,
particularly actually in the oropharyngeal tissue, and
peopl e |ike ne go through epi sodes of reactivating the
di sease and excreting it in the saliva. | ama "normal" by
the way. And it is found in 30 to as nmuch as 100 per cent
seropositive normals. It is a nmarker of age. As you get
ol der and neet people, you becone exposed. So, if you | ook
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in all populations, the further out you go in age, the

hi gher the percentage is. It is also alittle nore common

in crowded popul ations than in places where peopl e are not

brought together. As | said, it is avirus that lives |ong
and goes through periods of |atency and reactivation.

Inportantly, its transm ssion by transfusion
depends a |l ot nore on the status of the recipient than it
does on the status of the donor. |If | were transfused today
for some reason, | would have no consequence fromQW. If a
person who was ot herw se healthy and had a normal imune
system but was CW unexposed or transfused with CW-positive
bl ood that person would also not get sick fromQw. The
peopl e who get sick fromtransfusion are the peopl e who have
a disordered i mmune system as we will cone to right now

(Slide)

So, who are these patients at risk? There are a
coupl e of very key and inportant groups: allogeneic bone
marrow transpl ant patients, particularly in the situation in
whi ch the recipient has never been exposed to OW and the
bone marrow donor is OW negative -- if both the recipient
and the donor is OW negative, then these are the peopl e who
m ght get exposed as a result of transfusion because they
are not going to get it fromtheir allograft.

| would point out that this is an unusual
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conbi nation. Typically, people who are comng in for a bone
marrow transplant, the patient is already QW positive. In
t hose instances where the patient is COW negative, if the
donor of the bone marrow is OW positive transfusion is not
an i ssue because that person is going to get QW fromthe
donor material. So, transfusion is an issue where both the
donor and recipient is negative.

A second maj or group are very |ow birth weight
premature infants, that I will conme toin a mnute. It was
recogni zed a coupl e of decades ago that these babies, these
newbor ns under 1500 grans or 1200 grans, babies you can hol d
in one hand easily who are born prematurely and have a
premature i mmune systemare unable to deal well with QW
delivered at the tine of transfusion, and these little
babi es are often transfused because they are very sick. $So,
they are at risk for getting COW by transfusion.

In the case of solid organ recipients, again, when
both the recipient and the donor are negative and have never
been exposed there is sone risk fromtransfusion, although
it isquite a bit less conpared to all ogenei c BMIs because
solid organ patients are not so strongly i munosuppressed.
In ny hospital where we do liver transplants, which is a big
operation and gets a lot of blood and there is a |lot of
I mmunosuppr essi on, obviously, involved we actually don't
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concern ourselves with GQW fromtransfusi on because even in
a setting of donor negative and recipient negati ve we have
never had a death due to OW fromtransfusi on, and have had
actually very little norbidity. That is because the

cycl osporine that these fol ks get is not huge

I mmunosuppr essi on conpared to what goes on in these upper
cat egori es.

| nmentioned OW retinitis. It is aterrible
conplication and for those patients who are HV positive but
CW negative, they are at risk, high risk, because of their
di sordered i mmune system for getting transfusion-rel ated
CW and it its terrible consequences. So, this is an
inportant group to keep an eye out for. Unfortunately, nost
patients who are HV positive are OW positive and so they
have al ready been exposed and their retinitis occurs as a
result of reactivation. It has nothing to do with
t ransf usi on.

So, there are two nethods to try to take care of
these patients. The two nethods are serologic testing and
| eukocyte reduction. To close, what | would like to do is
di scuss the failures of each of these nmethods and the
success.

(Slide)

Il will start with the COW serology first. COW
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serology has its own problens. It is not a perfect
technology. It is an antibody test and so it is unable to
pi ck up early phase infection, |ike any antibody test woul d.

So, it has its own infectious window, which is highly
di scussed at these neetings.

O course, the test is not perfect and I wll show
you sone data in a mnute, and the test has fal se negati ves,
nmeani ng that people who are truly anti body positive woul d
test negative.

Then there is another problemof people who are
anti body negative. This is not a fal se-negative test
because they are truly anti body negative but, in fact,
har bor the virus anyway.

Finally, a very inportant thing to consider, and
again | think some of the epidem ol ogi sts woul d recogni ze
this imredi ately, is that when we | ook at these clinica
studies that we are about to | ook at and you see situations
where there are failures or breakthrough, you nust recognize
that the clinical studies include protocol violations in
whi ch recipients receive the product that was not intended,
according to the protocol, and were thus exposed. In fact,
it is ny owmn feeling that protocol violations account for
many of the failures that have popped up in sonme of the
clinical trials that occur
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(Slide)

So, the serologic testing isn't perfect. To get a
sense of what serologic tests do, one of the problens is we
say seronegative as if that were one test. O course, there
are a bunch of different ways to test for the serol ogy of
CW and these tests have varying degrees of performance, not
only when done in ideal expert hands but when done in the
field. | put sensitivity in quotes. These measurenents of
sensitivity, which have been reported in the literature, are
defined as based on concordance of these tests. Studies
have been done in which three, four or five of these tests
were simultaneously done on a bunch of sanples and if
sonmething reported out at 96 percent sensitivity, it meant
that on sanples Latex tested negative but the other tested
positive. So, it was a kind of common voting. Since there
is no gold standard for the test, there is no real sense of
the true sensitivity. So, | just want to caution you that
this word is not actually being used perfectly correctly in
the literature

(Slide)

Then there is this issue of what if you test
negati ve but you actually have the virus? There have been
three studies now, and these are very snmall nunbers but
three intriguing studies in which donors, healthy people who
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are QW seronegative have had PCR done and were found to be
PCR positive. |n aggregate, about a quarter of individuals
in these small nunbers of donors who have been | ooked at who
are OW seronegative actually test positive for the virus in
a DNA-based test.

(Slide)

What about sone of the successes? Serologic
testing has been used for along tinme in nedicine to try and
prevent the transm ssion of CW, and there have been a
nunber of studies in these very |low birth wei ght neonat es.
That was kind of the initial group | ooked at. Ann Yeager,
at Stanford, really got this whol e busi ness going, and a
whol e series of studies, the best one of which was a
random zed, controlled trial in 1981 in which very low birth
wei ght infants were random zed to receive COW serol ogically
tested bl ood or OW unscreened bl ood, that these were the
results in these low birth weight infants -- not big nunbers
but at Stanford it took quite a bit of effort to find a
bunch of babies who were | ess than 1200 grans. These are
very little babies; it is not your average birth. For term
pregnancies it is probably no issue here; it is just for the
little guys.

Then there was a whol e series of studies that
fol |l oned over the years which basically confirned the fact
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that if babies were given COW-unscreened bl ood that there
was a continuous attack rate for these very | ow wei ght
infants. A though it has been repeatedly pointed out that
over the years, for kind of unclear reasons, the attack rate
inlowbirth weight infants exposed to unscreened bl ood j ust
seens to be dropping. That may be due to the fact that
there is greater conservatismin transfusion in general
that babies in the '90s, very low birth weight infants, are
sinply exposed to fewer donors than they were back in the
"70s. There is not a huge nunber of random zed, controlled
trials though which actually support the use of serologic
testing, even though it is certainly sonething that is done
every day.

(Slide)

What about bone narrow patients? Mller, from
M nneapol i s, published a very nice study which | think was
the best one to | ook at the value of serologic screening in
the setting of BMIs. There were 64 patients random zed to
receive serologically tested products and 61 to receive
untested products. Then they | ooked at the infection rate.
You can see that if the donor of the bone narrow was
positive there is no hel p here because the patients are
getting sick because the donor of the bone nmarrowis
positive. But if the recipient was negative -- all the
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reci pients were negative -- and if the bone narrow donor was
negative, so you have a doubl e negative conbi nation, then
there was an advantage to recei ving OW-negative bl ood
conpared to the blood that was untested for OW. This just
gi ves you where these two positive ones were found.

What is interesting is that there was no inpact on
survival and, in fact, there was a concern raised in this
paper about a higher rate, a statistically higher rate of
gram negati ve bacteremas in the patients who recei ved sero-
tested blood. It is kind of an intriguing thing. W don't
understand that and soneone will have an idea to tell me
afterwards. |In the paper it was brought up that when you go
to serotested bl ood, OW-negative bl ood, you shift your
donor popul ation to a younger age group because the ol der
you get the nore positives you have. The concern was that
when you went to a younger age group these donors had | ess
anti bacterial antibodies in them So, you were providing
| ess passive i mMmunity because you were getting younger
donors who had had | ess exposures to bacteria. So, the
patients had | ess anti bacterial capability.

That was never really followed up on and it is an
intriguing issue. | bring it up just because there are
al ways hi dden things that go on in nedici ne when you nake a
deci si on about sornet hi ng; you don't know about anot her

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

a7

i mpact and that is sonething to think about.

(Slide)

Finally to finish on the issue of |eukocyte-
reduction, there are ways in this technology can fail as
well. One could be an early phase infection in which there
is free virus in the plasnma because, renenber, with this
technol ogy we are just renoving the | eukocytes; we are not
addressing the issue in the plasma, and we don't know nmuch
about this.

There is also the issue of process failure. You
can not get the intended outconme. So, then you m ght not
get the intended prevention. O course, protocol violations
are the sanme way.

(Slide)

Just to address the mddl e section on process
failure, you mght not get the intended outcone. This is a
study by Ledent, in 1984, in which they | ooked at a bedside
filter. This, by the way, is the same filter used in the
very large Bowden trial that you will be hearing about
later. They used a bedside filter and used it quickly, and
gave the blood in 10 mnutes into a bag; or they transfused
it slowy, over a nunber of hours, into a bag. They found
that the failure rate, judged by the nunber of |eukocytes
t hat came through, was considerably hi gher when they gave it
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slowy through the bag. This nmade themthink that maybe the
fact that it was given slowy allowed the blood to warm up
and reach a higher tenperature, and that that change in
tenperature m ght have had an inpact on the perfornance of
the filter. Wen, on the other hand, they tested a very

| arge nunber of units with a higher performance filter
designed for in-lab use, and did that in a cold setting,
they had extrenely good outcone in a | arge nunber

(Slide)

This issue of tenperature was confirnmed in a
subsequent study by another group in which they deliberately
| ooked at the inpact of tenperature, and again found that if
you transfused the bl ood slowy, over nore than an hour and
a half, and allowed it to warmup to roomtenperature, there
was a failure rate; the nunber of |eukocytes was greater
than 5 X 10 ® and, in fact, 10 X greater than 10 5 So,
tenperature | think plays an inportant role in sonme of the
devices in terns of how well they work for renoval

(Slide)

What about the successes of the filtration? Here
is a summary of studies, again in very low birth wei ght
infants, of the ability of |eukocyte reduced blood to
prevent CW transmssion. It was started in the late '80s
when these filters canme into pl ace.
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This was an initial study using just saline
washi ng, which was kind of a very early nethod. It doesn't
work very well, and 2/20 babi es were infected.

This is a whol e group of studies done using frozen
bl ood, which again was an interimearlier technol ogy, and
even frozen bl ood actually had a very good track record for
the prevention of QW.

This is a second generation mcroaggregate filter
plus a kind of third generation. This study was published
in '92 and covered a tine period in which they nade a
transition fromsecond and third generation. Wen they
reported their data, they split the report and both nethods
worked fairly well for the prevention of CW transm ssion.

Finally, there is a study by Glbert, in '89,
whi ch was a random zed, controlled trial using that |nugaard
filter that | referred to earlier, which was kind of one of
the early third generation filters. That study is really
one of the best ones done in babies.

(Slide)

| amgoing to show you a slide on that study
because | don't think this is ever going to get done again
because doctors and patients will not allowlittle babies to
get OW-positive blood that is in no way protected any nore.
That is exactly what was done in this Australian study in

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

50

whi ch hundreds of babies were registered and enrolled. Then
when you break it through, you find anong the babies who
were COW negative and were known to be given OW-positive

bl ood -- there were 59 such babi es where no protection was
provided at all. So, these were unnodified red cells; not
filtered and the bl ood was CW positive. There were 42
babi es who recei ved CW-positive blood. The babies were at
risk, and they got it through this early filter.

If you further break it down and | ook at the very
at risk group, the snall babies who got QOW-positive bl ood,
29 and 24, 9 of these 29, about a third of them becane
infected with GOW and none of these becane infected.

As | said, we are not going to be able to do this
any nore because no nomand no dad either is going to allow
their small birth weight baby to get OW positive bl ood
whi ch has not been | eukocyte depleted. So, the control arm
won' t be done.

(Slide)

In the setting of bone nmarrow transpl antati on,
there was a bunch of studies in the 1980s | ooki ng at
patients at risk undergoi ng bone nmarrow transpl antati on:
| nportant details of where the filtration is being done, in
the lab versus filtration at the bedsi de; good evi dence,
again, of prevention of COW transmssion in the treatnent
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arns, the filtration arns, and in those studies that had a
control armtransm ssion continued to occur in the contro
ars.

(Slide)

In the '90s, there have now been three studies,
one of thema random zed, controlled trial which I wll not
di scuss because you will hear nore about this in a mnute,
and then two preceding trials in the '90s, again, bone
marrow transpl antation patients, filtration being done in
controll ed settings, and these were not random zed studi es
so the treatment armthat got |eukocyte depl eted bl ood had
no evidence of OW transmssion in this at risk group.

(Slide)

To finish, | just want to point out that to see
the failure rates you need big nunbers. | think you will be
hearing sonmet hing about this in a second. But if you
consi der 250 patients who were to get 100 units, or 25,000
donor exposures in the study, if this is the process success
rate, the success rate kind of being a global idea that
i ncludes the concerns that | have tal ked about of fal se-
negati ve serol ogic testing of these PCR positive donors, or
filtration failures or protocol violations -- if these are
your success rates and if the attack rate of OW is one of
these three, this would be the nunber of infections you
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woul d expect to see. In fact, | think they were kind of in
t hese ranges. Wien you do these big studies you see things
in the 3-6 range, neaning that probably for each of these
nmet hods of serologic testing and filtration we have a
success rate around here and an attack rate that is around
here. (Cbviously, if you are nore i munosuppressed your
attack rate goes up; if you are | ess i nmunosuppressed your
attack rate goes down. But you need these big studies to be
able to see any nunbers at all

(Slide)

Just to close, | want to nention that this issue
that is before you has been addressed by others. The
current guide is the 1995 guide to use quality controlled
| eukocyt e depl et ed conponents, and the Council of Europe
regards that | eukocyte reduced blood, if reduced to this
| evel because the Europeans use 10 °© can be consi dered
equi valent to COW serotested blood. As nentioned by Dr. Lee
at the outset, the AABB, in its 1997 bulletin, also felt
that the use of |eukocyte reduced blood, if reduced to this
| evel because that is the Arerica standard, woul d be
consi dered to COW serotested bl ood as wel|.

Thank you very nmuch for your attention, and good
luck with the rest of the day's deliberations.

DR HOLLINGER  Thank you, Dr. Dzik. Dr. Sayers
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is going to talk about the clinical consequences of QW
infection and a conparison of |eukoreduced and QW
seronegati ve bl ood conponents.
Clinical Consequences of CW Infection and
a Conpari son of Leukoreduced and CW Seronegative
Bl ood Conponents
Merlin Sayers, MD., Ph.D

DR SAYERS. | would like to say thank you to the
Bl ood Products Advisory Commttee for this invitation.
Actually, it is only standing up here that | find out that |
was sitting in a section which is restricted to FDA
enpl oyees. |If any of you suspect that this reveal s sone
undecl ared al | egi ance or affection on ny part, your
suspicions are unjustified. They are the regulators; | am
just one of the regul at ed.

(Laught er)

In an attenpt to give nyself sone credibility as
to what | amgoing to discuss, let nme just say this by way
of a preface: M current affiliation is with a community
i ndependent bl ood center in Dallas, but previously | was at
the Puget Blood Center in Seattle and the University in
Washi ngton, and it was there that the blood program in

conjunction with the Fred Hut chi nson Cancer Research Center
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was particularly interested in QW transm ssion in narrow
transpl ant patients, and we enjoyed a | ong and profitable
coll aboration with Dr. Ral eigh Bowden. Sone of his studies
have been referred to.

| amgoing to start ny presentation here with a
case di scussion and, obviously, one needs to disguise
identities of cases that are being presented.

(Slide)

So, let me just say that Father JP is a well-known
and wel | -1oved cleric who is currently enpl oyed as the head
of a large religious organization, head-officed i n Rone.

(Laught er)

(Slide)

Sone years ago this gracious man was recogni zi ng
the adulation of a throng in St. Peter's Square, and he was
a victimof an awmful and terrifying assassination attenpt.

(Slide)

He was shot on a nunber of occasions. He had
wounds to his abdonen; he had wounds to his hand. He was
hospitalized. He underwent energency surgery, and during
the course of that surgery he was transfused. He had
colonic resection. He underwent a spl enectony.

(Slide)

To say that his postoperative course was storny is
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an understatenent. He devel oped pneunoni a; devel oped
respiratory failure. | would love to say that this is,

i ndeed, the papal thorax but | suspect that if | claimthat
| will probably be struck by Iightning!

(Laught er)

This is a representative x-ray of an individua
with the condition that the Holy Father suffered -- evidence
of consolidation and infiltration

(Slide)

Then he also went into liver failure. He had
w ldly fluctuant |iver enzymes and the |iver biopsy reveal ed
this characteristic. In fact, Dr. Dzik has already shown a
colored version of this feature. | think it is just a
rem nder that the organization with which Dr. Dzik is
affiliated, Harvard Medical School, probably plays, at |east
as far as illustrations are concerned, less attention to the
not-for-profit notive than ny comunity bl ood program does.

(Laught er)

Nonet hel ess, this is the biopsy which reveal ed
what, in fact, the Holy Father had contracted, which was
transfusion-transmtted cytomegal ovirus di sease.

This was highly unusual, and | want to enphasize
that point -- highly unusual for an i mmunoconprom sed
i ndi vidual to suffer such profound and debilitating
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conplications of cytomegal ovirus disease. As Dr. Dzik

poi nted out, we are nore used to recogni zi ng severe QW

di sease, at least transmtted by the transfusion route, in
t he i mmunoconprom sed individuals. | wll point out as to
why the Holy Father nearly died as a result of transfusion-
transmtted di sease, OW disease, a little later.

(Slide)

V¢ have enphasi zed that | mmunoconpromse is the
major risk for OW infection. There are a nunber of
categories of immunoconpromsed. W can tal k about
tenporary or natural immunoconpromse in the fetus, the
premat ure newborn, the low birth weight infant. W can talk
al so about acqui red i mmunoconprom se as happens in
individuals with, for exanple, infection with HW.

Certainly there is iatrogenic conpromse. Godness knows
the extent to which transplant candidates are bullied and
bl udgeoned wi th pharnmacol ogic insults and irradiation as
part of their conditioning therapy prior to transplantation.

(Slide)

Who are those patients then that are at risk for
transfusion-transmtted QW infection? Again, | amechoi ng
sonething that Dr. Dzik has said. In fact, this is the
second tinme this year that | have spoken after Dr. Dzik, and
quite often find what | have to say dissolving into
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repetition and redundancy, but it does give us an
opportunity to enphasi ze sone of the nore salient features
of this topic. | also take consol ation speaking after him
fromthe fact that when there is overlap between what he
says and what | say, | can refer all the questions to him

So, these then are the patients who are at ri sk,
where the risk is well established: OW seronegative
pregnant wonen; prenmature infants. W have sone revi ew of
experience with those categories of patients. QW
seronegative recipients of marrow transplants; and QW
seronegative patients with acquired i mmune defi ci ency.

(Slide)

Then there is a category of patients where the
risk is less well established, but it is sufficient to nerit
consideration or interventions that woul d reduce the risk of
transfusion-transmtted GW. | have these bullets here but
| think many of us woul d concede that a nunber of these
pati ent categories have already shifted over into those
patient categories where there is no | onger any doubt as to
those patients' candi dacy for OW screened products.

So, we have here QW seronegative patients
receiving tissue transplants fromnegative donors; patients
who are potential candidates for marrow transpl antati on;
aut ol ogous narrow transpl ant recipients; patients with
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evidence of infection with HV rather than AIDS itself.
Then here, back to the Holy Father, COW seronegative
patients undergoi ng spl enectony. There are a few studies
which point to the fact that it is highly likely that
transfusion transmssion of CW at the tine of infection
results in a course of disease nuch nore profoundly
conplicated by risk than in individuals who are ot herw se
i mmunoconpetent. It |ooks as if spl enectony superinposed
very rapidly a relative i mmunoi nconpet ence on ot herw se
normal individuals who are then, as a result, at risk of
prof ound transfusion-transmtted COW di sease.

(Slide)

| need to say sonething about how we cl assify
post-transfusi on cytonmegal oviral infection, and it is
agai nst the background that this infection is a prinary
infection in individuals who have never been exposed to the
virus before. So, seronegative individuals, seronegativity
being a hall mark of the fact that they have not been exposed
to the virus, are at risk of prinmary infection.

Infection is secondary in these two sets of
circunstances: |If latently infected patients undergo
reactivation, or if they undergo reinfection with perhaps a
different strain of the virus that they are already latently
infected with. So, the categories of infection are in
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primary and secondary, with secondary being divided into
reactivation and reinfection.

(Slide)

How do we reduce the risk of transfusion-
transmtted GW? As has been pointed out, the early studies
relied on the transfusi on of CW seronegative bl ood and
conponents. As an exanple, here was a study by Ral ei gh
Bowden sone ten years ago. She showed that 4/104 marrow
transpl ant patients, conpared with 60 percent of historica
controls, devel oped prinmary infection from screened bl ood
and conponents. Screen the bl ood, reduce the infection of
transfusion-transmtted prinmary QW di sease.

It was al so pointed out, and this is true as
reveal ed in a nunber of studies, that there is a failure
rate of about 1-4 percent. Dr. Dzik has hinted at what that
failure rate is attributable to --insensitivity in the
screeni ng assays; falling antibody titers; protocol
viol ati ons and such Iike.

(Slide)

VW have spoken about sone of the background to
this. Wiuat is the rationale for |eukocyte reduction of
bl ood and conponents? Bear in mnd that after the primary
infection OW infection does becone a chronic state. There
is alatent state of infection established in individuals
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who are ot herw se heal thy, whose only evidence for |atency
of the disease is that they are QW seropositive.

It is not known where the sites of this |atent
infection are. As was pointed out, 50 percent of us here
have this latent infection. But we do knowthe virus is
cel |l associ at ed.

There is sonething el se that we know. W know
that non-cel lul ar conponents, such as plasna and
cryoprecipitate, do not transmt QW regardl ess of the
donor's status. How do we know that? Well, one of the
studies that we did in Seattle | ooked at marrow transpl ant
reci pients who were recipients of AB/ O inconpatible narrow
who, as part of their managenment prior to transplantation
with the inconpatible marrow, had pl asnma exchange, exposing
themto many, many liters of plasna. These were narrow
transpl ant candidates at risk of primary infection. They
had never been exposed to the virus before, and the plasna
that was used in their exchange was from unscreened donors,
sone of whom perhaps 50 percent of them were |latently
i nf ect ed.

V¢ were able to show that with exposure to plasna
from many hundreds of donors latently infected there was no
seroconversion in these candi dates who were at risk of
primary infection by transfusion of plasma. So, on the
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strength of that, we are confident that non-cellul ar
conponents are, indeed, COW safe.

(Slide)

What, then, has the early experience with
| eukocyte reduction by non-filtration nmethods been? It is
true that there really is scant little new under the sun
This is a study that was done twenty years ago by Lang and
cowor kers. They showed that QW seroconversion in cardiac
surgery patients was reduced from 67 percent to 13 percent
nmerely by the use of whole blood fromwhich the buffy coat
had been renoved by centrifugation. A sinple procedure
designed to ineffectively reduce the concentration of
residual white cells and, in fact, the procedure reduced the
white cell burden by only about 60 percent. Nonet hel ess,
they were able to show that that nodest intervention did
interrupt in sone patients transm ssion of QW by
t ransf usi on.

CW seroconversion in the neonates was 1-2 percent
follow ng transfusion with saline washed red cells. This
was a study by Naom Luban about ten years ago. This
procedure reduced the white cell burden by about 90 percent.

Bot h of these procedures are certainly relatively
| ess effective by conparison with the efficacy of the third
generation filters when it cones to reducing the white cel
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bur den.

Then we have, as we know, frozen degl ycerolized
units. Freezing and deglycerolization really is a
reasonably conpetent way to reduce the white cell burden of
red cells. W know that those units do not transmt CW in
t he henodi al ysis and i n neonatal transfusion settings.

(Slide)

So, nuch for the non-filtration but reasonably
successful attenpts to reduce the |ikelihood of transfusion-
transmtted GQW. Let's say sonet hi ng now about those
studi es that have investigated | eukocyte depleti on enpl oyi ng
either partially or exclusively sone formof third
generation filtration.

These studies by Verdonck, in 1984 and 1985, were
studi es which | ooked at marrow transpl ant recipients. |
haven't shown here what the foll owup periods are, but these
are followup periods of 12 nonths in this study and 100
days in this study. The workers in the 1984 study used
filtered red cells. The donors were unscreened. Those
donors had a QW seropreval ence, preval ence of |atent
infection of sonething like 63 percent. The filter that was
used was an Organon filter and it renoved sonething |ike 98
percent of the white cells, and the platelets were from QW-
negative donors and they did not reveal any transfusion-
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transmtted QW.

In the 1985 study, the sane group of donors, the
sane seropreval ence of latent infection, filtered red cells,
pl atel ets from OW seronegati ve donors, and extension of the
earlier experience and, again, those interventions -- the
conbi nation of filtration and donor screening -- were able
tointerrupt the likelihood of QW transmssion in these
patients.

The study by de G aan-Hentzen and coworkers, in
1989, | ooked at centrifuged and filtered red cells and
centrifuged platel ets again in unscreened donors. The
preval ence of OW in this donor group was less than in the
Verdonck studies. It was sonme 37 percent. The filter that
these workers in The Netherlands used was a Sepacell filter
fromthe Asahi Medical Corporation, in Japan

What they pointed out was that there was
significant donor exposure here. These patients who were
| eukem a and | ynphona patients were exposed on average to
sonething |like 160 patients and, nonetheless, in spite of
t hose significant donor exposures no patients had
transfusion-transmtted QW.

The aut hors conceded that there were problens with
their control group, and their control group consisted not
of the sane category of |eukema or |ynphona patients but of
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coronary-artery bypass patients, coronary-artery bypass
pati ents who averaged 9 donor exposures.

Sone of the problens that are associated with
these studies include the fact, as this study exenplifies,
that control patients quite often had scant rel evance to the
nature of the interventions or the categories of patients
who were being investigated for interruption of transfusion-
transmtted QW disease. | nmean, here we are conparing
| eukem a and | ynphora transpl ant patients w th coronary-
artery bypass patients and certainly there are opportunities
like that to criticize some of these studies. The contro
groups are poor. The study size leaves a |ot to be desired.
Quite often the residual white cell counts were conducted by
i naccurate nethods. They were expressed as percent ages.
This study too suffers fromthe fact that there was no
random zation. Nonethel ess, the authors did concede, those
criticisns aside, that filtration did appear to be a good
alternative to CW serol ogi cal screening of donors.

(Slide)

Let me continue with sone of these studies that
i nvestigated | eukocyte depletion of blood and conponents.
Here is a study by Ral eigh Bowden, in 1989. These were
marrow transpl ant patients. They were followed for 50 days.
The filters that were used were the Pall filters. Donor
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exposures were sonething |like 150 on average for these
marrow transplant patients. As you can see, there was one
i ndi vidual who failed to be protected fromtransfusion-
transmtted cytonegal oviral disease as a result of
filtration of both red cells and pl atel ets provi ded by
unscreened donors.

| have anot her Bowden study here. Al though | had
hoped to enphasize in this illustration and the previ ous one
the role of filtration, this was just a remnder that in
this study by Bowden's group the red cells were from
seronegative donors. The platelets were nerely centrifuged.
You coul d be pardoned for thinking that this 1991
publication, by conparison with this 1989 filtration
publication, inplied that the Fred Hut chi nson Cancer
Research Center took a step back fromfiltration and went to
centrifugation as a way to intercept QW disease. On the
contrary, the reason why this earlier study was published,
and this was material that had been accunul ated nmany years
before, was because we really believed that it was inportant
toremnd clinicians that a ruthl essness in | eukocyte
reduction was certainly not absolutely necessary when it
came to intercepting transfusion-transmtted cytonegal oviral
di sease. Certainly nere centrifugation, which we assuned
renmoved sonething |ike 99 percent of the white cells, was
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effective, as witnessed by no infection in 35 recipients,
and was effective in also hel ping prevent transfusion-
transmtted QW infection.

There was a study in 1990, by de Wtte, using
filtered red cells and centrifuged platelets. This was an
NPBI filter. The residual white cells in the red cel
products were less than 1 X 10 7. The residual white cells
inthe platel et product were less than 1 X 10 &  Each
i ndi vi dual averaged sonething |ike 216 donor exposures.

They were able to show that these interventions were
effective in reducing the |ikelihood of transfusion-
transmtted QW infection.

Dr. Dzik has already referred to this study by
Eisenfeld. In fact, this is actually not a honbgeneous
group of individuals. Sonme of themhad spin-cooled filtered
red cells and others had products that were filtered in the
Sepacel | or Erypur filter. Filtration renoved |ike 98
percent of the white cells, and the spin-cooled filter
maneuver renoved sonmething like 94 or 95 percent of the
white cells. But both of themseened to be efficacious in
this small study.

(Slide)

The maj or study which | ooked at a third generation
filter was a study whi ch was conducted by this nob of
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investigators fromthe Fred Hutchi nson Cancer Research
Center, the blood center where | was in Seattle, and the
Department of Medici ne and Bone Marrow Transpl ant program at
the University of M nnesota.

This was a conparison of filtered | eukocyte
reduced and cytonegal ovi rus seronegative bl ood products to
prevent transfusion-associated QW after narrow
transpl antation. This was an earnest, diligent, |abor-

i ntensi ve study whi ch earned a good deal of national and,
for that matter, international scrutiny, and enjoyed a
certain degree of controversy and provoked a nunber of very
per cepti ve questions.

Filtration in this study was at the bedside. The
filters that were used were the Pall filters. For platelets
there was a PL-100 or PL-50 filter, and for red cells there
was the Pall RG 100 filter.

(Slide)

Let me describe to you sone of the aspects of this
study. These are the characteristics. There were 502
patients that were random zed into 2 groups, those receiving
screened bl ood and those receiving filtered bl ood. There
were about 250 patients in each of these arns. Ages were
conparable at 28 and 31. The proportion of nmales to fenal es
was very simlar, and so were the underlying diagnoses. You
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can see the nunbers here for the indications for the
transpl antation, ALL, ANL, O\, |ynphonma and sone ot her
i ndi cati ons.

(Slide)

Then the type of transplantation, again, was
reasonabl y conparabl e between the screened bl ood armand t he
filtered blood armwith regard to whether they were
al |l ogenei c related transplants, all ogeneic unrel ated,
aut ol ogous or tw n transpl ants.

G her features of these patients were al so
investigated to ook for differences between the groups, and
those differences did not enmerge. Here is an exanpl e,
graft-versus-host disease in the allogeneic patients. Here
are the gradings and they are reasonably conparable in the
two arns.

(Slide)

What about the preparatory regi nens? W have
already referred earlier to the fact that preparatory
condi tioning regi mens account significantly for iatrogenic
i mmune inconpetence in this category of patients. Total
body irradiati on and Cytoxan, busulfan and Cytoxan. Tot al
body irradiation along with other chenotherapy, only
chenot herapy and sone other reginmens. Indeed, it was very
conpar abl e between the screened bl ood and the filtered bl ood

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666

68




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

69

groups. As far as the prophylaxis for graft-versus-host

di sease was concerned, there was either mnethotrexate or

nmet hotrexate wi th cycl ospori ne and sone ot her regi nens and,
i ndeed, groups that were reasonably conparabl e.

(Slide)

Could we say that the patients were exposed to an
equi val ent nunber of donors? Bear in mnd that the
seropreval ence in the donors is going to determne the
extent to which patients are exposed to the "Trojan horse"
white cells of these latently infected donors. There is the
screened and the filtered armagain. The nean nunber of
platelet units, together with the range -- platelets were
provi ded either as random donor concentrates or as apheresis
pl atel ets, and the apheresis platelets were either community
donors or they were famly donors. Again, we have groups
that are largely conparable. The nunber of red cell units
is shown here, 18 exposures in both the screened and in the
filtered bl ood.

(Slide)

What, then, was the incidence of OW infection and
di sease in each study arn? Cne of the criticisns of this
mul ticenter study was the fact that at the outset the
aut hors had decided that there were going to be primary and
secondary anal yses of the results. The prinmary analysis
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referred to events fromdays 21 after transplantation to
100. The secondary anal ysis included an anal ysis of al
events, infection and di sease, fromthe outset at the tine
of transplantation to the end of the study at day 100. The
reason why this prinmary and secondary anal ysis was deci ded
on was that patients with infection fewer than 21 days from
study entry could have had a recent prior infection with
CW. They mght not have had time to seroconvert or,
alteratively, they mght not have a reproducible level or a
reproduci bly identifiable concentration of QW anti body.

| ndeed, patients who were in the period of tine between O
and 21 days did include individuals who on sone occasi ons
were seropositive for CW anti bodi es and on ot her occasi ons
were CW negative. The primary and secondary anal yses were
part of the study protocol. It was decided on, as | said,
at the outset of this investigation.

Here we have the seronegative armand the filtered
arm |If we look at the prinmary analysis, 2 individuals
havi ng OW seronegati ve bl ood and 3 individuals receiving
filtered blood fell into this category of "all CW
infections and di sease.” There was no CW di sease in the
seronegative arm The 3 cases in the filtered armall went
on to di sease.

What was the difference between OW infection and
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CW di sease? Infection was a serol ogi c outcone. QW
di sease was bi opsy evidence of tissue invasion.

In the secondary anal ysis, bearing in mnd al
i ndi vidual s that were included, including those individuals
that were infected between days O and 21, thereby including
t hose individuals i n whom we suspected there probably was
preexi sting CW di sease, 4 and 6 in the negative and
filtered armwent on to have infections with or without
di sease. (nce again, there was no disease in the
seronegative armand all 6 individuals who had recei ved
filtered bl ood went on to devel op di sease.

It was difficult to explain why the disease, in
spite of the fact that we could not statistically
denonstrate differences between these two groups, why
i ndi vidual s who went on to devel op di sease were individuals
who appeared in the filtered blood arm The thinking really
is that disease reflects not how transfusion-transmtted
infection is acquired so nmuch as di sease reflects the i mmune
status of the transfusion recipient. W had exam ned the
two arns exhaustively to try and get a clue as to whet her
there was a difference in the i mune status between those
recei ving screened and those receiving filtered bl ood and we
were unabl e to reveal any of those differences.

(Slide)
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Wre there differences in the nunber of exposures
in infected individuals and non-infected individual s? You
can see that in the infected individuals receiving random
donor platelets, community apheresis platelets and famly
apheresis platelets and nmean nunber of red cells there was
no significant difference in the nunber of donor exposures
when one conpared infected patients and the non-infected
patients.

(Slide)

What were the conclusions fromthis study? The
conclusions were that filtration of blood and conponents is
as effective as OW seronegative bl ood and conponents in
reduci ng the risk of transfusion-acquired QW infection in
al | ogenei ¢ or autol ogous marrow transpl ant.

The second concl usi on was that nore COW di sease
occurred in the filtered group when patients infected prior
to day 21 were included in the analysis. This was a
statistical observation, and | have already said to you that
we were hesitant to include individuals who were infected
prior to day 21 because we believed that they may well have
been harboring GW infection prior to their transplant.

Then we al so enphasi zed that what we really need
is a gold standard test for OW serology. Dr. Dzik has
pointed out that there is not good concordance when you | ook
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at the various nethods for identifying QW anti body
seropositivity in donors.

Ironically, what we really need is an assay of the
truly infectious donor. | nean, 50 percent of donors in our
community in the Pacific Northwest are COW seropositive but
probably fewer than 10 percent, or naybe well fewer than 10
percent of those 50 percent of antibody positive donors are
truly infectious. The economcal way to address
transfusion-transmtted cytomegal oviral infection in imune
conprom sed patients, the effective and cost efficient way
woul d be to have a test, maybe PCR but then goodness knows
what that woul d cost, but to have a test which identifies
the truly infectious donor.

W al so have to concl ude, disappointingly, that
neither filtration nor screening elimnates the risk of
transfusion-transmtted QW infection. |If you | ook at al
the experience internationally, sonething |ike 1-4 percent
of individuals, despite filtration or despite COW screening
of donors, do go on to develop OW infection.

(Slide)

What is going onin the real world? At the Fred
Hut ch screened and | eukofiltered bl ood and conponents are
regarded as equivalent, and | would add, nore recently, that
pl atel ets fromunscreened donors that have been | eukoreduced
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by virtue of being collected on the inproved pheresis

equi pnent, which al so have a reduction in the white cel
content w thout having been filtered, are al so regarded as
equi valent to | eukofiltered blood and to AW screened bl ood.

In the real world, and | amreferring back to the
experience in Seattle, filtration is carried out at the
bl ood center for quality control reasons that Dr. Dzik has
referred to. It is also true that QW screened bl ood and
conponents are ordered preferentially, only if the QW
inventory is depleted of filtered products or |eukoreduced
by pheresis technol ogy products, and patients with febrile
reacti ons are an exception.

Ohe thing | would like to say in conclusion is
that in Wopia we really could argue for additional clinica
trials. But | think those that really hope for such trials
shoul d armthensel ves for disappointnment. There is a
general acceptance by clinicians that OW safety or relative
safety is achieved by third generation filtration in
general, and protection of the patient is not necessarily an
outcone which is exclusively attributable to one brand of
filter rather than to another.

Wt h breakthrough infections occurring with the
| ack of frequency that they do, it is a daunting prospect to
consider clinical trials, having to involve many hundreds of
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i ndividuals before there is any likelihood that statistical
significance is achieved. These clinical trials, in
addition to being a | abor-intensive challenge, are obviously
going to be an econom c chal l enge as wel | .

Many thanks, and if there are any questions, as |
said, | will refer themto Dr. Dzik.

(Laught er)

DR HOLLINGER  Thank you, Merlin. W are going
to take a break actually right nowuntil 10:15. There are
several people who wish to speak in the open public hearing
so we will begin that at 10:15. Thank you.

[Brief recess]

DR HOLLINGER W are going to open this portion
of the session, the open public hearing. The first speaker
that we are going to have, who has asked to speak today, is
Roger Dodd who wi |l speak on behal f of the AABB.

OPEN PUBLI C HEARI NG
Roger Y. Dodd, Ph.D.

DR DODD:  Thank you, Dr. Hollinger, nenbers of
the coomttee. | am Roger Dodd, and | am speaki ng on behal f
of the American Association of Blood Banks. | ama nenber
of the Board of Drectors of the Association.

The AABB is the professional society for al nost

8500 i ndi vidual s invol ved in bl ood banki ng and transfusi on
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medicine. It also represents nore than 2200 institutiona
menbers including comunity and Red Oross bl ood col |l ection
centers, hospital based bl ood banks, and transfusion
services as they collect, process, distribute, and transfuse
bl ood and bl ood conponents. Qur nenbers are responsi ble for
virtually all of the blood collected and nore than 80
percent of the blood transfused in this country. Throughout
its 50-year history, the AABB s highest priority has been to
mai ntai n and enhance the safety of the nation's bl ood
suppl y.

The AABB appreciates the opportunity to conment on
the effect of |eukoreduction on QW transm ssion through
bl ood transfusion. Over the past year, an ad hoc commttee
of the Association has reviewed the issue in detail and
essentially all of the data reviewed by this commttee has
been presented to you by the two nmaj or speakers today. The
ad hoc commttee has reported that both retrospective and
prospective data support the conclusion that the | eukocyte
reduction level currently accepted for reduction of
al | oi muni zation to HLA nol ecules, that is, to fewer than 5
X 10° | eukocytes per transfused conponent, reduces
transfusion-transmtted GOW to a | evel at |east equival ent
to that observed with the use of OWe-seronegative
conponents. The data supporting this conclusion reflected a
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nunber of different studies, enconpassing a w de variety of
t echni cal approaches to | eukocyte reduction. These studies
are reviewed in sone detail in AABB s Association Bulletin
97-2, dated April 23, 1997, and entitled "Leukocyte
Reduction for the Prevention of Transfusion-Transmtted
Cytonegal ovirus, TT-COW." A copy of the Association
bulletin has been provided to conmttee nenbers.

The AABB, therefore, endorses the use of
| eukor educed conponents as a nmeasure to reduce the risk of
transmssion of OW to susceptible patients. The
Associ ati on encourages the use of procedures which can be
performed in a fashion which assures that current standards
for | eukoreduction are consistently achieve. Thank you.

DR HOLLINGER Thank you, Roger. The second
speaker is from Hemasure, Hans Hei ni ger

Dr. Hans Hei ni ger
DR HEINCGER Thank you, M. Chairnman. | would

like, as a fornmer nenber of the Council of Europe Expert

Comttee, to fill you in on the situation of howit evol ved

i n Europe.

(Slide)

As you know, the first studies, and they were
presented today by the two speakers in the norning, were

done in Europe by the Dutch groups. They cane to the
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concl usion that, indeed, |eukoreduction helps to prevent QW
transmssion. However, the studies were not controll ed.

The nmenbers of the Expert QG oup of the Council of
Europe started to closely followin their sessions the
devel opnment of COW. Then, as you know and as was di scussed,
in 1989 cane the dramati ¢ study whi ch probably couldn't be
done today any nore. But this was a very-well controlled
study, with very clear-cut outconme. 1In the control arm if
| remenber correctly, 3 children or 9 children, anyway,
sonething like 9 percent becane infected. The preval ence
was 46 percent in the donor population. In the filtered arm
none of the children becane infected.

(Slide)

Based on those dramatic results and the previous
not very well controlled studies, the Commttee on Bl ood
Transfusi on of the Council then devel oped a consensus
opinion. It consisted of two representatives of each
VWestern European countries at that tine. You can read it
yourself. The opinion was witten into the protocol. Bl ood
conponents used in premature and young children, in
i mmunoconprom sed patients and patients undergoi ng organ
transpl antation should be routinely filtered, using filters
able to reduce the | eukocyte content sufficiently. The
exanpl e given that now cones to European phil osophy is that
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it should be below 10 © cells per transfusion unit since this
procedure elimnated or substantially reduced the risk of
QW transm ssi on

As you can see, in Europe nothing is said about
the screening. The practice, as | amaware of it, and which
can be followed up afterwards in the coonmttee of which |
was a nenber until 1994 before | cane back to the U S., is
that they now use screened blood and filtered, thereby,
elimnating the risk of a fal se-negative test and filter
failure. This incidence will be extrenely |ow However
the additional costs of the screening are charged to the
patient.

| also want to add that, of course, the nodern
filters that we have today are able to reduce nuch nore. An
exanple is the Leukonet filter from Henasure, which is now
used by the Arerican Red G oss, has a claimthat it reduces
bel ow 200, 000 per unit. | think we all agree that the
hi gher the | eukoreduction rate is, or the |ower the
| eukocyte count is, the less is the risk of transm ssion of
CW. Thank you very mnuch

DR HOLLINGER  Thank you, Dr. Heiniger. The
third speaker will be Dr. Sayers again, representing the
Anerican Bl ood Centers.

Merlin Sayers, MD., Ph.D
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DR SAYERS. | am Merlin Sayers, representing
Anerica's Blood Centers. ABDis an association of 70
i ndependent bl ood centers that provide al nost half of the
nation's vol unteer donor bl ood supply. W are pleased to
have the attention of the Bl ood Products Advisory Commttee
on the issue of preventing transfusion-associated QW
i nfection.

CW infection is a potentially serious
conplication of blood transfusion to sel ected
I mmunoi nconpetent patients. Qurrent practice demands
serol ogi cal screening of blood donors for antibody to QW
and provi sion of seronegative conponents to at-risk
recipients to prevent this infection. Serologic screening
presents logistic difficulties in the provision of adequate
products to sone patients, particularly in geographic
settings with a high preval ence of GW infection in the
donor popul ati on.

In addition, serological screening is redundant
for many of the at-risk patients who already receive
| eukor educed conponents for other nedical indications.

The | aboratory and clinical data support the

conclusion that the | eukocyte reduction |level currently

accepted for product |labeling by the FDA, that is, |ess than

5 X 10° residual |eukocytes per product, reduces
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transfusi on-associ ated OQW infection to a | evel at |east
equi valent to that observed with the use of COW seronegati ve
conponent s.

In fact, a wealth of data fromthe past twenty
years suggest that methods substantially |ess efficient for
| eukocyte renoval than current filtration and centrifugation
strategies significantly reduce the incidence of
t ransf usi on-associ ated QW.

Therefore, ABC believes that the use of current
| eukocyt e reduction technol ogi es shoul d be acceptable to the
FDA for the purpose of |abeling conponents distributed by
FDA-1icensed and regi stered establishnents for prevention of
CW transm ssion. The FDA shoul d, of course, require data
sufficient to assure the adequacy and the consi stency of
| eukor educti on by any establishnment seeking to make such a
| abel cl ai mwhet her | eukoreduction is carried out prior to
distribution of the conponent or as an integral part of its
adm nistration at the bedside. Thanks.

DR HOLLINGER Than you. The final speaker today
wll be representing the Pall Corporation, and that wll be
Dr. Barry VWénz.

Dr. Barry Wenz

DR WENzZ: Thank you very much. | apologize in

advance for being a little bit nore verbose than the
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previous speakers, but | will try to restrict ny remarks to
ten mnutes or |ess.

(Slide)

Most of this background nmaterial has been wel |
covered by Sunny and others in their presentation. The
problemis QW positivity in the donor supply, and the
various studi es that have been done over the years are
fairly consistent. The rate of OW seropositivity varies
from50-80 percent in the United States, and is about the
sanme in nost devel oped nati ons, perhaps higher in the Third
Wrld countries.

O the studies that have docunented the
seroconversion, i.e. infection rate, the two outstandi ng
studi es have been conducted by Contreras and G| bert, one in
a general popul ati on of imunoconpetent adults in a tertiary
care setting; the other in neonates. Wth little surprise,
the nunbers are fairly consistent for infection. W are not
tal ki ng about di sease now. Somewhere between 20-25 percent
is the generally acknow edged nunber.

(Slide)

Roger Dodd has alluded to the Association's
Bulletin 97-2, the Amrerican Association of Bl ood Banks, wth
gui delines for the transfusion of either OW-seronegative
bl ood or OW-I eukocyte reduced bl ood to the standards that
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we have been tal king about. It basically groups people into
the categories that you see here: Category I, in which there
IS no precaution taking, representing the major portion of
currently hospitalized and transfused patients; and Category
Il through V, representing people at increased risk of QW
di sease and their serological status at the tine. | wll

not bel abor this slide since the Association bulletin has
been given to all of the menbers of the commttee for their
per usal .

(Slide)

The highlight studies, and by no neans conpl ete
studi es, that support the equival ency and use of COW-
seropositive bl ood have been presented in detail. Just to
sumari ze sone of the studies that | think are the nost
germane to this norning' s proceedings are the three you see
here that enconpass a six-year period of tine, and enconpass
studies perfornmed in the United States and Europe as wel |.

| think that what is inpressive is that these
enconpass 338 bone narrow transpl antation patients at
extrenely high risk of CGW seroconversion, infection,

di sease, pneunonitis and death. There were 338 patients and
transfusion of not quite 25,000 platelet products and over
5000 red bl ood cell products. In the historical data in
three studies performed by Bowden, the risk of infection to
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routi nely screened product would be estimated to be between
104 percent. What we see here are 3 infections in 338
patients, well below that statistic and highly statistically
significant -- again, supportive data for the equival ency of
t he | eukoreducti on techni que.

(Slide)

These are the sane data in a neonatal popul ation,
probably the three nost pertinent studies. GCertainly the
Ei senfeld and G| bert studi es have been touched upon. There
are | ower nunbers because it is a nore difficult study to
put together but, again, it is equally inpressive with 93
patients in the filtered group and 54 patients receiving
unscreened, unknown if you will, conponents. None of the
pati ents seroconverted or devel oped disease in the filtered
group and, of course, 1/3 or 33 percent of the patients in
the control group -- rather inpressive statistics.

(Slide)

Just one area that | would like to introduce, the
second question that has been distributed by the FDA for the
commttee to consider is the definition of |eukocyte-
reduction, and is 5 X 10 ©® for all blood products i ndependent
of the way they are nmanufactured equivalent? W do not have
the answer as to whether or not they are clinically
equi valent. That answer is not in since all products and

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

85

all technol ogi es have not been put to the acid test yet,
which is the clinical trial

What | would like to share with you is sone data
that has been devel oping and is submtted for publication
fromour |aboratories. Wat you see here is a
representation of 20 units of blood, 10 |eukoreduced by a
machi ne techni que, 10 reduced by a filtered technique. The
residua is the same in both. The white cell residua is 10 °,
But what is consistently striking fromunit to unit is the
phenotypic fingerprint of the nethod used. The filtered
met hod gives you a 3-cell population that is exclusively
| ynphocytes, T4, T8 and B | ynphocytes, w th no granul ocytes
and no nonocytes what soever. The nachi ne produced product,
although it gives you the same | eukocyte residua, gives you
a consi stent popul ati on of nonocytes and granul ocytes com ng
along in that popul ation too.

Is it of significance clinically? Again
underscore the fact that we do not have that answer,
however, it is a question worth considering. e of the
articles | would direct you to is that of Kondo and
col | eagues, "Human OW Latent Infection of G anul ocytes and
Macr ophage Progenitors.” It is fairly well universally
accepted that the nonocyte is a very rich area of the virus
achieving latency. The ability of granul ocyte transfusions
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in years gone by to transmt COW is well docunent ed.

If | can | eave a take-hone nessage with this
slide, the take-hone nmessage is that the products currently
on the nmarket are not generic products. W believe that,
| i ke pharmaceuti cal reagents, a non-generic product should
have its own clinical endpoint.

(Slide)

Returning to Category I, the patients that the
AABB says require no special precautions for transfusion of
CW positive or CW negative blood. You can wee the
patients included in that list. The rationale for this, of
course, is that these are i munoconpetent patients and,
therefore, if infected the virus will achieve | atency and
t hese people will not progress to disease, and that there is
little or no historical evidence to support the fact that
this particular group of patients is at increased risk of
di sease.

| would like to point out that it ignores several
considerations. The first is it inplies a degree of
clairvoyance in who will becore i mmunol ogi cal |y conprom sed
inthe future. Wat we are doing with this policy, if we
bel i eve the nunbers that have been docunented, is causing 22
percent of our transfused patients to seroconvert. |If these
pati ents becomne i mmunoconprom sed either by di sease or
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iatrogenically in the future and have latent infection, this
i nfection which we have now transfused to them poses a
secondary and, in ny opinion, unnecessary risk.

The second thing that the recomrendati on does not
take into consideration is that there are 34 published
studi es docunenting fatal and non-fatal CW infections in
i mmunoconpetent individuals. GCertainly Merlin Sayers
presented data on the Pope and his bout with CW infection
and at that tine, although splenectom zed, he was not
consi dered an i mmunoconprom sed reci pient of a seropositive
unit.

(Slide)

It also ignores the fact that there are a nunber
of reports of neurol ogi cal conplications of COW. nmust
underscore that is not transfusion acquired OW. This is
CW acquired as a wld infection in the popul ati on but,
nonet hel ess, nultiple neurol ogical reports from many
authors, and | represent four, that show i munoconpet ent
patients at increased risk for either neningoencephalitis,
encephalitis or transverse nyelitis fromQW. So, | think
with that kind of body of evidence, closing the door on the
fact that OW is only a risk factor of the imrunoi nconpetent
isalittle bit too severe a statenent. It certainly is a
maj or risk factor in the i mmunoconpetent and a mnor risk
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factor in other popul ations.

(Slide)

Finally, and we are comng to the end of the
slides and | thank you for your patience, atherosclerosis
and QW is becomng a hotly debated issue. There are nore
than 70 articles in the last 20 years associati ng QW
infection and | atency with adverse outcones in
cardi ovascul ar procedures, in cardiac transplantation
procedures and in the atherogenic process itself. A 5-year
cohort study that you can see here, by Neto and his
col | eagues, concluded that OW has a consistency with a
causal role in atherosclerosis. Authors as prestigious as
De Bakey are represented here, making simlar statenents,
property of CW consistent with invol venent at several
| evel s of the atherogenic process. | think, at best, we do
not know the long-termrisks of COW infection in the
i mmunoconpet ent i ndi vi dual .

(Slide)

Two ot her risks deserve our consideration this
nmorning, and that is two other Herpes viruses, Herpes virus
type 8 and HTLV-1. Bl ackburn, for the first tine in Lancet ,
has docunented the occurrence of Herpes type 8 virus in 1/11
ot herwi se heal thy, nornal donors. Herpes virus type 8 has
no screening test at the current tine, is potentially
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transmssible in the blood supply and is the agent known to
be associated wi th Kaposi's sarcona.

Al though not direct proof in a follow ng article,
Lefrere has shown that in 19 bl ood recipients transfused
nore than 6000 units of |eukocyte reduced bl ood, reduced by
filtration techniques, not a seroconversion to the Herpes
virus type 8 occurred. |Is this belt and suspenders?
Perhaps, but it is one of the unknown dread threats. HILV-
I, alittle bit nore conplex. W do have a screening test
but Dr. Dorothy Zucker-Franklin, past president of the
Anerican Soci ety of Hematol ogy, has recently published that
in randomy screening 11/100 donors, these donors were found
to be negative for the antibody for HTLV-1 by positive by
PCR for the tax genone to the virus. The tax genone is the
transformng, transactivating viral gene that expresses
itself and exerts effect not only on HILV-1 but on a host of
other viruses, including the virus associated with AIDS. It
has been shown as far back as 1993 that both the pol and the
tax genone can be elimnated fromthese units by sinple
| eukocyte filtration.

(Slide)

In closing, | would Iike to pose the fol |l ow ng
guestions? @ ven a universal means of renoving | eukocytes
and reducing the QW viral latency rate in the donor
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popul ation, do we really need to triage the bl ood supply by
sone serol ogical technique in 1997? Since we cannot predi ct
who will be immunoconpromsed in the future, are we really
right in allow ng people to seroconvert due to the
transfusi on practi ce when there are safeguards that can be
put in place to mnimze that risk?

As a practicing physician and as a forner bl ood
bank director, one that really disturbs ne is that the
current state-of-the-art is on demand to screen units for
their serological status to COW. Those units that are found
to be COW negative are | abel ed and di stri but ed
appropriately. Those units found to be CW positive are not
| abel ed and are put back into the general supply. | am not
sure that finding a virus in the blood and not informng the
recipient is either ethical or constitutes a conplete
i nformed consent process, regardl ess of how snmall the risk.

| question whet her good manufacturing processes
shoul d demand a di scl osure of what is known about the unit
at the tinme that it is screened. |If it is positive, it
shoul d be | abel ed so. Wether or not precautions shoul d be
taken is an open question. M/ personal opinion, of course,
IS known.

(Slide)

Finally, there are new potentially pathogenic
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viruses, such as HHV type 8 and HILV-I tax genone, that have
been docunented to be present in our blood supply for which
we do not have adequate screening tests or a procedure to
exclude. Qven the fact, again, that there is a literature
that inplies protection, does inforned consent require that
t he physician and the recipient be given these alternatives?

In closing, | would point out that France, Austria
and Norway has cautions because of all of the potential
ri sks above and have coomtted to sone respect to a
uni versal | eukoreduction program The najor bl ood banks in
Austria and Norway have al ready coommtted by the end of
1997, beginning of 1998, to | eukoreduce their entire bl ood
supply. France currently | eukoreduces 40-50 percent of al
their bl ood and has expressed intent and desire to go to 100
percent. | ask the nenbers of the coomttee if the blood
recipients inthe United States are really | ess worthy and
shoul d not receive the sane type of consideration. Thank
you.

DR HOLLINGER  Thank you. |s there anyone el se
in the audi ence that wi shes to speak in this open public
hearing today? If not, | wonder, Dr. Lee, if you would
present the questions again to the commttee so that we can
open up our di scussion?

| mght just nention to the speakers, particularly
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Dr. Wnz, it would have been useful for the coomttee to
have had many of these publications provided to us before
you are here. It is pretty hard to digest things wthout
having the data to | ook at, although I think there are sone
very intriguing questions that you bring up. But in order
to allow one to provide sone sort of a guidance to the FDA
or others, having that data ahead of tine woul d have been
very usef ul

Presentation of Questions

Jong- Hoon Lee, M D

DR LEE Thank you. After that series of insight
fromthe presentations we received this norning, | woul d
like to sinply re-read the questions that we began this
di scussion wth.

(Slide)

Question nunber 1, is there sufficient evidence to
concl ude that |eukoreduction of red blood cells and
platelets to 5 X 10 ° | eukocytes per unit or bel ow reduces
the incidence of AW transm ssion by these conponents?

(Slide)

Question 1(b), is there sufficient evidence to
concl ude that |eukoreduction of red blood cells and
platelets to 5 X 10 ® | eukocytes per unit or belowis

equi valent to the use of seronegative conponents wth
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respect to the potential to transmt CW?

(Slide)

The final question, is there sufficient evidence
to conclude that all of the methods of | eukoreduction
di scussed are equivalent in their ability to reduce the
i nci dence of transfusion-transmtted CW infection provided
that the final |eukocyte content of each conponent is 5 X
10% | eukocytes per unit or fewer?

Comm ttee Di scussion and Reconmendati ons

DR HOLLINGER Thank you, Dr. Lee. So, we wll
open this up to the coomttee for discussion. Dr. Linden?

DR LINDEN Before we get into a discussion, |
have three questions for Dr. Dzik. One, in your
presentation you presented figures on | eukoreduction done at
the bedside and in the blood center. Wat about by hospital
bl ood banks doing in-laboratory filtration? Do you have
t hose figures?

DR DZIK Yes, actually in ny ow hospital we do
it inthe laboratory. So, | amfamliar with that process.
| left that out just to try and nake sonething conplicated a
l[ittle sinpler. M inpression fromour own experience is
that filtration done in the hospital blood bank is really
quite simlar to that done in the blood center in the sense
that the critical issues, this tenperature issue, again, is
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done in a cold setting, at least the way we do it in the
hospital. You take the blood out of the refrigerator and
run it through the filter and it goes through in short

order, about 10 mnutes or so. So, the blood doesn't have a
chance to warmup during the process of filtration.

(One kind of admnistrative challenge for filtering
blood in a hospital is that you are going to enter the unit
in order to do that, unless you use a sterile connecting
devi ce systemwhich is not cost effective for us to do. So,
we really filter it upon demand. So, if sonmeone says | need
a bag of red cells, we say, okay, you are going to have to
wait 15, 20 mnutes while we actually do the filtration. |If
it is done in a blood center environnent so that the
hospital then purchases it already |eukodepl eted, of course,
you can then just hand it out. W do it the way we do it
because we wind up only filtering those units that need to
be filtered and so we save a fewdollars doing it that way.

By the way, the performance, which is the el enent
of your question, when you do a QC on that process it
appears to be the sane as the QC results that you woul d get
in a blood center setting. So, we do not see that problem
of breakthrough filtration failures in a hospital-based
program | think that is because it is cold.

DR LINDEN Thank you. That |eads into ny next
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guestion which regards the efficacy of bedside filtration,
which | ampersonally a little nervous about because of the
potential of operator error and | ack of uniformty, as well
as the tenperature question that you brought up. | believe
you said for the RG100 filters that the reduction could
range down to 10 ® to 10’. Do you know what percent of the
tinme bedside filtration would be able to achieve this
proposed limt of 5 X 10 © per unit?

DR DZIK No, | don't. There have really been
precious few studies of the quality control of the
performance of bedside filtration. O course, as | said
before, you can't do it on a unit that actually goes into a
body because the bl ood has al ready been filtered and goes
into the recipient so you can't capture the blood cells in
order to count the nunber of |eukocytes that are there. So,
what you can best do is mmc bedside filtration in which
you kind of set up the transfusion set and run it through
and pretend it is going into the patient, but it is going
into a receiving bad, and then sanple that bag. In a couple
of studies that were done, as | showed you the data, there
were sone concerns about slow filtration of red cells.
don't think that issue conmes up in the setting of filtration
of platelets, by the way, because those filters are designed
for a roomtenperature product. So, there isn't a |ot of
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data on the quality control performance at bedsi de.

DR LINDEN | guess one concern would be if the
recomrendation is that, yes, you do it provided you neet the
5 X 106 How do we know that at the bedside that is being
net ?

DR DZIK That is a very good question. | think
that it would be up to users to perhaps show that data. One
approach could be to again try and mmc the bedside setting
t hough, again, whether or not in actual practice, in the
heat of battle of caring for patients, people would perform
as your mmc would inply. That is one reason why we are
not doing it at ny hospital that way.

DR LINDEN Thank you. M last question rel ates
to Dr. Heiniger's presentation where he said that the

European limt was 1 X 10 °.

DR DZIK @ood pick up, Jeanne. | think that was
atypo. It is 10 5 | think it was sinply a typographical
error.

DR LINDEN Because a 50-fold difference would be
huge.

DR DZIK Yes. No, the European standard is 10 6
and the American standard is 5 X 10 °©

DR LINDEN Thank you for clarifying that.

DR NESS: | have a question for the FDA. W are
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going to be asked, at least in part, to conpare

| eukodepl etion as a neans of achi eving CW-safe bl ood as
opposed to using screened blood. | would be interested to
know what the regulatory status of screening tests for CW-
negative blood is in view of the data we have heard t hat
inplied that different methods conme up with different
results, and have clear-cut failures as well.

DR WLSON | amLeonard Wlson, fromthe Ofice
of Blood. | wll try to answer that question. |n Decenber
of 1995, all QW tests which were currently being used for
testing donor blood were required to be rel abel ed
specifically for use in testing donor blood. So, those
products that were on the market prior to Decenber of '95
were not specifically cleared for use in blood screening.
They were bei ng used because they were available. Al the
test kits, five or so, were submtted and the rel ative
sensitivities were eval uated based on those 510(k)
subm ssions, and the range, sensitivity-w se, was 97.8
percent to about 99-plus percent. So, that was based on the
data that the manufacturers had submtted based on donor
popul ations. So, they were a little bit higher than what
was on one of the previous slides but | did note that the
data fromthose previous slides were from 1985 or so. Sone
of the data that were submtted | think were not absolutely
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current, but the data did reflect in thousands of donors in
each test studied that approxinate relative sensitivity
conpared to the other tests that are on the nmarket. Does

t hat answer your question?

DR NESS. Yes.

DR NELSON | amnot sure | understand 97-99
percent. |n conparison to what? Ws it a culture PCR? Was
there a reference test? Wat are you tal king about ?

DR WLSON The 510(k) clearance process is the
real basis of your question. The clearance of the products
i s based on substantial equival ency to other products that
are on the market. So, the cross-conparisons were based on
those donor studies. But that is the regulatory |evel at
which QW test kits are right now because they are not
requi red for blood donor screening; they are elective for
bl ood donor screening. |If they were required for bl ood
donor screening they would |ikely be elevated to a product
i cense application and nore of those types of studies woul d
be conduct ed.

DR NESS: But it is fair to say, for those of the
commttee who don't understand, that there really is no gold
standard to which they are conpared, and there is no known
conparison to true infectivity of a donor for any of the
screening nethods that we currently use for serol ogic
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di agnosi s.

DR WLSON Yes, | think that is fair to say,
al though I would add that there is no perfect standard for
any diagnostic test; it is nore like gold-plated --

(Laught er)

-- but there are not at the sane | evel of
performance as a product |icense application |licensed test,
or at least they are not reviewed to that |evel and the
performance data is based on cross-conparison to other
tests.

DR VERTER | have two things. | would like to
ask Dr. Dzik a question and then |I have a critique of the
paper, if that is okay.

Wien you were going through your slides, and I am
referring to the MIller study and | didn't get a chance to
ook at the Lancet article, but at the very end | thought I
saw sone nunbers which inplied that the study really had
sonething |ike 500 people randomzed into the trial, not
just the 30 and 30 in the LBWgroup.

DR DZIK Mller or Glbert?

DR VERTER Dd | get the two studies mxed up?

(Slide)

DR DZIK This is the MIler study. |Is that the
one you want ed?
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DR VERTER Maybe | amgetting too confused. The
mddl e one | understood. But then there was another slide
where | thought | saw 500.

(Slide)

DR VERTER Yes, that one, 600.

DR DZIK | amglad you asked. The G| bert
study, which Dr. Heiniger referred to also, is the study
which | thought really won't get done again. It really was
a big study and did, as you correctly note, involve
random zi ng al nost 600 babies to be studied. Many of the
babi es were al ready born COW seropositive because the nom
was seropositive. Renenber, nmany people are QW
seropositive. So, if a nmother is QW seropositive when she
gives birth the baby is also born seropositive because of
transfer of maternal antibody. Many people believe that in
a mature terminfant that nmaternal antibody is, in fact,
protective fromthat baby acquiring any further QW from any
ot her source because the baby has kind of passive imunity
from nom

Wien they then went and broke it down and | ooked
at the next level, which is the babies who are born of QW
seronegative nothers, nmany of those babi es happened to get
some OW-seronegative blood. So, they are not of interest
ei ther because even though the were negative they happened
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to get negative blood. So, there is no issue.

So, when you break it down to the negative babies
who got OW-positive blood we get to the heat of battle.
amstill on the second line. So, we have negative babies
born fromnegative nothers. So, they are at-risk children,
who are known to have received QW-positive blood. So, the
bl ood bank knew that they were giving out positive blood to
these at-risk children, and there were 59 who got non-
filtered bl ood and 42 who got filtered bl ood.

The outcones of those children are further broken
down. Basically, the children who were nornmal term nothing
happened to them A the disease was focused in the | ow
birth wei ght GOW-negati ve babi es who got CW-positive bl ood.
So, now there are 29 and 24. Then a third of the babies who
got unfiltered bl ood, who were tiny babies at risk, a third
of themgot infection and none in the filtered arm got
infected. So, you had to start with 600 to get 29 and 24
who were the real focused group

DR VERTER | guess | have to read the article,
but of the original 600 only 9 wound up with an infection?

DR DzZIK That is correct, attributed to
transfusion. Wll, of the original 294, we should say.
the 294 who received unfiltered bl ood, on the |eft-hand
side, only 9 of themgot sick. That is right. This is not
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Wi ping out babies left and right. You have to do big
studies to catch this in a baby.

DR VERTER Thanks. Can | go to the other
question? | think that what Dr. Sayers presented on the
Bowden study is kind of interesting in a couple of respects.
In one respect, it points out, at least to nme, the problem
of all the other studies that were addressed, other than the
two random zed ones that Dr. Dzik tal ked about. That is,
they were all so small that the fact that you get zero out
of sonething is nice but so what? You need hundreds of kids
to even see one or hundreds of adults. So, it is reassuring
but it shouldn't be that convincing. They were woefully
under power ed and poorly designed, but given the resources
avail abl e they probably contribute something. So, for ne it
conmes out to three studies, the two that Dr. Dzik presented
and the Bowden st udy.

| have sone serious problens with the Bowden
study, sonme of which were reported in the letter in Lancet
but I would like to go alittle bit further. First of all,
| think they violated sone principles of clinical trial
reporting. Nunber one, there were 521 patients actually
randomzed in that trial. They excluded 19. They give the
reasons why these were excluded but, indeed, it turns out
that they were di sproportionate, 6 in the regular group and
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13 in the filtered group. You know, you can see the reasons
in the paper. They may be justified; they may not. In ny
m nd, once random zed you are in and in intention-to-treat
you shoul d be reporting the results.

| don't agree with the idea that this study, in ny
own opi nion, convincingly states that filtered is equival ent
to seronegative, and there are a couple of issues on that.
Nunber one, fromthe way they wote the design section it is
unclear to ne that the study was actual |y designed to test
equi val ence rat her than perhaps "efficacy."

| did a fewcalculations late |ast night and,
dependi ng on the assunptions you want to nmake, an
equi val ence trial is probably not doable. It would require
sonewher e between 1500 and 5000 patients at the | evels that
they are talking about. So, it nmay be the best we can do
given the resources that are avail able, or naybe we coul d
change sone design assunptions to do one. In any case, it
was unclear to ne what exactly this was designed for.

The fact that they did the actuarial rather than
Fi sher's Exact Test, which Landau note indicates has a p
value of 0.1 for the O versus 6 I think is intriguing and
possi bly speaks to the fact of censoring. |If you read the
article, you will notice that only 50 percent of the
patients were available for evaluation at 100 days. That
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nmeans that over the course of the 100 days we have | ost hal f
of those patients for a variety of reasons. So, the actual

i nci dence of QW di sease at 100 days is only an estinate
based on the statistical technique. | would argue that 50
percent censoring is quite large. So, that is another issue
that | had a probl emabout. That probably suns it up.

DR HOLLINGER Merlin, while you are comng up
there is sonething else | will ask also on the sane issue.
They received 6 units of blood or nore. That was in non-
study transfusions. |t doesn't say how nmany received |ess
than 6. (Qbviously, that neans that a nunber of patients
received 1, 2, 3, 4 or 5 which could have resulted in a
di sease. There are no comments about it at all in the
study. Could you respond to these questions?

DR SAYERS. Sure. | said by way of a preface
before presenting that study that this was an investigation
whi ch, albeit done with diligence on the part of the
investigators, was a study which was subj ected subsequently
to withering scrutiny and to a significant degree of
criticism Dr. Verter has brought out reasons why that
study and the statistical interpretation and the protocol,

i ndeed, do deserve criticism

All | can stand back and say though is that in an

attenpt to conpare filtration with serol ogi cal screening of
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donors that is the largest study, flawed as it is, that we
have. Certainly, there are other opportunities for
interpretation of those results. Larry Pitts, in aletter
to Blood, brought up a nunber of his criticisns for the
interpretation of that study. | amnot saying this as a
defense at all, but it is the |largest study |ooking at
filtration and screening.

| believe with regard to your question, | do not
have an answer to that at ny fingertips and, obviously, it
is not going to be relevant to this discussion because |
woul dn't be able to get it intinme but I can certainly go
back and find out what the answer was.

DR HOLLINGER  Thank you. Yes, Rev. Little?

REV. LITTLE | would just like to comment on the
first question. | have two comments. The first, | would
like to ask the FDA for sonme help. Wat constitutes
sufficient evidence according to your definition?

The other thing is, the way the question is
phrased, | can only respond to evidence that has been
presented to us so | don't know what exists beyond the
material that | have been given and the material that has
been presented, and | have no idea how nmuch nore evi dence
there is or how w de the pool is. Mybe sonmeone can help ne
out.
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DR LEE The material that was circul ated prior
to the nmeeting and the speakers that were invited was based
on an attenpt to cover the waterfront of what is known about
CW reduction by bl ood transfusion and | eukoreduction. So,
| believe that all the nmajor pieces of information that we
shoul d consi der have been presented at this neeting.

DR LINDEN | have a question for you al so about
the questions. They all refer to 5 X 10 ° | eukocytes per
unit, which is fine for apheresis platelets and for red
cells but for platelet concentrates, according to the AABB
proposal, it is per pool. Can we interpret the question
| oosely to nean unit or pool, or do you really nean unit?

DR LEE Yes, please interpret it |loosely. The
menor andum actual ly nmentions 8.3 X 10 ° per particular unit,
which is then going to be pooled in a 6-pool unit.

DR HOLLINGER Just on that sane issue, and
per haps sonebody el se also could reply, | get the
inpression, just looking at all the data that is out there
and the different techni ques when you start fromthe early
generations to the present, there is a fairly w de anmount of
safety there and as you get down to the 10 7 even, down in
that range, there were still very fewinfections. Aml
correct in that sort of assunption that this | evel was
chosen because it was approachable? That is one question.
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The other question is whether there is a
difference in filtration based on the age of the product,
bl ood say in the first 7 days versus sonething that is ol d.

DR DZIK You are correct, it is our readi ng of
the literature, both Dr. Sayers and nyself, that there is a
fairly strong level of confort there that, in fact, a |ot of
the earlier technol ogy, whether it be sinple centrifugation
or frozen deglycerolization or sone of the early nodel s of
third generation filters, even a study done that used that
second generation mcroaggregate filter, all had actually
favorable results in these trials, small as the trials were.
So, there are zeros followed by a denomnator that is not
huge.

So, yes, the nunber of 5 X 10 °© which is used as at
standard in the United States was not sel ected on the basis
of OW at all. That 5 X 10 ° was based on prelimnary early
studi es using the technology to prevent HLA sensitization
So, it becane the standard for | eukocyte reduction where the
goal of the technique was to prevent HLA stinulation of the
recipient. That goal was then | ater adopted as the same
goal to be used for the prevention of OW. So, rather than
set different goals for different indications, which woul d
get alittle bit confusing for everyone, the 5 X 10 ® nunber
was not sel ected based on an attenpt to find what was safe
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for OW. In fact, it seens like OW is easier to prevent
than HLA al |l oi muni zation. The 5 X 10 ° nunber was pi cked
for all ol muni zati on.

Regarding the timng of filtration and the age of
the blood, it is also a very difficult issue to study and
have good facts about because the ability to count the
resi dual |eukocytes in filtered bl ood, which has been stored
for along tine and is old, is a strong technical challenge
because the cells begin to degenerate during storage and it
is sinply hard to visualize or enunerate by any technol ogy
in stored blood. So, the best studies that have | ooked at
kind of counting of residual |eukocytes have focused on
fresh bl ood because you can nost correctly count the cells
in that setting. Leukocytes deteriorate dranatically in a
refrigerated environnent so the feeling is that when you
work with stored and ol der bl ood you are probably going to
do at least as well as you do with fresh bl ood, but there
isn't really hard data on taking a one-nonth old unit of red
cells out of the refrigerator and trying to get really good
nunbers on the | eukocyte counts on those units. So, nost of
the nunbers that | gave to you were based on kind of a worst
case scenario working with fresh bl ood.

DR HOLLINGER In that same regard, when they
| ooked at very low birth weight neonates there was nuch

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666

108




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

109

interest in using fresh blood. As new anticoagul ants and

ot her things came along, this seens not so inportant. It
used to be, particularly with hepatitis, that blood that was
nore than seven days old was less likely to transmt
hepatitis, you were less likely to see it than with fresh
blood. Is that sort of still the feeling, that as bl ood
ages there is nuch | ess probability, whether filtered or
not, of transmtting QW?

DR DZIK | think that is a very good point. W
nove fromdata to kind of nore conjecture and feeling with
this. It was felt that a product that was very likely to
transmt OW to an at-risk recipient was, for exanple,
granul ocyte transfusion, which is always given fresh. You
cannot store granul ocytes. So, the freshness becane
attached to the granul ocyte topic. O course, in the
granul ocyte transfusion you are giving a product that is
hugely rich in | eukocytes which harbor the GW. So, we may
be m xi ng concepts there that we don't know about.

| do know that |eukocytes deteriorate during
storage, and to the extent that they deteriorate in a
refrigerated environnent, you do begin to get as nmuch as 40,
50 percent decline in the | eukocyte content and you are
starting to get the levels that are simlar to those of
those early centrifugati on and washi ng techni ques. So,
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there may be an inpact of storage, although I don't think we
shoul d focus on that because there really isn't good
i nformation.

The point is quite relevant about babies though.
Nowadays babi es are not restricted to receiving fresh bl ood
in nost major hospitals. Wat that neans is that you can
take a donor unit and use that sane unit for that baby for a
month of the course of the baby's care, and the inpact of
that is that the baby now gets exposed to fewer different
donors. In the old fresh days, you know, you would give him
your unit, and then your unit would no | onger be fresh so we
woul d have to give himhis unit, and then we woul d give the
baby that person's unit. So, the baby woul d get three donor
exposures. Now babies are getting fewer donor exposures
because we can use that single unit and reserve it for the
baby and take off aliquots over the course of a nonth. That
may contribute to the decline that we are seeing even in
unscreened settings in the neonatal setting, just fewer
donor exposures.

DR HOLLINGER | thought that once you opened a
donor unit it had to be used within a certain period of
tine. Howis that done?

DR DZIK Two ways. There are packs you can nake
that have multiple connected bags, bags with lots of little
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bags hanging off of it and they just kind of run themin and
they are sterilely separated; or you can use a sterile
connecting device, a little device that does a tubing wel d.
So, that is good for babies, actually.

DR VERTER | need soneone to help ne with the
question. | amactually going to pay you a conplinment al so.
If the Mller and Glbert articles, which | haven't been
able to get a hold of, are as well witten and have all the
data to allow ne to critique themthe way | critiqued your
study, Dr. Bowden's study and yours, then | amfaced with
the followng dilemma: The three trials which are the best
data we have appear to show that the |eukoreduction
t echni ques nay be effective in LBWbabi es but may not be
beneficial in people undergoi ng bone nmarrow transpl ant.

DR HOLLINGER  You nean versus seronegative
bl ood?

DR VERTER Right.

DR KHABBAZ: That is a good question. | think in
commenting on the limtation of the serologic test you
menti oned sone anti body negative who are responsive. Wat
do we know of virema and PCR studies in assessing the role
of virema?

DR DZIK Yes, in doing a reviewfor this | cane
across those studies and just felt conpelled to nmake you
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aware of them But | amglad you asked the question because
it gives me a chance to enphasize the fact that these
findings that who people test as seronegative but PCR
positive -- these are really new studies, new data, snall
nunbers and we real ly know not hing about the infectivity of
those units. So, | don't think you should attach any

i npression that someone who tests as seronegative and PCR
positive -- that that has been studi ed evidence of a cause
of transmssion. It is one potential cause but it is really
too new to anyt hi ng about that.

DR KHABBAZ: PCR positivity in cells or cel
free?

DR DZIK Yes, | amsorry. The PCR positivity in
cells -- that is an inportant question, yes -- if you just
take sonme plasma and PCRit, you are not going to get
sonet hing but what they took was cells. 1In fact, this study
was used to find which cells anong heal thy donors are |likely
to have PCR positive material and found, for exanple, that
it was really the nonocytes and sone of the | ynphocytes that

nore likely had PCR positive material. |If in situ is | ooked

at, you would have to see it in the nucleus, which is where
you woul d kind of expect to see it. Wen you | ook at sick
patients, ill patients, you find actually PCR positive
material in the cytoplasmof polys, and it is felt that
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pol ynor phonucl ear cells have kind of swallowed up the virus,
the virus has been engulfed by the poly not the stuff that
is latently infected in the nucl eus.

DR NELSON Are there no studies conparing PCR
and cul ture?

DR DZIK Not that | amaware of, no. A
technical difference to be aware of in the studies -- it
could be that very low birth weight infants are, indeed,
different frommarrow transplant patients. |ndeed, narrow
transpl antation patients are anong the severest chall enge
because they are really assaulted by total body irradiation
and heavy chem cals and get a chineric i mune system and
they are really sick custoners. But it is also inportant to
recognize that in the Glbert study the filtrati on was done
in the |aboratory and in the Bowden study it was done at the
bedside. It nay not have been the recipients; it may have
been the process by which the bl ood was done.

DR HOLLINGER  There have been sone studies
looking at in plasma with PCR and it has not generally been
successful in plasna.

DR DZIK  Yes.

DR NELSON M question was relating to what
proportion of PCR positives in cells were culture positive.

DR DZIK | amsorry.
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DR HOLLINGER How nuch are these filters, by the
way ?

DR DZIK | can tell you, and nmaybe Dr. Dodd has
a foll ow up.

DR DOOD | just wanted to comrent, Kenrad, that
| think many careers have been | ost over the years in trying
to isolate OW from donor sanples, and only just now are we
beginning to see PCR data. | just reviewed a coupl e of
papers, and | woul d say they were random papers rather than
a systematic eval uation, but they are suggesting that of
seropositive donor sanples |ess than one to perhaps a few
percent mght be PCR positive. If you |look carefully, the
inplications of the data are that in seropositive donors,
when thi s happens you probably have one genone copy per
several thousand cells. So, you are very far down. We
don't know how this relates to, as Sunny said, infectivity
but it has been a fraught area in dealing w th donors.

DR DZIK Dr. Hollinger asked about the price of
the filters and | really don't have data on nati ona
pricing; there are people here in the roomwho do. The
acquisition cost of a filter for a hospital is higher than
the acquisition price for doing a OW test. So, the filters
are a nore expensive technol ogy than serotesting. However,
| think the real question with regard to economcs is to
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remenber that nearly all the patients for whom COW is an

i ssue are patients who are going to have to get |eukocyte-
depl eted bl ood anyway for other clinical reasons, |ike the
HLA al | oi mmuni zation. So, what we are really discussing is
the cost of the filtration experience and whether or not to
add on to that the pricing required for serologic testing.
So, that is probably the best way to think about the
econom ¢ questi on.

DR HOLLINGER  Thank you. Yes, Beatrice?

M5. PIERCE: | have a question for Dr. Sayers. In
terns of the latent QW with the filtered, do you have any
addi tional information about that? 1s there anything el se
avail able? It may have just been clarified but | just
wanted to clarify whether those were bedside | eukoreduced or
if those were |eukoreduced in the |ab or bl ood bank.

DR SAYERS. They were bedsi de | eukoreduced and,
you know, | mssed the first part of your question. | am
sorry.

M5. PIERCE: The latent GW in the filtered,
patients who received filtered bl ood, seened to be a little
higher. | know there are not a lot of nunbers here. |
wondered if there was any additional information avail able.

DR SAYERS. No, there isn't.

DR DZIK Alittle bit of an afterthought to
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foll ow up on your question about the PCRissue. Thereis a
paper | didn't present, which may or may not be rel evant;
again, it is small, looking at the PCR signal in a QW
positive unit and then the effect of filtration on that.
Filtering PCR positive blood resulted in the bl ood then
becom ng PCR negative. On that PCR is ethidi umbromde gel
If you have done PCRin gels, there are limtations in that.
So, it was not done Southern blotted and probed, which woul d
give you a little nore sensitivity. | don't know whet her
they didn't do that because they can't do blotting or
because they didn't want to do blotting. But | do know t hat
a clearly positive gel signal was rendered negative by using
a third generation filter. So, | share that with you. |
don't know what that neans.

DR HOLLINGER Dr. Sayers brought up a couple of
questions that the FDA may be interested in our talking
about if soneone has sonme comments. That is, not just about
| eukoreduction but, if the questions are so answered, about
t he adequacy and sufficiency of the filtration procedures,
whet her sone comment shoul d be nade about that. Anyone have
any comments about that in terns of the product itself? No
conmment ?

Wiy don't we then go ahead and put the questions
up? Yes, Bill?
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DR MARTONE: Just a comment, and it nay be a
m sperception but | get the general feeling that the studies
in the neonates | ook better than the studies in the
i mmunoconprom sed patients. |If that is true, I amwondering
if that mght not be due to volune and, by extrapol ation
nunber of white cells that the two groups receive during the
course of a treatnment. |If that is true, | wonder if further
reductions in the nunber of white cells mght be even nore
ef fi caci ous.

DR NESS. | think the other fact though gets back
to the question you were tal king about, the conditions of
filtration. 1In neonates, by definition since these are
whol e units of blood and these are very snall recipients,
they have to be filtered at the blood center or in a bl ood
bank and then, as Dr. Dzik described, aliquots are then
given. So, the filtration is done in a relatively
controll ed process. In sone of the transplant studies sone
of the data conmes with pre-storage filtration in the bl ood
center. The Bowden study came with bedside filtration.
Wiile it is probably true in a relatively stable patient at
the bedside that a well-trained nurse can filter and achi eve
t hat, anybody who has gone to see the bedside of a bone
marrow transpl ant patient or a liver transplant patient in
whi ch these units are being given at the bedside, knows that
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many of these transfusions have to be del ayed by the
infusion of antibiotics. The blood bag hangs there while
the anphotericin is running in or the growh factors are
being given, etc. So, it is arelatively chaotic experience
and | amsure that the clinical experience would indicate at
Hut chi nson that that would occur. So, the filtration
conditions | think can be very different.

DR HOLLINGER  Thank you. Dr. Glcher, | saw you
noddi ng your head. Do you have exception to that?

DR AQLOHER Wth all due respect to ny friend,
when t he Bowden study cane out there was a | ot of concern
and criticismexactly on what Dr. Ness said, in fact, in the
original presentation. The abstract was witten in the
reverse. That is, it was witten that the filtration did
not produce good results but, in fact, when they presented
the paper they showed that it did -- the sane data that Dr.
Sayers showed.

But the concern and critici smwhich has hung for
years now is that that study was a bedside filtration study
and, very clearly, the panel here has not focused on the
i nportance of bedside, which is totally uncontrolled, versus
the filtration either in the bl ood bank or at the bl ood
center, the data which Dr. Dzik showed that clearly shows
that process control is a critical part of the | eukocyte
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reduction. W don't really know in the Bowden study how
many white cells went into the patient. There was no QC on
any of the units, whereas, at least there is QCin the bl ood
center or in the hospital blood bank and, of course, there
is tenperature control and so forth. | think that is a very
critical issue here.

DR HOLLINGER So, what is the issue? Wiat is
the resistance to having it done one place or the other?
Wiy is there an issue here?

DR AQLCHER No, the issue is process control.

DR HOLLINGER | understand the issue. Doing it
in the blood bank there is better control, | agree.

DR G LGER Blood bank versus bedsi de.

DR HOLLINGER R ght. But what is the reason why
it shouldn't be done in the bl ood bank? | nean, | would
agree if it is better controlled that is probably where it
ought to be done.

DR G LGHER It should be.

DR HOLLINGER But why is there then this issue
of why it should be done at the bedsi de?

DR A LCHER The reason why it shouldn't be done
at the bedside is that there is no process control. There
is noquality control. You have no quality assurance in the
process. You really filtering with nany variables. You
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really do not know then how many white cells ultimately go
into the patient.

DR HOLINGER It is nore subtle than that naybe
| understand that there is a big difference between the two
but why woul d then anyone want to do it at the bedsi de?

That is the issue. | nean, is there a probl em because the
bl ood banks can't handle it and, therefore, it is easier to
send it to the bedside, or is it that the nursing staff
feels that they can do this quicker, or is it noney? Wat
is the issue?

DR GQLCHER | think ultimately it cones down to
exactly the last point that you said, which is noney. There
are filter manufacturers who are pushing to do bedsi de
filtrati on because the bl ood center or the bl ood bank
chooses to uses a different filter.

DR HOLLINGER There are different filters?

DR GQLCHER There are multiple filters on the
mar ket and we have, in our own | aboratories at the Bl ood
Institute, assessed these and the truth is whether you use a
Pall, a Hemasure or an Asahi filter we can achieve
essentially the sane degree of |eukocyte reduction in the
| aboratory under controlled conditions, that is, process
control in place, regardless of which filter is used. o,
if a blood center chooses to use one filter, the
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manuf acturers of the other filters will, in fact, go into
the hospitals and pronote bedside filtration.

This practice is going on throughout the country.
It clearly is happening in our area. | wll not remark on
which filter we use but the other manufacturer has gone into
the hospitals and is selling the filter at a very low price
and advising the hospitals to use bedside filtration. Qur
point is there is no process control. | do not believe that
this commttee realizes the inportance or understands that.
There are clearly nenbers on the conmttee, Dr. Ness,
certainly Dr. Dzik, and Dr. Sayers, who can | think discuss
exactly the points that | ammaking, but | think thisis a
critical issue.

DR HOLLINGER  Thank you, Dr. Glcher. Jay wants
to comment.

DR EPSTEIN The issue that you raise, which is
of course legitimate, exists at two |evels of potential
control. One is regulatory and the other is practice of
nmedi ci ne.

Now, with respect to the regulatory control, you
currently have filters that are being approved nore or |ess
generically as devices that do not have restrictive |abeling
and that have not been approved for specific efficacy
clains, particularly for QW prevention. Qur thrust here is
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whet her we can nove towards specific |abeling for efficacy
for QW prevention.

VW could also at the sanme tinme nove towards
restricted device | abeling which would say, you know, to be
used in a quality control environment, and the |anguage in
the insert could explain that we don't think that is the
bedsi de.

But | think that the practice of nedicine issue
al so needs to be addressed, but that is through ot her
venues.

DR HOLLINGER  Thank you. Yes, Dr. Nel son?

DR NELSON Vell, ny interpretation is really
that the standard of care nowis to screen blood, and that
is what bl ood banks do. So, what is really happening is
that screened blood is now being filtered by sone
oncol ogi sts, sone transpl ant surgeons, sone neonatal, etc.,
and we haven't really discussed that except that one of the
presenters nentioned that probably the use of both
techniques is probably nore efficacious, in other words,
screening and filtering in an extrenely high risk situation.
There is no data on that. There will probably never be.

But it nakes sense that the two mght be additive at |east.

DR HOLINGER Dr. Sayers?

DR SAYERS. Dr. Hollinger, thanks. Just in
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response to the comments about the Bowden abstract from ex-
friend, Dr. Glcher --

(Laughter)

-- if there was general detraction, confession and
revision, then certainly we woul d have revisited that
abstract. Dr. dlcher was 100 percent right, that abstract
whi ch was produced under the heat of a deadline was put out
before the final statistical review had been carried out,
and the abstract did lean in favor of seronegative bl ood
rather than filtered blood. Certainly that was not the
final message that the authors felt was a correct
interpretation after nore thorough statistical review, as it
was iterated in the paper.

That aside, | don't want to sound discouraging or
defeati st by sone courage has to be taken when it cones to
maki ng recomrendations in the know edge that it is not going
to be possible to conduct the clinical trials that are
reasonabl y suggested by the evidence that is at hand. |
mean, we have been trying to understand, | believe
legitimately, the scientific method and the clinical tria
process. But when it cones to understandi ng how to reduce
the likelihood of |ow incidence side effects, and here the
Bowden study is synptomatic of that problemwhen it cones to
under st andi ng how best to do those studies and to be able to
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do suspect sone clinical recommendations will have to be
made without, as | say, being able to performthe clinica
trials that legitimately are provoked or are suggested by
the questions that are raised.

DR HOLLINGER  Thank you. Yes, Dr. Linden?

DR LINDEN Dr. Sayers, before you sit down, in
terns of the bedside filtration in the Bowden study, was
that done in a very small hospital unit with a very snall
nunber of people who may potentially have been nore trained
and had better uniformty than you woul d generally find in
hospital s using bedside filtration?

DR DZIK | think Dr. Ness hit the nail on the
head. This was a multicenter study. It was done at a
nunber of different |ocations. ne only has to sanple the
hurly-burly of the average marrow transplant unit to
recogni ze that, as Dr. G lcher said, process control is an
illusory goal in those units.

DR HOLINGER If there is no further discussion,
we have the first question up there. | wll read the
question and then we will vote on it.

I's there sufficient evidence to concl ude that
| eukoreduction of red blood cells and platelets to 5 X 10
| eukocytes per unit or bel ow reduces the incidence of QW
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DR VERTER | need a clarification there -- as
conpared to what?

DR HOLLINGER As conpared to unscreened bl ood.
VERTER But that is the next question.
NELSON  As conpared to unfiltered bl ood.
HOLLINGER Unfiltered, | nmean. Unfiltered.

NELSON  Unscreened, unfiltered.

3 3 % 3 3

HOLLI NGER  Ckay. The first two questions are
simlar. Al those in favor of this, raise your hand.

(Show of hands)

Al those opposed?

(Cne opposed)

Abst ai ned?

(Show of hands)

Paul ?

DR NESS. | would vote yes.

DR HOLLINGER And Violet?

REV. LITTLE | wll abstain.

DR HOLLINGER  Any comments about the opposition?

DR NELSON | voted no because it says is there
sufficient evidence and | didn't see the evi dence conpared
t o not hi ng.

DR HOLLINGER Al right.
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DR NELSON Al though I suspect it is true.

DR SVALLWOCD:  The results of the votes for
question nunber 1(a) are 8 yes votes, 1 no vote, 2
abstentions. The industry representative agrees with the
yes vote; the consuner representative abstai ned.

DR HOLLINGER | presune the abstention was
because of |ack of evidence?

DR MARTONE: | just didn't think we were hol di ng
this question to the sanme standard to which we mght hold a
dr ug.

DR HOLLINGER Al right. My we have the second
question, please? The second questionis, is there
sufficient evidence to conclude that |eukoreduction of red
bl ood cells and platelets to 5 X 10 °© | eukocytes per unit or
bel ow is equivalent to the use of seronegative conponents
with respect to the potential to transmt CW?

Al of those that agree, that are in favor of this
question, raise your hand.

(One response)

Al those opposed?

(Show of hands)

Abst ai ni ng?

(Show of hands)

Paul ?
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DR NESS: | would agree with the yes vote.

DR HOLLINGER And Rev. Little?

REV. LITTLE | would say no.

DR SMALLWOOD: Results of voting to question
1(b), 1 yes vote, 7 no votes, 3 abstentions. The industry
representative agrees with the yes vote; the consuner
representative agrees with the no vote.

DR HOLLINGER  Yes, Joel?

DR VERTER No one actually responded to the
question | asked earlier. | did vote no, but I am concerned
that there may be evidence in some subpopul ati ons where it
is effective.

DR HOLLINGER Al right. The next question is,
is there sufficient evidence to conclude that all of the
nmet hods of | eukoreduction di scussed are equivalent in their
ability to reduce the incidence of transfusion-transmtted
CW infection provided that the final |eukocyte count of
each conponent is 5 X 10 °© | eukocytes per unit or fewer?

Al those in favor of that question, raise your
hand.

(No response)

Al those opposed?

(Show of hands)

Abst ai ni ng?
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(Show of hands)

Dr. Ness?

DR NESS. | would vote no.

DR HOLLINGER Rev. Little?

REV. LITTLE No.

DR SMALLWOOD: Results of voting for question

there were no yes votes, 9 no votes, 2

abstentions. The industry representative agreed with the no

vote; the consuner representative agreed with the no vote.

DR HOLLINGER  This concl udes the norning

session. This afternoon we will start at 1:30 and the

session wil

you.

| be on cryoprecipitate-depleted plasma. Thank

[ Wier eupon, at 12 o' clock p. m, the proceedi ngs

were recessed, to be resuned at 1:30 p. m]
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AFTERNOON SESSI ON

DR HOLINGER W will begin the session this
afternoon on cryopreci pitate-depleted plasma. Before we
start, | think one or two of the coomttee nenbers wanted to
nmake a comrent about their vote this norning. So, | am
going to allow for the record. Jeanne?

DR LINDEN | would just like to clarify because
| don't think ny vote really reflects ny opinion. n
question 1(b), ny opinion is that |eukofiltration performed
in the blood bank or bl ood center woul d be an accept abl e
alternative to OW testing. | wasn't really happy with the
way the question was worded. Had it been worded differently
| woul d have said yes.

DR HOLLINGER  Thank you. Yes, Jerry?

DR HOMBERG | didn't have an opportunity to
really express nyself earlier, and | do appreciate what Dr.
Al cher nmentioned earlier about the variability with the
tenperature and where the filtration is taking place.

Again, the evolution of this is that all of us have used
some formof filtration in the past where it was easier to
di spense a filter fromthe bl ood bank versus rel abeling a
product. | think we have noved past that point where it
woul d be better to do it in the donor center or the
transfusion service, to have a |lot nore control over it.
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But it goes back to the issue of if that is done
in the |aboratory, then you have to have the quality
controls there to say that this qualifies the product. This
was, even in ny personal experience, alimtation, that is,
| would then have to rel abel the product and it was easier
and nore convenient at the time, and we are tal ki ng about
Si X, seven years ago, to go ahead and just issue the filter.
But we have noved past that, and that is primarily the
reason | voted the way |I did on those issues also.

Again, | do appreciate what Joel nentioned about
the study, pointing out sone of the weaknesses with the
Seattle study. Again, that also reflected the way | voted
on that.

DR HOLLINGER  Thank you very nuch. In that
case, | think we will begin then the session this afternoon.

Dr. Leeis goingto initiate this with some background

i nformati on.
Cryopreci pitate-Depl eted Pl asma
CDP: A New Pl asma Conponent ?
Jong- Hoon Lee, MC.
(Slide)

DR LEE  Thank you and wel cone back to the | ast
topic of this neeting.

(Sli de)
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Recently pl asnma has been recogni zed as a critical
el enment in successfully treating patients with thronbotic
t hr onbocyt openi ¢ purpura, or TIP, a rare systemc di sease of
unknown etiology in which platelet aggregates form
t hroughout the mcrocirculation. The rapid institution of
pl asma exchange using fresh-frozen plasma, or FFP, as a
repl acenent fluid has resulted in high rates of rem ssion
for a disease which is typically fatal if untreated.

(Slide)

The plasma fraction renmaining after the renoval of
the cryoprecipitate fraction has been receiving increasing
attention in the treatnment of TTP. Based on theoretica
consi derations, the use of cryoprecipitate-reduced fraction,
also referred to inthe literature as cryoprecipitate-
depl eted pl asma, cryopoor plasnma and cryosupernate, nay
of fer an advant age over using FFP.

G the nearly 800 reports in the literature about
TTP in general over the last ten years, however, only a few
directly support such theoretical considerations in a
clinical conparison of cryoprecipitate-reduced plasna and
fresh-frozen plasna. A though the relative effectiveness of
cryopreci pitate-reduced plasma and fresh-frozen plasma in
treating TTP has been receiving increasing attention, there
has been little interest, if any, in exploring in controlled
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clinical trials the role of plasma in treating TTP under
whi ch both FFP and cryopreci pitate-renoved pl asma bel ong.

(Slide)

The Code of Federal Regul ations defines plasnma as
the fluid portion of one unit of human bl ood i ntended for
i ntravenous use which, in a closed system has been
collected, stabilized against clotting, and separated from
the red blood cells. Towards establishing product standards
the regul ations state that plasnma shall be separated from
the red blood cells within the expiration date of the whole
bl ood unit fromwhich it originates, and shall be stored at
-18 C or col der

(Slide)

Additionally, the CFR states that it is possible
to separate cryoprecipitate AHF from plasma and that the
remai ning plasma may be | abeled as Plasma, with a capital
"P.

(Side)

Thus, the current regulations do allow the use of
cryopreci pitate-reduced plasma. However, the term
cryopreci pitate-reduced pl asma has not been recogni zed by
the FDA thus far as a distinct product nane.

The agency approval of a new drug or an existing
drug for a newclinical indication typically requires the
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subm ssion of adequate data which denonstrate the product's
safety and efficacy, as well as the appropriate |abeling and
product information. In the current situation, the agency
has been asked to approve a new entity, called

cryopreci pitate-reduced plasma, for the indication of
treating TTP based not on a manufacturer's subm ssion of
data and | abeling but on the general experience with the
product over the | ast decade.

The agency seeks public advisory opini ons about
t he adequacy of the recent general experience to serve as a
substitute for rigorous data, collected directly in support
of a product license application. In attenpting to nake
this determnation, it is requested that the follow ng
specific questions be kept in mnd as we review the recent
experience with TTP and cryoprecipitate-reduced plasma. As
bef ore, these questions will be posed to the coomttee for
consideration follow ng all discussions.

(Side)

Question nunber one, is there sufficient evidence
to conclude that the use of CDP offers a clinical advantage
over the use of FFP in treating thronbotic thronbocytopenic
pur pur a?

(Slide)

Question two, based on current know edge and
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experience, should the FDA recogni ze CDP as a new pl asna
conponent, subject to licensure for interstate distribution,
with the indication for treating TTP? In other words, is
the evidence avail able sufficient for the FDA to begin the
devel opnent of licensing criteria for TTP?

Thank you very much, and | believe that Dr. Mbake
wll nowfollowthis with a discussion about TTP.

Clinical Indications for CDOP and a Conpari son of FFP
Joel L. Mbake, M D.

DR MOAKE: Thank you, Dr. Lee. Thank you for
inviting me. M intention in the next few mnutes woul d be
to speak briefly about cryoprecipitate and cryoprecipitate-
depl eted pl asma contents, and then nake a few comments about
t hronboti ¢ t hronbocytopenic purpura and its different types,
and revi ew what nodest information is avail abl e regarding
the use of cryoprecipitate-depleted plasma in different
situations that are TTP-rel at ed.

| have no stake in the question; | amjust a
provider of information. | amnot a blood banker. | ama
clinical henatol ogi st and henostasis | aboratory person, wth
an interest in TTP.

(Slide)

This slide just reviews what is known to be

present in cryoprecipitate, a considerable anount of Factor
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VI which, as nost everyone in the roomknows, ordinarily
is conpl exed to von Wl |l ebrand factor polynmers or multiners;
a consi derabl e anount of Factor VIIl, as well as sone of the
fibrinogen, sonme of the Factor X II. These nolecules are
precipitated whenever plasma is frozen and then slowy
thawed. There is fibronectin; sone i munogl obulins,
particularly 1gM the |argest of the i munogl obulins; sone
pl atel et fragnents, detectable in cryoprecipitate.

The conponent that perhaps is nost relevant to our
di scussion here is that in cryoprecipitate the |argest
pl asma von Wl |l ebrand factor nultineric forns are present.
In fact, nost of the large plasma von WI | ebrand factor
multimers are precipitated by this cryoprecipitation
t echni que.

(Slide)

The yields are quite variable and not rigorously
standardi zed. This neans then that if one | ooks at
cryopreci pitate-depleted plasnma there are, as foll ows,
reduced quantities of Factor Vi1, fibrinogen, Factor X II
fibronectin, IgM alittle bit less 1gG Mst of the |arge
pl asma von Wl lebrand factor multineric forns are absent.

In addition, there is present in cryoprecipitate-
depleted plasma, as there is present in plasma, a conponent
t hat appears, on evidence recently published, to be a
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pr ot ease capabl e of breaki ng down the |argest von WI I ebrand
factor multimeric forns. But for our discussion, | think
the nost inportant concept on this slide is that the |argest
pl asma von Wl lebrand factor nmultineric forns are absent in
cryopreci pitate-depl eted pl asma.

(Slide)

This is an exanpl e of cryoprecipitate-depleted
plasma. On the left are cryosupernatant as conpared wth
nornmal pool ed plasma, on the right. By the way, this
t echni que was devel oped by Mark Winstein, who is in the
room and it has been nurtured by various people since. |If
normal plasnma is not reduced but is mxed with sodi um
dodecyl sul fate and urea and then is el ectrophoresed into
vVery porous agarose, one percent agarose, fixed there and
then reported by radiol abel ed anti bodies to von WI I ebrand
factor, what you see is on the right side there.

Onh the left is cryosupernate. You can see that
alnmost all of the largest, that is, the multineric forns at
the top of the gel are m ssing.

(Slide)

So, cryoprecipitate-depleted plasma contains
reduced quantities of several coagul ation factors and
proteins -- contains reduced quantities, let's say, in some
preparations but no von Wllebrand factor multineric forns.
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| would like to speak just for a few nonents about
thronbotic thronbocytopenic purpura. Until -- well, it is
so ol d now but when | was in nedical school there was one
kind of thronbocytopenic purpura. It was a kind that people
got and they didn't live through it. Everyone died of this
di sor der.

In the late '50s and through the '60s and ' 70s,
enpirically people were treated w th exchange transfusi ons
and then, as we will talk about in a few mnutes, plasna,
and nmany peopl e began to |live through epi sodes of thronbotic
t hr onbocyt openi ¢ purpura, which is a di sease where extensive
platelet clunps formall around the mcrocircul ati on, block
the mcrocircul ation causing i schemc problens in the brain,
in the heart, in the kidneys, and in the '50s 100 percent
nortality.

As peopl e began to be treated w th whol e bl ood
exchanges and then pl asnma i nfusions and exchanges,

i ndi vidual s began to live through these epi sodes, to the
present tinme where perhaps 60 or 70 percent of individuals
who have TTP epi sodes will survive them

This led to observations that TTP, indeed, cones
in several different forns. Here they are. Sone peopl e,

i ndeed, will have a single episode of TTP out of the bl ue,
idiopathic, and if they survive it they will never have
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anot her.

Qccasional |y peopl e have these kinds of single
epi sodes that, if they survive, they will have another after
taki ng one of several different types of drugs,
cycl osporine, ticlopidine, mtonycin C and perhaps ot hers.
But nost people will have the single episode and, if they
recover, they will not have the di sease again.

About a third of individuals who have TTP w ||,
indeed, if they survive the episode go on to have rel apses.
Those rel apses are very unpredictable in terns of timng,
but a third or so of people will have epi sodes repeatedly,
every year, every several nonths, nmaybe only every severa
years, but they will have repeated epi sodes.

The rarest type, chronic relapsing TTP, at the
bottom here, has been truly a | aboratory for observations
about TTP. It is a disorder al nost exclusively of children,
children who get TTP and, if it is recognized, and if it is
treated successfully, they will then have rel apses of the
di sorder approxinmately every three weeks, every 21 or 22
days, a really amazi ng di sease process.

There are perhaps a dozen of these chil dren known
inthe United States, a fewin Canada, a simlar nunber in
Europe, and quite a | ot has been | earned about this disease
by observing these children in terns of pathophysiol ogy and
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alittle bit about therapy.

(Slide)

In terns of pathophysiology, let ne just nake a
coupl e of comments because a few things have been learned in
the '80s and '90s. |If one looks at the platelet clunps in
the mcrovascul ature of individuals with TTP, there is a
very striking presence of von Wl lebrand factor antigen in
the platelet clunps, very little fibrinogen, very of other
al pha granul ar narkers but von WIlebrand factor is very
heavily stained in platelet clunps of individuals with TTP.
There is very little fibrin present. This is alnost the
opposite of what one sees in dissemnated intravascul ar
coagulation. This is truly a systemc platelet clunping
di sease of the mcrovascul ature, and it appears as if von
W/l ebrand factor is sonehow i nvol ved in the clunping of the
pl atel ets.

(Slide)

This cartoon summari zes sone observations of the
| ast decade. It shows that von WIlebrand factor, which is
indicated as red subunits |linked together into different
size polymers or multiners. The multineric series that
circulates in the plasna is shown on the left. It is
denonstrated in this cartoon that endothelial cells contain
within their granular contents von WI | ebrand factor
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mul tinmers of unusually large size. These are nornally put
backwards into the subendot hel i umwhere there are very good
honing sites for platelets when endothelial cells are

di srupted, and the von Wl lebrand factor multimers are put
antegrade as well into the circul ati on where sonet hi ng
causes themto break down into the slightly smaller forns
that circulate. The ultra-large forns, if they remain in
the circulation or if they are put into the circulation in
excess of the capacity of the plasna conponent that
ordinarily breaks them down, have the propensity to clunp
pl atel ets as the cartoon denonstrates. These ultra-|arge
forns are very nmuch nore likely to bind to platel et
receptors for von Wl |l ebrand factor and clunp the platelets.

(Slide)

So, this slide summari zes a decade of
observations. No one knows exactly what happens to the
endothelial cells. There is recent published, and about to
be nore published, about the possibility that endothelia
cells undergo sonme apototic event when they are exposed to
TTP plasma. Exactly what that is that initiates that event
is unclear, but the apotosis signaling and result is being
defined by several different groups. So, there is sone sort
of endothelial cell alteration or damage that occurs, and
the endothelial cells then are capable of |eaking their
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contents into the plasna.

The von WIllebrand factor story that we are
di scussing here has to do with the subsequent platel et
cl unpi ng that causes the obstruction to the mcrovascul ature
and the ischemc events in the brain, heart and el sewhere.

Both the ultra-large von WI | ebrand factor
multimeric forns fromendothelial cells and the | argest
pl asma forns partici pate once the process of von WI | ebrand
factor attachnment to platel et begins.

(Slide)

Let me turn to what nodest information is
avai |l abl e regardi ng cryoprecipitate-depl eted pl asma versus
plasma in the treatment of TTP. This is a notation froma
paper in the last '70s, by John Byrnes and his col | eague,

Dr. Khurana at the University of Mam, where they studied a
young | ady who had a very prolonged, nmultiple rel apsing
course of TTP. She had a single episode which then rel apsed
over and over again for a period of time in excess of a
year. During the course of this observation and treat nent

of this young | ady, the authors wote what you see here,

that deep into the course of this young person they gave her
as a plasma infusion, not a plasnma exchange,

cryopreci pitate-depl eted plasma at a time when her disease
was in relapse and she apparently responded to this
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infusion. Al of us will admt that is a very dangerous
concept to ascribe success to the last thing tried. W
worry about this all of the tinme but, nevertheless, this is

fromthis New England Journal paper, one of the first, maybe

the first, to observe cryoprecipitate-depl eted pl asna
effects in a young lady with multiple rel apses of TTP.

(Slide)

When one | ooks in current pediatric textbooks for
what one should do in the treatnent of chronic relapsing TTP
of children, here the literature consists of anecdot al
information, perhaps five papers at the nost, on European
and Anerican children who have been treated with fresh-
frozen plasma infusions or cryoprecipitate-depl eted pl asnma
infusions -- no plasnma exchanges, just infusions. So, the
suggestion is that they are being given sonething that they
don't have or that they have inhibited.

M/ own personal experience with this is five
Anerican children treated with either FFP or
cryopreci pitate-depl eted plasma, responding equally to these
infusions apparently. But these comments are anecdotal .

(Slide)

In the late '80s, a snall group of us |ooked at a
very snmall group of patients with TTP who were refractory to
fresh-frozen pl asna exchange. The experience with TTP
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patients, either their first episode or relapse, that do not
respond over several weeks to fresh-frozen pl asna exchanges,
or sonetinmes even shorter periods of time than that, they
will die of this disease, just as everyone died in the '50s.
So, a snmall group of patients fromthe University of Mam
and the Texas Medical Center in Houston were accunul at ed
over a period of several years.

These are the results. This is not any kind of
prospective, random zed, anything. These are just TTP
patients refractory to plasma exchange. There were seven in
total. Amazing to us, six of these seven inproved within
one to two days after being switched to cryoprecipitate-
depl eted pl asma exchanges. ne took a little |onger, took
five days. Al of the seven patients achi eved rem ssion.

Please, | realize that this is an anecdote, but
this was published in 1990. Then the Canadi an Apheresis
Qoup conducted a little bit larger trial.

(Side)

Before describing that, let ne just show a couple
of these patients. Again, | have no stake in the outcone of
what we are discussing. Here are the patients. There are
only two of these exanples. This is a 27-year ol d wonan,
transi ent hem paresis, fever, mcroangi opathic henol ysis,
platelets of 17,000. After 3 days of plasma pheresis and
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i nfusi on of whole plasna as fresh-frozen plasna, the

pl atel et count rose to 180, 000/ ntL, as you can see on the
far left on the bottom However, she quickly rel apsed.
After 20 additional daily plasnma pheresis with the infusion
of 2 L of fresh-frozen plasnma, vincristine and spl enect ony
her TTP had not responded. Substitution of cryosupernatant
for fresh-frozen plasna on day 38 was associated w th pronpt
increase in the platelet count to nornmal and resol ution of
the other nanifestations of TTP. In other words, the |ast
t hi ng she got was cryoprecipitate-depl eted plasma and she
recovered. | realize that.

(Slide)

Here is one other. You can see that that |ast
pati ent got both exchange and i nfusion of cryoprecipitate-
depl eted pl asma or cryosupernatant. This other patient, a
20-year ol d woman, neurol ogi cal disturbances,

m cr oangi opat hi ¢ henol ytic anema, platelets of 21,000,
little response was obtained with 3-liter plasma exchanges
perfornmed consecutively on days 6 through 19. On day 20
vincristine was given, cryosupernatant was substituted for
FFP. These are cryosupernatant exchanges. On the fifth day
t hereafter neurol ogic inprovenent began, the platelet count
rose, continued plasnma pheresis w th cryosupernatant was
associated with full recovery. A very small study.
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(Slide)

Last year the Canadi an Apheresis G oup reported
the conduct of a trial that they had overseen over the
course of '93 to '95, or thereabouts, involving 6 of their
centers, Qttawa, Vancouver, Toronto. Perhaps nost
interesting to ne and it can be discussed whether it is the
nost inportant, but they had 18 patients that were
refractory to fresh-frozen pl asma exchanges. Their study
defined refractori ness as non-response neurol ogically, no
significant platelet count increase after 7 days, 7-8 days,
of fresh-frozen plasma, whol e pl asma exchange.

There were 18 patients who were in that category
and 11 of themresponded to cryoprecipitate-depl eted pl asna
exchanges when those were substituted for whol e pl asma
exchanges, and 15 of those patients were alive at 1 nonth.

These observations |ed the Canadian group to
conduct a snall trial of previously untreated patients, that
is, to use cryoprecipitate-depleted plasnma up front in these
6 centers. They reported 40 patients and 30 of those
responded within 7 exchanges. Al but 2 were alive at a
nont h.

This was not any kind of prospective, random zed
trial. Wat they did, they | ooked back at the sane 6
centers and the patients that they had contributed for an
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FFP exchange trial that had been conducted in the '80s.

That is shown at the top, 29 patients had been contri buted
by these sane centers and al nost half of themresponded by
day 7 of FFP exchange, and three-quarters of themwere alive
at 1 nonth.

(Slide)

This slide is not any kind of editorial comment.
it is sinply taken froma recent textbook of henostasis and
thronbosis. The suggestion is that fresh-frozen pl asnma
exchanges be used up front in TTP unl ess evi dence
overwhelmng to the contrary energes, but the suggestion is
that in people who are refractory to FFP exchanges, the
evi dence, though slim does suggest that in these people,
who will otherw se surely die, cryoprecipitate-depleted
plasma is appropriate therapy. Exactly how | ong one shoul d
be exchanged with FFP before one switches to
cryopreci pitate-depleted plasma is a subject for debate, but
| think one could nake a point that if a person worsens on
FFP pl asna or devel ops new neurol ogi cal synptons, that there
are easily defined clinical situations where it could be
stated that the individual is refractory to fresh-frozen
pl asma exchange. |In that situation the use of
cryopreci pitate-depleted plasma in people refractory to
whol e pl asma exchange is supported al nost solely by the
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anecdotal type of information that | have presented.

A nunber of centers around the United States have
switched to cryoprecipitate-depleted plasma as up front
therapy in TTP. The justification for that is entirely this
non- pr ospecti ve, non-random zed Canadi an Apheresis G oup
trial that | described, so far as | amaware. Thank you
very nuch.

DR HOLLINGER  Thank you. W have no one who has
specifically requested tinme in the open public hearing.
There seemto be only two groups who have published and we
have heard fromone. |s there anyone out in the audi ence
who would like to coomment at all on this? Yes, Dr. Glcher?

OPEN PUBLI C HEARI NG
Ronald G I cher, MD.

DR A LCHER VW have been using cryopoor plasna
in TTP patients for quite sone tinme, and we prepare it from
our junbo plasnas, that is, our apheresis fresh-frozen
pl asma, which is a 500 30 mi product which we then
cryoprecipitate. W use the apheresis cryoprecipitate
within our system That is currently being submtted for
licensure as a cryoprecipitate by FDA. But the cryopoor
pl asma then is used by our group, which is part of the
Uni versity of Cklahoma, Dr. Janes (George, and we have

currently about 145 patients whomwe have di agnosed with a
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TTP syndrone. That includes the whol e spectrumfrom HUS on
one end to TTP.

VW do not yet know whether this product is as
efficacious as is reported, but what | think is very
inmportant is that it is not not efficacious. W have not
seen any patient deteriorate by using the cryopoor plasna.
| think that is the other side of it, Dr. Make. So, we are
in that random zed trial with Dr. Zigler, in Pittsburgh, to
really ook at the two products. But, clearly, the use of
cryopoor plasma in no way is detrinental to these patients.
If anything, it is advantageous to use it, but we don't have
enough data at the nonent to support that.

DR MXKE It is at |east as good.

DR AQLCHER It is absolutely at |east as good.

DR HOLLINGER  Thank you, Ron.

OPEN COW TTEE DI SCUSSI ON
Presentation of Questions

DR HOLLINGER Wth that said, we are going to go
to the open conmmttee discussion. Dr. Lee, could you put up
t he questions agai n?

DR LEE | would just |like to nake a comrent
about the questions. | would like to point out that these
two questions are independent questions and they shoul d be

consi dered separately. To address that point, actually it
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DR HOLLINGER Let's have the second question
t hen.

DR LEE  The second question, which is now the
first question reads, based on current know edge and
experience, should the FDA recogni ze CDP as a new pl asna
conponent, subject to licensure for interstate distribution,
with the indication for treating TTP?

DR HOLLINGER  Comment s?

Comm ttee Di scussion and Reconmendati ons

DR NESS: | guess | have a question for the FDA
If you were to do this, and | amnot sure it is indicated to
do it, howwould it be suggested that those criteria be
defined? | nean, how do you define suitability by the
absence of sonething when we don't even know what we are
trying to deplete or nmeasure?

DR LEE W have certainly struggled wth that
question, but one nethod mght be to establish standards for
processi ng, such as standardi ze the nethod w th which
cryoprecipitate is renoved, and to what extent you have to
subject it to precipitation measures. | don't know for
sure, but if you were to subject a unit of blood to two
rounds of cryoprecipitate generation, you nmay get nore out
of it than just one round, which is typically done now. So,
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those are questions that can be addressed froma
standardi zing criteria standpoint.

DR NESS. Yes, but the obvious problem as Dr.
Mbake showed very well in his slides, is that when you nake
cryo the yields are very variable. This is a long-term
problemand there is sone process control by nost peopl e who
make it and, yet, the yield -- you know, we renove, we
t hi nk, 25-50 percent of von WIlebrand factor or such when
we do it. It just seens that by trying to cone up with
criteria, either by a specific assay or by process control,
that you are asking for a very difficult definition.

DR HOLLINGER Dr. Make, could you coment on
t hat ?

DR MOAKE: | really like both those comments and
agree with them To ne, it seens as if there is a standard
for making cryoprecipitate. | would be careful about
tanpering wth that standard because we don't know anyt hi ng
about repeated cryoprecipitation. It nmay turn out that that
is even better, but we don't know anything about that yet.

VW know, though, that those places that nake
cryoprecipitate by a standard procedure, that what is |eft
is a product that appears to be effective in sone refractory
TTP patients, and no |l ess efficacious. So, | woul d suggest
that we not nmake this too conplicated, nor too expensive
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because we don't want this product to di sappear for possible
use by those people who have refractory TTP. It is not very
many but it is several hundred people in the United States
each year. So, | would suggest that the processing is what
we | ook at because even though the CBER artist drew a nice
cartoon about von WIllebrand factor, let's don't pretend
that we know nore than we do. So, | think it would be
dangerous to try to assay sonet hing, either sonething
present or sonething absent, yet. But | think we would be
confortabl e overseei ng the procedure: make cryoprecipitate,
what is left is defined as cryoprecipitate-depleted pl asma.
VW have to admt that we don't know nmuch nore than that at
this point for certain. That woul d be ny suggestion.

DR HOLMBERG That is exactly the question I
would like to lead to. If you call it cryoprecipitate-
depl eted plasma, then you are inplying that you have
depl eted the plasma of sonmething. | have heard FDA use two
different phrases here, cryopoor plasma or cryodepl eted
plasma. Wiat is the termwe are going to be using?

Also, as far as the variability in the anmount of
cryo that has been renoved, you are exactly right, there is
alot of variability. Wen you do nake cryoprecipitate
there can be a variation in the technique and after you take
the plasma out after you have refrigerated it, and where you
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take it to a 4 degree water bath or at refrigeration. A so
there is a variability based on AB/ O bl ood group type, and
t he amount of Factor MII that is present there. So, there
is variability there and, first of all, I amconfused on
what term nol ogy we are going wth.

DR HOLINGER Are there other questions fromthe
commttee? Yes, Bill?

DR MARTONE: Am| correct in hearing that there
is a random zed clinical trial ongoing now, |ooking at this
product versus plasma?

DR NELSON Dr. Lee, could you explain the
t er m nol ogy?

DR LEE The termnology COP in the agenda is
sonewhat by chance. It could have been just as easily CRP
for cryoreduced or CS for cryosupernate. W just wanted to
get the concept across, recognizing froma |icensure
standpoint the product that is remaining after the
generation of a product that is recognized, the
cryoprecipitate AHF. Wether that specific termshould be
decided here, at this sitting, is probably not as inportant.
| guess the preferred termis cryoprecipitate-reduced.
understand that there are sone labeling initiatives which
attenpt to standardize termnology and | think the favored
termright nowis cryoprecipitate-reduced in keeping with
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the way we handl ed t he | eukoreduction issue.

DR NELSON Are there standards for production of
cryoprecipitate? |If there are, then couldn't there be
standards for the cryoreduced plasna too?

DR LEE | guess if you sinply use the standard
for the generation of the renmoved product as the same
standard in a conplenentary way for what is remaining, that
is the sinplest option of recognizing licensing criteria.

DR MARTONE: Am| correct in ny understandi ng
that the proposed CDP is now called Plasna, with a capital
"p?

DR LEE No, interns of the CFR definitions of
pl asma, plasnma is recognized as a category that enconpasses
both fresh-frozen plasma and any ot her plasma which can be
cryopreci pitate-depleted plasma, if we choose to al so
recogni ze that as a nore specialized formof plasma. So,
froma unit of whole blood you generate, the fluid portion
is obviously the plasma, but then if you subject that to a
cryoprecipitation procedure, are you left with a specia
product called cryodepleted plasna, or is what is left
sinply a unit of plasma that is not much different fromthe
parent plasnma unit?

DR HOMBERG So, Dr. Lee, are you telling us
that you woul d use the sane standard that you use for the
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preparation of cryoprecipitate, in other words, the 80 | U?
That any plasma that canme fromthat product could be | abel ed
as cryoreduced or cryodepl et ed?

DR LEE | don't think | amproposing that. W
were sinply asking a question, whether or not the
recognition of this special product should be done at this
point. |If the answer is clearly yes, then it is clear that
we shoul d begin work on what criteria should go into
defining such a product. One alternative is that, but I
think it deserves nore consideration and di scussi on.

DR MARTONE: | guess | amstill confused. What
do we have now? W have fresh-frozen plasna and then we
have plasma. Wat is currently called plasnma i s what you
are proposing to call CDP or sonething else, or it could be
ei ther.

(Slide)

DR LEE This slide mght help. Wen | nade this
slide | didn't really think it would add a whole | ot, but
maybe it will. At the top you have the whol e bl ood unit
fromwhich you pull off the cellular conponents, and what is
left is the fluid conponent called plasma. That is
recogni zed as a licensable product, with a capital "P'. |If
you were to subject that unit of plasnma to further
processi ng and generate the cryoprecipitate fraction off of
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and | put CDP in with a question nmark to enphasi ze the fact
that this is not a |icensabl e product now but the question
is should it be?

O course, if you proceed fromthe original unit
of plasma directly to freezing within eight hours without
further processing, then you have a special product called
fresh-frozen plasna because it has the added limtation that
the unit of plasma you coll ected has been frozen within a
well-defined tine limt.

DR MARTONE: Then ny question is if you don't
freeze it and you don't cryoprecipitate what is it called?

DR LEE Plasna. |If you don't freeze it and

don't cryoprecipitate, it is called Iiquid plasna.

DR MARTONE: So, in this case plasma could be two

different things, an adulterated plasma and an unadul terated
pl asna.

(Laughter)

Processed pl asma and unprocessed pl asna.

DR HOLINGER | think that is a good point; it
is avery inportant point because if you do cryoprecipitate
it, it is still called plasna that sonmebody gets but it is
really not the same as the plasna above, in that it doesn't
have several of the factors in it. Fibrinogen is depleted,
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Factor V11, Factor X1l and so on. So, it is different
and, yet, it still could be called plasna to sonebody. |
don't know how t hat happens in the bl ood bank. Maybe
sonebody here could say. | nmean, if that is sent out by
order? If | ama physician and | order plasma, is it
concei vabl e that sonebody will send ne a plasma that has
been reduced or not? Tell ne, Paul.

DR NESS. W nake plasma as FFP. Then we al so
have a | ot of requests for cryosupernatant and cryodepl et ed
pl asma, cryopoor plasma, whatever you want to call it. But
those are very different products and woul d not be used
i nt er changeabl y.

M5. QUSTAFSON Mary Qustafson. The issue is that
froma regul atory standpoi nt, maybe not in common use but
according to our regul ations, plasna enconpasses al
different kinds of plasma. In terns of |abeling, we only
have a licensing distinction for fresh-frozen plasna or
liquid plasma. Years, and years, and years ago the regs.
required that the product be labeled if you had taken the
platelets off or if you had taken the cryoprecipitate off.
That was changed naybe fifteen, twenty years ago, saying
that there was no difference, that plasma woul d enconpass
pl asma that had been frozen sonetine close to the dating
period, or plasnma that had had platel ets renoved, or plasna
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that had had the cryoprecipitate renoved.

So, what has happened in nore recent years, blood
banks have wanted to nake a specific |abeling claimfor
cryodepl et ed, cryopoor, cryoreduced. Until we |icense a
product there is no proper name, sanctioned nanme. So, we
are tal king conceptually, not the actual nane that woul d be
given. But they want to nmake a specific |abeling claimand
ship the product in interstate commerce as a |licensed
product for use in treating TTP.

W are faced with the dilemma that we have not
been able to get anyone to do carefully controlled clinical
trials that woul d support licensing of this as a specific
product. However, we know that it is being | abel ed that
way. W also knowthat if it is being sold for that use the
circular of information should address it whether it is yea
or nay. W are bringing it to you as a dilemma before us at
this point intine, trying to get as nmuch infornation as
there is, which is why we invited Dr. Make to speak today.
Is that any clearer, that it is kind of a regulatory dilema
ri ght now?

DR NARTONE:  Yes.

DR NELSON One issueis that it is difficult to
define the quality of this product as to what essenti al
conponent is present or actually mssing, or has been

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

158

renmoved. | wondered if it mght not be possible to do that,
if the von WI I ebrand conpl exes, or what-have-you, could be
measured and quantitated. It could be that the von
Wllebrand is not the issue; that this is a surrogate narker
but we have dealt with surrogate nmarkers before, the ALT and
the Hepatitis C But | would think that even though we
don't know conpl etely the pat hophysiology it would be
possible to set sone sort of standard, that it is below a
certain amount of some kind of conplenment. That woul d nake
it easier to nonitor as to whether or not one unit of this
cryodepl eted plasma has the sane clotting factors absent, or
absent to the same | evel as another unit. Therefore, it
m ght be possible to assign a quality score even though we
don't, for sure, know whether that is the critical quality
I Sssue or not.

DR EPSTEIN | understand that comrent, but | see
it taking us down a very difficult path and really asking a
different question than the one we are asking the commttee.
Certainly, we would rather have better scientific data on
the node of action for the specific indication, TTP, and,
certainly, we would prefer to have product controls that
directly measure whatever aspect of the product it was that
caused its potency. That, of course, is the normal paradi gm
for drug approval.
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The problemthat we have at this point intinmeis
that there is clinician acceptance, which evolved |argely
because of unregulated intrastate use; that there is in the
literature and anecdotal evidence that this nmay, in fact, be
a benefit to patients, in the absence of prospective,
random zed, controlled trials and in the absence of clear
underlying scientific know edge that tells what the active
principle is and howto neasure it, whether that is presence
or absence of sone factor

What we are asking the conmttee is can we take
t he operational approach? Can we say that cryoprecipitate-
reduced pl asma, whatever product nane we give it, nmade in

the "conventional way," that is to say as it has been done
in the past, has efficacy. If the answer is yes, then we
have reason to recognize it. The product standards woul d be
purely operational and they would reflect the kinds of
conventional procedures for making cryoprecipitate that are
al ready acknow edged under regul ation, and that are typical
of the institutes that have nmade products where they have
generated use that is efficacious.

So, this is not an uncommon situation in
bi ol ogi cs, where we nay not know how sonet hi ng works and we
have to conme to a decision whether it can be nade

consistently in such a manner that we believe that we can

M LLER REPCRTI NG COVPANY, | NC.
507 C Street, NE
Washi ngton, D.C 20002
(202) 546- 6666




Sgg9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

160

make it work even though we don't know why. Cf course, we
are happi er when we know why and, of course, we woul d not
di scourage future study that mght nmake the product better
or nore consistent on the basis of neasurenments related to
its underlying node of action.

But that would be a different question. See, if
the way you direct us is don't license it now because you
don't know how it works and can't neasure the right
variable, that would be a vote agai nst the schene that we
are asking, and that is okay if that is your considered
opinion. But we are asking you to weigh the current
evi dence and advi se us whether we could, at this point in
time, define and | abel a product. As Mary suggested, and
sone of you probably caught it and some of you didn't, how
it changes the | andscape it then becones legal to | abel and
ship in interstate comrerce.

DR NELSON | amnot suggesting that the very
important clinical observations be ignored. | think they
are very inportant, and often clinicians have the answer
long before there is a clinical trial. And clinical trials
gi ve exanpl es of where a clinical trial saw sonething that,
in fact, the clinical inpression was wong but | woul d guess
that 90 percent of the tine the clinical inpression was
correct. Therefore, given the difficulty of doing this
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clinical trial perfectly, | would think that we should
consider licensure or making this available to the patients
and clinicians that need it. | think that is very

i nportant.

But | would think, at the same tine, that it mght
be possible to study what is the variability in the product,
just by | ooking at sonme cryodepl eted pl asna, what is the
variation in what is there. | don't think it would be
i npossible to take both steps at the sane tine, license it
or nake it available to the patients, the rare patients that
need it but, at the sane tinme, study the product a bit nore.

DR MARTONE: | will take the opposite tack.
think it probably already is available, and if it weren't we
woul dn't be seeing these uncontrolled clinical trials.
don't think it would be difficult to do a study.

DR HOLLINGER | think one of the issues that he
nmenti oned though, fromthe bl ood banking situation, has to
do with being able --

DR MARTONE: Rght, it is nmade within the state
and distributed wthin the state.

DR HOLLINGER Yes, interstate distribution
MARTONE: R ght.

HCOLLINGER  Paul, did you have your hand up?

S

MCCURDY: Yes. If we were to recommend t hat
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