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PROCEEDI NGS

DR. SMALLWOOD: Good norning. Welcone to
the 70th neeting of the Bl ood Products Advisory
Conmittee. | am Linda Snellwod, the Executive
Secretary. We're going to start the neeting as
cl ose as possible to on tine, although we don't
have all of the conmmttee nenbers here, but we do
have enough to constitute a quorum

At this time | will read the conflict of
interest statenent that will apply to both days
session of this neeting. The follow ng
announcenent is made part of the public record to
precl ude the appearance of conflict of interest at
this neeting.

Pursuant to the authority granted under
the conmittee charter, the Director of FDA's Center
for Biologics Evaluation and Research has appointed
Drs. Jonathan Allan, Lianna Harvath, and Bl aine
Hol I i nger as tenporary voting nenbers. |In
addition, the Senior Associate Conmi ssioner of FDA
has appointed Dr. M chael Dianpbnd as a tenporary
voti ng nmenber.

To determine if any conflicts of interest
exi sted, the agency reviewed the subnitted agenda

and all relevant financial interests reported by
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the neeting participants. As a result of this
review, the follow ng disclosures are being nade.
Drs. Kenrad Nel son and Paul Schm dt had
wai vers previously approved by the agency that are
applicable for this neeting. The follow ng
partici pants have associations with firns that can
be affected by the comm ttee discussions: Dr.
Boyl e, Di anond, Fitzpatrick, Harvath, Hollinger,
Kof f, Know es, Linden, Macik, Nelson, Schm dt, and
Si non.  However, in accordance with our statutes,
it has been deternmined that a waiver or an
exclusion is not warranted for these deliberations.
Wth regards to FDA's invited guests, the
agency has determ ned that the services of these
guests are essential. There are reported interests
whi ch are being nmade public to allow neeting
partici pants to objectively eval uate any
presentati ons and/or conments made by the
partici pants.
Rel ated to the discussions on potenti al
concerns for Siman Foany Virus transm ssion by
bl ood and bl ood products, Dr. Louisa Chaprman is
enpl oyed by the Centers for Di sease Control and
Prevention. Dr. Paul Sandstromis enployed by the

National H V | ab i n Canada.
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reducti

For discussions on the current |eukocyte

on guidance, Dr. Linda Kline is enployed by

the Anerican Red Cross, Holl and Labs. Her | ab has

performed | eukoreducti on eval uati ons for and has

col |l aborated with Baxter, Henmmsure, Pall, and

Ter uno.
i nvesti
Baxt er,

Baxt er .

Dr. Edward Snyder is the principa
gator on research projects supported by
Pall, and Terunp. He also consults with

He is an ad hoc advisor for Terunp, and is

a nenber of Pall's board of directors.

For the discussions on hunman cells,

tissues, and cellular and tissue-based products,

risk factors for senen donation, Dr. Charles Sins

is enp

oyed as the Director of California Cryobank

Inc., a spermbank. He has financial interests in

Cryobank. He is a founder and a nenber of its

board of directors. He is also a nenber of the

board of governors, Anerican Association of Tissue

Banks,

and a nenber of its accreditation conmttee.

Dr. Linda Valleroy is enployed at the Nationa

Center for HV, STD, and TB Preventi on at the

Centers for Disease Control and Prevention.

In the event that the discussions involve

ot her products or firnms that are already on the

agenda,

for which FDA' s participants have a
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financial interest, the participants are aware of
the need to exclude thensel ves from such

i nvol venent, and their exclusion will be noted for
the public record. Wth respect to all other
neeting participants, we ask in the interest of
fairness that you state your nane, affiliation, and
address any current or previous financial

i nvol venment with any firm whose products you wi sh
to coment upon.

Copi es of waivers addressed in this
announcenent are available by witten request under
the Freedom of Information Act. At this time
will ask if there are any additional declarations
by any conmittee nenbers or anyone involved in this
nmeeti ng.

[ No response. ]

DR. SMALLWOOD: At this tinme | would like
to call upon Dr. Jay Epstein, the Director of the
O fice of Blood Research and Revi ew.

According to our agenda, we will have a
presentation of committee certificates, because we
have sonme menbers of the Advisory Conmittee whose
terms have expired and they will be |eaving us, so
that we want to acknow edge them

DR. EPSTEIN: Well, first | just would
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like to extend ny personal thanks, and thanks on
behal f of the Center for Biologics Evaluation and
Research, to those outgoing nenbers of the
conmittee who have served us so well in recent
years. W depend a great deal on this conmittee
process to provide external scientific advice to
the FDA, and we feel that it is a very inportant
part of our decisional process, that we can have
open public neetings and fully vet the scientific
concerns that affect our regulatory policies.

So Linda is going to assist ne by
pronpting me to nention the nanmes of those who are
outgoi ng, since | just assunme you will all be on
the conmittee forever. And don't worry, we can
still call you ad hoc.

So anong these are Jeanne Linden. Again,
nmy thanks. Gail Macik. Mark Mtchell. And
guess Kathy Know es, our Consuner Representative,
as well. So once again, our very special thanks.
We hope that it has been an enjoyabl e and perhaps
edi fying experience, and in any case that you have
| earned somet hi ng about our organization and its
ways that you can carry in your other endeavors.
Thank you.

[ Appl ause. ]
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DR. SMALLWOOD: Thank you, Dr. Epstein. |
just wanted to nention that there were sone that
were absent, and | wanted Dr. Epstein to
acknow edge those of you who were here. John Boyle
and Dr. Richard Kagan, they are not here with us
today, but they will also be | eaving.

And we will present certificates to you
before the end of this neeting, but in the interest
of tinme, we would like to proceed with the agenda.
Thank you.

At this time now!l will introduce the
menbers of the Advisory Committee. Wuld you
pl ease raise your hand as | call your nane? The
Chairman of the committee, Dr. Kenrad Nel son.
Sitting to Dr. Nelson's left is Dr. Paul Schnidt.
Dr. Gail Macik. Dr. Mchael Fitzpatrick. Dr.
David Stroncek. Dr. Sherri Stuver. Dr. Jeanne
Li nden.

Sitting to Dr. Nelson's right we have Dr.
Daniel McGee. M. Terry Rice. Dr. Raynond Koff.
Dr. Blaine Hollinger. Dr. Lianna Harvath. M.

Kat hy Knowl es. And Dr. Toby Sinon.

| assume that sone of our nenbers will be

coming in later. Dr. Mary Chanberland, Dr. Kagan,

and Dr. Koerper will not be in attendance at this
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meeting

Wth no further announcenents, at this
time | will turn the neeting proceedi ngs over to
our Chairman, Dr. Kenrad Nel son.

CHAI RMAN NELSON: Thank you, Dr.
Smal | wood.

The first items on the agenda are a series
of conmittee updates. The first one is TSE
Gui dance, Dr. Dorothy Scott from FDA.

DR. SCOTT: Good norning. 1'mgoing to
review for you the new FDA draft gui dance which was
publ i shed i n August 2001, "Revised Preventive
Measures to Reduce the Possible Risk of
Transm ssion of CID and vCID by Bl ood and Bl ood
Products.” | believe you already have this
docunent, but |'mgoing to wal k you through sone of
the salient features

Just to quickly review, the previous
gui dance, which is currently in effect, was
publ i shed i n Novenber of 1999. And that
recommended deferrals for variant CID, CID, risk
factors for classical CID, and for BSE exposure
ri sk, and that particular deferral was for trave
or residence in the United Kingdomfor six nonths

or nore between 1980 and 1996, as well as for
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injection of bovine insulin with a U K source.

Since the Novenber 1999 gui dance, there
has been an increasing rate of the vCID epidenmic in
the United Kingdom That is, there is an increased
rate of onset of cases. |In addition, there has
been an i ncreased BSE epidenic detected in Europe.
There have been nore countries described, and in
fact between the draft guidance in August and now
we' ve had four additional countries--five, actually
--with BSE, and nore cattle in a |lot of the
Eur opean countries have now been detected with BSE
partly as a result of increased surveillance. But
it appears that the epidemic is increasing, and is
expected to peak in Europe in different countries
someti ne between 2002 and 2005, There was also a
si ngl e sheep transfusion transm ssion of BSE that
was reported in the Lancet.

But all this tells us that there is
continued scientific uncertainty about where the
BSE epidem c is and whether it's going to be a
problem for blood. So we're left with the question
whet her or not vCID is transmitted by bl ood.

The TSE Advi sory Committee |ast June
consi dered increased donor deferrals for variant

CID risk, and this risk we base on BSE exposure.

12
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13
They wei ghed the risk of the shortages of bl ood
agai nst the need to take precautionary neasures,
and |'mjust pointing out sone of the things that
make this kind of decision conplicated.

First of all, the long incubation period
of transm ssi bl e spongi form encephal opat hi es, and
presumably variant CID, linmts the power of any
epi dem ol ogi cal studies to tell us whether or not
bl ood can transmt the disease. But if
transm ssion is possible, donor deferrals have
current inportance

Experi mental studies on the infectivity of
bl ood from vCID patients or people who are
i ncubating vCID are limted to date. W do know,

t hough, that a blood shortage is possible if large
donor deferrals for travel to countries with BSE
are recomended.

The opinions and votes for new donor
deferrals by the TSE Advi sory Conmittee back in
June were incorporated into the FDA draft gui dance
whi ch you have a copy of. |1'mgoing to go into the
guestions about supply a little bit nore |ater, but
the new donor deferrals decrease the risk based on
exposure days to BSE by about 90 percent, and it's

estimated from REDS survey data that about a 5
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percent donor loss will occur.

There are sone things witten into the
gui dance that are designed to help attenuate the
i mpact on supply. The first is phased
i mpl enentation, so not all the donor deferrals have
to go into effect at once. Phase 1 will begin in
May, and Phase 2 in Cctober of 2002--at the end of
May and the end of October, by the way.

We've al so recommended pil ot studies for
establ i shments which wish to institute nore
stringent deferrals than those that we have
reconmended. And finally I'Il talk about the
differential deferral for blood and bl ood
conponents and source plasma with regard to the
Eur opean donor deferral

So first I'"'mgoing to just list for you
the deferrals that we're reconmending. |In Phase 1
we have i npl enmentation begi nning on May 31, 2002,
and these are the Phase 1 deferrals. These Phase 1
deferrals capture nost of the risk or nobst of the
BSE exposure, and they have to do mainly with the
consunption of British beef.

The first one is for residence in the UK
for three nmonths now, rather than six nmonths, stil

bet ween the periods 1980 and 1996--still between
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the years 1980 and 1996. The second is for France,
resi dence for five years or nore between 1980 and
the present, and this is because France was a |arge
i mporter of British beef, and as you all know,
France now has five variant CID cases

Third, for residence on U.S. mlitary
bases for the time periods that |I've shown here,
between '80 and '90 north of the Al ps and '80 and
'96 south of the Alps. And this is because people
who lived on these mlitary bases ate British beef
under the British Beef to Europe program and it's
estimated that, worst case, they may have consuned
35 percent British beef. That's a substanti al
anmount .

And, finally, we have reconmmended deferra
for recipients of transfusion in the United
Ki ngdom

I just want to nention sonething about the
tinme period of 1980 through 1996 for donor deferra
for people who have lived in the U K., and the
reason there's a cut-off at 1996 is because the
U. K. inplenmented neasures to prevent entry of BSE
into the human food chain by 1996. And if you want
to know a | ot nore about these, they have a web

site where they go into great detail about their
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i nspections and enforcenents of all of these food
chain controls

I"ve just listed some, well, nobst of them
here, the inportant ones. They have a specified
risk material ban, so that brain, spinal cord
i ntestines, and other tissues with potentially high
titers of the BSE agent can't enter the human food
chain. They are renpoved at slaughter. They have
al so banned nechanically recovered neat from
vertebral columms because this can contain a |ot of
contam nating neural tissue. And they have
instituted the over-30-nonths schene, whereby
animal s over 30 nmonths can't be consunmed, with rare
exceptions, under the beef assurance schene.

And | just wanted to nention that we
anticipate or we think it's likely that the TSE
Advi sory Committee/ BPAC conmbi ned neeting in January
of 2002 will have a review of the food chain
controls in the U K and Europe.

Now |I' m goi ng on to Phase 2, and we have
recommrended i npl enentation of this donor deferra
on October 31, 2002, and this is deferral of bl ood
donors who have lived in Europe for five years or
nore between 1980 and the present, again for the

consunpti on of beef. But in this case for the nost
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17
part in other European countries, nost of the beef
consuned was their own, but they now have their own
epi dem cs of BSE, which are, | should point out,
consi derably I ess than the U K. epidem c, probably
on the order of several percent in terms of size
relative to the U K epidemc.

However, donors of source plasma for
pl asma derivatives remain eligible to donate, and
that's what | want to tal k about next, why source
plasma is an exception. First of all, we know now
from publications in peer-reviewed journals that
nodel TSE agents are partitioned and renoved during
pl asma fractionation, and there are severa
di fferent kinds of steps which are capabl e of
acconplishing this. Secondly, the European risk of
vCID is likely to be | ow because they have a snal
BSE epi demi c.

The magni tude of risk reduction achieved
by fractionation at a mininumis likely to be
several |ogs greater than that possibly achievable
by donor deferral. It is believed that the effects
on nationw de and worl dwi de pl asna supplies are
potentially severe if we have this pan-European
donor deferral, not because we have so many donors

that donate plasma who have lived in Europe for
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five years or nore, but because of the perception
of the safety of European plasna and the demand for
U.S. plasma that m ght ensue.

And, finally, | just want to point out
that the highest estimted risk deferrals remain in
pl ace for donors of source plasma, that is, the
U K. deferral, the deferral for residence in
France, the military donor deferral, and
transfusion in the United Ki ngdom

| also want to say sonething about source
versus recovered plasm, because this has been a
worrisonme issue for establishnents. W have
recommended that source plasma from donors with
Eur opean resi dence nay be used, but recovered
pl asma may not be used. And this is not due to any
perception that recovered plasm is | ess safe than
source plasma, but rather these are differentiated
to prevent potential accidental use of blood
conmponents from donors who are deferred for
resi dence i n Europe

And | also want to say that this
particul ar source plasma reconmendation will be
reeval uated continually, really, in |ight of
addi ti onal epidem ol ogi c evi dence, transni ssion

studi es, and advances in the validation of renoval

18
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of TSE agents by manufacturing.

| want to talk a little bit now about
supply and the anticipated supply effects. CQur
reconmended deferrals, and | am contrasting those
later with sone other industry initiatives or
anot her industry initiative, are estimated to
result in the deferral of 5 percent of bl ood
donors, based on the REDS study. However, there
will be a greater proportion of deferrals likely in
coastal cities, perhaps double the amount, 10
percent.

In addition, 35 percent of the New York
Bl ood Center supply may be affected, and this is
because about 25 percent of their supply cones from
the Eurobl ood program and they also are expected
to have a higher than 5 percent deferral of donors
for travel

There has been al so an industry-proposed
and now i npl emented deferral, which is three nonths
in the United Kingdom and six nonths in Europe, and
an industry survey suggests that 3 percent of their
donors woul d be deferred under this set of
deferrals. The REDS study estimated 9 percent. W
expect that the actual rate of deferral is likely

to be sonmewhere in between

19
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The TSE Advi sory Conmittee proposed that
bef ore new donor deferrals are inplenented, that a
nati onal recruitment canpaign and a systemto
noni t or adequate bl ood supply be instituted. |
just want to nention again the efforts that we have
made to attenuate the effect of the new donor
deferrals: The phased-in plan. Recomendi ng pil ot
studies for establishments who wish to institute
nore stringent deferrals, and this is in the
gui dance; we have recomended that they institute
first a pilot program which includes donor
recruitment schenes, evaluation of donor |oss, and
end points for the pilot donor deferral study. And
that they nonitor their recruitnent efforts and
fluctuations in hospital demands. Also, the
i mpl enent ati on dates are skipping the sunmer, so we
hope that that will also be useful in ternms of the
potential for shortage.

Before I finish, I just want to mention
non- Eur opean BSE, because we don't have deferrals
for any countries other than Europe, but the first
case of BSE in a non-European country that appears
to be endenmi c was documented in Septenber 2001 in
Japan, and this was confirnmed by testing in the

United Kingdom The USDA announced an inport ban

20
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al so in Septenmber 2001, for bovine materials from
Japan.

Now, neat and bone meal fromthe United
Ki ngdom was shi pped to nany non- European countries,
and these are now presumably at risk for BSE al so
So it appears that the BSE epidenic is likely to be
gl obal i zed, and the shipnents, while not officially
publ i shed, shipnents of nmeat and bone neal fromthe
U. K. during the BSE epidenic before they stopped
shi ppi ng, these shipnents went to South Anerican
countries, African countries, and other Asian
countri es.

So it isn't likely that Japan itself is
going to be singled out as the only non- European
country with BSE. However, we feel the need to
assinmlate the current donor deferrals, but we wll
probably in the future consider additiona
deferrals after weighing the risk and benefit of
any new donor deferrals for possible exposure to
BSE.

VWhat is the future of the draft guidance?
Well, we have collected and eval uated the comments.
The comrent period ended on October 28th. W
antici pate issuance of a final guidance with

revisions in the very near future, and the
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revisions are the result mainly of many comments
that we received and which we found very hel pful

In addition, a plan to nonitor the bl ood
supply which was initiated by HHS is in effect, and
that's being led by Dr. Nightingale, and this is
al ready up and running and will be in place, of
course, as these recommendations are effected.

Just to nention howis the final guidance
likely to be different fromthe draft guidance that
you have, we've acconplished sone streanlining of
donor questions. We've clarified product
retrievals and reporting requirenents. W are
going to have summary tables and a |ist of
definitions, and we've updated the science and the
epi deni ol ogy.

So | thank you very nuch.

CHAI RMAN NELSON: Thank you, Dr. Scott.
Are there any questions fromthe conmttee, or
conment s?

The Red Cross donor deferral is already in
pl ace?

DR. SCOTT: That's what we understand,
yes.

CHAI RMAN NELSON: Are there any data from

New York, since you singled out that inportant

22
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Eur obl ood--1 guess that won't occur until My of
next year, though, so we won't know anyt hi ng.

DR SCOIT: That's correct. | understand
they're working hard on absorbing these, and there
are comm tments for themto obtain blood and sone
assi stance that's being provide from ot her
or gani zati ons.

CHAI RVAN NELSON: COkay. Thank you very
much.

The next presentation is by Dr. Robin
Bi swas, tal king about the--1 got an old one. Ckay.
It's Mark Weinstein, summary of a CDC workshop on
Factor VIII.

DR. VEEI NSTEIN:  Thank you. The
avai lability of Factor VIII has been problematic
and highly erratic for nost of 2001. |In March,
April, May, and July of this year, reconbinant
Factor VIIIl distribution was 15, 50, 25, and 60
percent respectively below the historical nonthly
average. |In June, August, and Septenber
di stribution was 60, 32, and 39 percent above
aver age.

On Cctober 3rd the Centers for Disease
Control and Prevention and the FDA held a nationa

wor kshop in Atlanta, Ceorgia to discuss issues
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related to managing life- or |inb-threatening
energenci es for persons with henophilia, should
shortages of clotting factors significantly worsen
Anong t hose attending the workshop were 120
representatives from manufacturers, henophilia
organi zati ons, Federal agencies, hone health care
compani es, and henophilia treatnment centers.

Wil e the worl dwi de demand for reconbi nant
Factor VII1 has rapidly increased, manufacturing
probl ens have del ayed the capacity to neet the
demand. Further unforeseen events or unplanned
manuf acturing restrictions could create dangerous
shortages, especially for individuals who suffer
Iife-threatening bleeding epi sodes and nust receive
clotting factor within one to two hours of such an
epi sode. CDC data indicate that approximtely 100
such epi sodes occur each year anong the 13, 000
patients with henophilia in the United States.
That's henophilia Ain the United States.

I nventories of plasma-derived Factor VIII
have decreased significantly since March, as nore
pl asma- deri ved products were distributed to
partially make up for the reconbinant Factor VIl
shortage. This decrease of inventory further

reduces the flexibility of the distribution system
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to react to unforeseen energencies.

During the Atlanta workshop, speakers
di scussed issues related to devel oping a
contingency plan for managi ng the supply of
clotting factor to neet any |ife-threatening
energency throughout the country. |Inportant issues
i ncl uded when should such a plan be inpl enented;
where and how shoul d the energency factor inventory
be maintained, that is, should this inventory be
stockpiled or set up as a virtual systeny what
criteria warrant individual use; how is inventory
tracked and distributed; what conmunication
channel s are avail able; and how wi Il expenses be
nmet .

As part of the workshop, Dr. Keith Hoots
presented the recommendati ons of the Nationa
Henmophi | i a Foundation's Medical and Scientific
Advi sory Council, or MASAC, concerning nmanagenent
of the current short supply of reconbi nant Factor
VIIl in the United States.

There was general agreement that at
present the short supply is being nmanaged by
MASAC s recommendations to limt Factor VIII usage
and by cooperation anpong the henophilia treatnent

centers in informal product transferring. It was
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recogni zed that further disruption of the supply
woul d require nmuch nore planning and action, and
attendees agreed to work toward devel oping a
contingency plan, with the hope that it would never
need to be used

Initial thoughts concerning the plan were
that in case of severe shortages, the i mediate
need woul d be for local energency supplies to treat
life-threatening episodes for 24 hours, with
subsequent national redistribution of factor to
accommodat e the emergency. Thus, it was thought
that a virtual inventory would be nost effective,
that is, one that does not require a separate
di stribution channel fromthe ones already in
pl ace. Such an inventory would rely on an
i ndependent i nformation cl earinghouse operated 24
hours a day to field requests and to pinpoint the
nearest | ocation of factor needed in an energency.

The wor kshop adjourned with a renewed
spirit and feeling of cooperation anpong the various
groups represented to try to acconplish this goa
for the continued safety and health of the
henmophilia community.

Subsequent to this workshop, the Nationa

Henophi | i a Foundation issued a resolution on

26
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Novenber 18th, resolving that a depot network be
set up to provide i mediate, 24-hour access to
clotting factor for henophilia patients seeking
emergency treatnment around the country. |t was
recommended that all efforts be made to use
exi sting | ocal es such as henophilia treatnment
centers where clotting factor is already present.

It was al so recommended that the energency
depot system provide a single, toll-free nunber for
use around the country that would all ow an
ener gency physician to have access to factor within
two hours. The sanme toll-free nunber should
facilitate dial ogue between the energency physician
and the henophilia treatnent center physician, to
ensure that the emergency physician can obtain
accurate and tinely nedical advice about the
managenment of the patient. Further discussions
anong interested parties will be needed to
facilitate inplenentation of this resolution

Thanks for your attention.

CHAI RVAN NELSON: Comrents or questions?
Dr. Koerper isn't here. So thank you very nuch.

The next presentation is the disaster
response. | assune that nmeans Septenber 11th,

synonynous terns, lately. Dr. Alan Wllianms from
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t he FDA.

DR. WLLIAMS: Thank you. Like the
Kennedy assassi nation and the Challenger shuttle
di saster, nost of us know exactly where we were
when the events unfol ded on Septenber 11th. | was
in aroomlike this, |earning how to be a Federa
supervi sor, but soon found nyself with coll eagues
around a large conference table in the Ofice of
Bl ood, trying to gather as mnuch information as
possi bl e about the unfolding events by working the
t el ephones and e-mail and so forth.

Basically, on Septenber 11th FDA and its
many entities nonitored devel opments cl osely and
tried to anticipate the range of blood supply and
supply scenarios that could unfold, recognizing
that we had very little information in the early
stages. We didn't know if these events could be
occurring at nultiple sites or just what the fina
i mpact m ght be.

We readily established close contact with
bl ood organi zati ons, manufacturers, the Departnent
of Defense, and other HHS agencies, and based on
information gathered in the early hours, issued a
policy statenent in the evening of Septenber 1lth

allowing for nodifications within the existing

28
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regul atory framework that would allow training and
certification of enmergency staff nenbers com ng
froma health care environnent, who could be
trained to collect blood in a safe manner.

Al so, we made provisions for release and
use of units that may have to be transfused prior
to conpletion of all testing. 1In fact, this was
not used to any great extent, but provisions were
made so that this could happen if supply shortages
occurred that really indicated that.

Because of the lines of donors that were
there, that presented to donate blood to help in
the disaster situation, we allowed that shipping of
unl i censed bl ood conponents could be done in
interstate comrerce providing that adequate
| abeling was provided. And to nonitor al
col l ections and bl ood shi pnments that were occurring
under these nodified policies, we required product
i dentification and record-keeping for each of the
col l ections and distributions occurring during that
time period.

Wthin really a day to a day and a half,
it became clear that the need for blood was not
what the potential could have been, and by

Septenber 14th a revised policy statenment was
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i ssued, essentially returning policy regarding
collection and distribution to a relative state of
normal cy. Training and certification of energency
staff was revised to allow sone necessary use of
urgently trained staff where indicated, but for the
nost part it returned to nornal

We asked for quality assurance
i nvestigations within 72 hours for all units
collected during that tine period, to nmake sure
that they net all current safety and regul atory
requi renents. The release of units that were not
fully tested was revised, as was the shipnent of
unl i censed bl ood conponents in interstate conmerce,
whi ch was di scontinued. And now the energent
scenario was the fact that the airlines were shut
down and supplies and test reagents were becom ng
limted in sone areas, so we mamde provision for use
of alternative FDA-registered | aboratories to all ow
continuity of testing

The transportation disruptions in fact did
prove to be somewhat challenging, and in the course
of the several days foll ow ng Septenber 11th we
needed to take neasures to assure continuing
availability of supplies, reagents, which involved

| ot rel ease nmeasures and | ooking into nmeans in
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whi ch sanples could be shipped in a reliable manner
not using the airlines, which were not worKking.

At the end of this experience, and
actual Iy throughout the experience, we instructed
staff to formalize records in terns of the
interactions with industry and the steps that we
were taking and the inquiries that were made in to
the Office of Blood. And this formal docunentation
of these experiences really becane the first
conponent of what has devel oped as our new
energency response strategic plan within the
office, and I'lIl say nore about that in a nonent.

Then came anthrax. In Cctober, while many
of us were at the AABB annual neeting, sone
remai ning FDA staff were neeting extensively with
scientific experts to determ ne appropriate
policies in the event that potential blood donors
m ght be exposed to the anthrax agent. And it was
agreed that no known risk of transm ssion would be
there from bl ood collected from asynptonmati c donors
who may have been exposed to bacteria or spores, as
| ong as those donors were healthy.

This resulted in issuance of a guidance in
Oct ober entitled "Recomendations for the

Assessnent of Donor Suitability and Bl ood and Bl ood
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Product Safety in Cases of Possible Exposure to

Ant hrax," with the provisions included in this

gui dance that in cases of proven anthrax, donor
deferral shoul d be nmandated or recomended unti
conpl etion of appropriate treatnent, and that
quarantine and retrieval of in-date products should
occur. This is in case of proven anthrax

i nfection.

In instances where there is denpnstration
of colonization or suspected skin | esions, donor
deferral should be acconplished until an alternate
di agnosis is established or a course of treatnent,
appropriate treatnment, is conpleted. And in cases
where there is potential exposure but with an
unconfirmed di agnosis, nedical discretionis
advised in ternms of donation.

Subsequent to these events, |ike many
ot her organi zations, both Federal and non-Federal,
FDA has been working hard on an emergency response
strategic plan. |In general terns it boils down to
four different elements, the first being actions to
treat or protect affected individuals by |ooking at
potential bl ood products or conponents or
derivatives that m ght be appropriate for

treat nent.
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And the second entity, actions to protect
the bl ood supply, bioterrorismor other terrorist
activities that mght linmt blood donors or
facilities or reagents or staff that would be
avail able to collect blood, we're trying to
anticipate different scenari os and devel op
energency procedures that could be brought into
pl ace. And the special enphasis here is of course
bi oterrori sm agents.

Third, we're taking actions to assure
continued supply availability, again anticipating
potential scenarios, |ooking at ways to nonitor the
bl ood supply, working with HHS, and in general just
anticipating factors that could conproni se supply
and trying to preenpt those.

And then finally, extensive outreach
activities. The major blood organizations and
manuf acturers are devel opi ng conti ngency pl ans of
their own, and we're working carefully with those
external and agency-rel ated conponents to develop a
wor ki ng plan that hopefully will formthe basis of
a wel | -coordi nated energency plan. And there are
several neetings coming up in the ensuing nonths,

i ncluding the PHS Safety and Availability

Conmittee, which will be extensively discussing

33
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some of these aspects of the energency plan

CHAI RMAN NELSON: Thank you

Davi d?

DR. STRONCEK: Well, good luck with your
planning. | think it's going to be very difficult.
You know, it's easy to decide on these things if
you know there's an energency. But what happened
on Septenber 11th, everyone thought there was going
to be an energency with the blood supply and there
really wasn't. So then the bl ood was col | ected,
think in many centers under practices that would
not be--they didn't use their normal SOPs.

And so what happens when you don't have
the energency, you have all this blood, are you
going to address that issue? So you coll ected
bl ood under energency SOPs, but then there's no
ener gency.

DR WLLIAMS: Well, as | mentioned
earlier, the enmergency SOPs were put into place
because it was an unknown situation, and they were
in place if we needed them In response to the
safety of the blood collected, we did require a
conplete audit of those units collected. In terms
of over-collection, this is not an area that FDA

has any direct control over.
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DR. STRONCEK: But it's clear that units
that were collected on Septenber 11th, 12th and
13th were collected with people screening bl ood
donors that were not trained to do that, and those
units then went into inventory. | know you asked
that people audited everything, but still, you
know, if you went back and | ooked and there was no
ener gency, nobody woul d say those units were
collected in a way of their normal SOPs. So then
all of a sudden, you know, you're using those units
a nonth | ater when there's an excess of blood, and
what happens if one of those units really shouldn't
have been collected at all?

DR. WLLIAMS: Well, we are aware of sone
reports where the audits turned up a proportion of
units that did not meet current standards, and
those units were renoved fromdistribution. And
the whole idea of an audit is that the safety and
usability of units should be docunmented and
denonstrated, and then they are appropriate for the
nor mal supply.

DR. FI TZPATRI CK: Al an, my question was
about just that thing. Was there an increase in
vari ance reports to the FDA? |s there an analysis

bei ng done on what happened to the audits of those
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units collected after the incident? Did you see
i ncreased product recalls or w thdrawal s? And
what' s being done by the agency to exam ne the
i mpact of your policy?

I want to commend you on being proactive
and devel oping a policy and putting it out, and
dealing with the anthrax and responding to the
i ncident, but what's being done now to anal yze the
i npact of those things that you did? How nany
products were shipped in an unlicensed state, and
that sort of thing?

DR. WLLIAMS: The data regarding use of
the alternate policies that were put into place at
that tinme, we have primarily results collected
woul d say anecdotally in ternms of results of
audits. We don't have that currently on a
uni versal basis. | think it would be appropriate
to obtain that, and | think it probably is
sonet hi ng whi ch woul d be determ ned at the end of a
current collection year, but we have not in a
uni form way attenpted to collect that information
| think it's a good point.

CHAI RMAN NELSON: Was there any evidence
of increased infectious markers during--donors

during that period, or are the nunbers too small to
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| ook at

smal | .

t hat ?

DR. WLLIAMS: The nunbers aren't too

The nunbers are actually quite large. |

think the difficulty is, the mix of first-tine and

repeat donors changes, and potentially the m x of

denogr aphi cs of the incom ng donors changes. There

are studi es underway, including REDS, and | know

sone i ndi vi dua

mar ker rates.

bl ood centers that are | ooking at

Prelim nary data that has been

shared with us indicates no higher rates above what

37

woul d be antici pated when corrected for the first-tinme donor

st atus.

actually a fair

MS. KNOWLES: | understand that there was

nunber of hepatitis C cases

uncovered as a result, too.

DR. WLLIAMS: That's correct, and in fact

the rates of hepatitis C infection are higher in

first-tinme donors. Rather than being attributable

to the energency outpouring of blood donors, it is

probably nore due to the fact that it's an incom ng

popul ati on that has not been previously screened.

i ssue |

DR. M TCHELL: Now with the bioterrorism

know that the post office is noving toward

irradiation of the nail and that that night be a

probl em

What

is the FDA doing to address that
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i ssue?

DR. WLLIAMS: Could you develop that a
little further?

DR. M TCHELL: GCkay. My understanding is
that the shipnment of sone of the testing conponents
through the mail, that the irradiation mght affect
the viability of sonme of the test kits, and that's
what | was wonderi ng.

DR. NAKHASI: | think at this point we
don't--thank you for bringing it to our attention--we don't
know anyt hing about it. W' Il look into
it. So at this point we don't have any
i nformati on.

CHAI RVAN NELSON: Mark, do you have any
ot her information on this?

DR. NELSON: No. No, that's all

CHAI RVAN NELSON: O her comments? Thanks.

Dr. Ed Tabor is going to discuss a summary
of the NAT workshop Decenber 4th and 5th.

DR. TABOR: A workshop sponsored by FDA
was hel d on Decenber 4th and 5th, 2001, at the
National Institutes of Health, with the title
"Application of Nucleic Acid Testing to Bl ood Borne
Pat hogens and Energi ng Technol ogies." A nunber of

chal | engi ng regul atory issues were discussed
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concerning the inplenmentation of NAT screeni ng of
bl ood and plasnma to detect viruses.

I will try to highlight sone of the
difficult or controversial issues that we
di scussed. However, interested persons should
check the FDA web site for the transcript, which
shoul d be available on Iline by the end of the
nonth, to read the text of the tal ks on such topics
as the devel opnent of reference standards and ot her
aspects of assay validation for NAT, the detection
of emergi ng pat hogens, and the use of DNA
m croarray chips and other new technol ogies to
enhance NAT screening

In addition to preventing w ndow period
transm ssi on of bl ood borne viruses, NAT screening
can prevent rare cases of transm ssion by atypica
carriers. In an opening sumuary at the workshop
Dr. Busch nmentioned several anti-HCV negative
donors who were NAT positive and transnmitted HCV to
reci pients over a long period of time. Dr.
Neubl i ng descri bed H V transm ssion by three NAT-positive,
p24 antigen negative, and anti-HV
negati ve individual s.

The workshop al so included a session on

the possible substitution of NAT screening for
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various tests that are currently licensed. One
such i ssue was whet her NAT screening for HV could
permit elimnation of the screening test for p24
antigen, a test that was originally reconmended as
an interimneasure in 1996

Dr. Stramer reported that since 1996, the
test for p24 antigen has only detected six units
donated to the American Red Cross and nine units
donated to Anerica's Blood Centers that would not
have been detected by tests for anti-H V. In al
of the data presented at the workshop, H V NAT was
nore sensitive than p24. No one reported any
instance in which a unit that was anti-HV negative
and p24 positive would not have been detected by
NAT.

Dr. Conrad and Dr. Stramer both described
studies in which NAT on m nipools of 512 units
detected every sanple that was positive for p24.

Dr. Stramer reported studies in which NAT on

m ni pools of 128 units or 16 units detected p24
negative sanples that would not have been detected
wi t hout NAT. These data suggest that |icensed NAT
screeni ng m ght nake p24 screeni ng unnecessary in
the future.

Dr. Kleinman presented an excel |l ent
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summary of data indicating that HBV NAT on

nm ni pools would not pernit the elimnation of the

currently recommended anti-HBC screeni ng of whole

bl ood donations or the replacenent of the required

HB-sAg testing of all blood and plasma donati ons.

There is sufficient evidence that a very
smal | nunber of donor sanples are HB-sAg negati ve,
anti-HBC positive, and have detectabl e HBV DNA, but
the HBV DNA copy nunber is very low, |ess than 100
copies per nL. These sanples are presunably
i nfecti ous but would not be detected by HBV NAT on
nm ni pool s.

Thus, only the devel opnent of very
sensitive single unit NAT screening mght permt
the elimnation of anti-HBC screening of whol e
bl ood donations. Further, reports of HB-sAg
positive donations that were NAT negative but were
found to be NAT positive when |arger vol unes of
pl asma were tested, conbined with the |ong history
of HB-sAg screening of blood donations, makes it
unsafe to consider elimnating HB-sAg screening
simply because of NAT nini pool screening.

Furt her consideration of this issue wll
require data froma large study using sensitive

assays to detect HBV DNA and quantitate HBV vira
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| oad, in which followup sanples fromthe donors
are al so obtained and tested, and in which the
focus is on single unit NAT. O course, it is
hoped that using NAT to test individual units
rather than to test mnipools will eventually be
technol ogically possible and cost-effective. This
woul d nmake NAT screening far nore sensitive.

Neverthel ess, it was not clear from
presentations at the workshop exactly how long it
will be before single unit NAT is available
Clearly, npst of the compani es working on
devel opi ng nmi ni pool NAT are al so working on and
eval uating single unit NAT, but it appeared from
the workshop presentations that a cost-effective
single unit NAT is still not avail able.

NAT screening for parvovirus B19 and NAT
screening for hepatitis A virus were discussed in a
session of the workshop, and nore extensively in
the panel discussion at the end of the second day
of the workshop. NAT systens for these two viruses
are usual ly discussed together because of simlar
regul atory issues, even though there is no
scientific simlarity.

FDA has permtted NAT screening to detect

parvovirus B19 and HAV in mnipools as in-process
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control testing rather than as donor screening.
NAT assays geared to detect only high
concentrations of parvovirus Bl9 are expected to
detect between one positive unit in 1,000 and one
positive unit in 13,000 bl ood donations or source
pl asma donati ons, based on the results of testing
reported by the Anerican Red Cross, Alpha, Aventis,
Baxt er, and Bayer

The nunber of HAV positive units is
expected to be from1l in 1 mllion blood donations,
based on Red Cross testing, to between 1 in 100, 000
and 1 in 400,000 source plasna donations, based on
the results of testing reported by Aventis and
Baxter. NAT for parvovirus B19 now has been
initiated voluntarily by all four major
fractionaters as an in-process control.

Sone but not all of the fractionaters are
screening for HAV, or will be doing so by early
2002. They are doing screening for parvovirus B19
according to standards that they expect FDA to
recommend, nanely, to keep the titer of parvovirus
B19 bel ow 10,000 international units per nL in al
manuf acturi ng pools for plasm derivatives.
Screening for parvovirus B19 was reported at the

wor kshop to renove about 10 | ogs of virus fromthe
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production pool

Dr. Straner said that the American Red
Cross plans a two-phase introduction of screening
bl ood donations for parvovirus B19 and HAV by NAT
Phase one will involve screening mnipools that are
| arger than those for NAT screening of HV and HCV
and will involve doing so after 42 days have
el apsed. This will be in-process control testing.
Ef fectively, this will anmount to screening

recovered plasma. Since all cellular conponents

will be outdated at the time of testing, any
positive pool will be discarded entirely wi thout
identifying the specific positive unit. In phase

two the testing protocol would be nodified in a way
that would incidentally make donor notification
possi bl e, and this could amunt to donor screening
The Red Cross expects to have further discussions
wi th FDA about this phase

Dr. Bianco said that America's Blood
Centers probably will performin-process NAT
m ni pool testing for parvovirus Bl19 and HAV. In
addition, Anerica's Blood Centers plan to identify
units with low | evel s of parvovirus B19 and to use
only these, or preferably only negative conponents,

for transfusing high-risk recipients such as
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pregnant wonen. However, comrents nmade by ot her

neeting participants indicate that sone interna

di scussi on about such selective screening will be

likely to occur.

It should be emphasi zed that screening by
NAT for parvovirus B19 and HAV are consi dered by
FDA to be in-process control testing because only
m ni mal public health benefit would be expected to
result from donor or recipient notification within
the tine frane that testing is currently being
performed. It is current thinking at FDA that any
testing for parvovirus B19 or HAV that was done in
real time, and at the same tinme identified specific
donors who are infected with either virus, would
constitute donor screening because it would permt
donor or recipient notification or targeted
donations that would have a public health benefit.
Such donor screening would be subject to the sane
types of requirements as other donor screens.

There was a substantial and fascinating
session in the programon the use of DNA m croarray
technol ogy to enhance NAT screening. However, the
panel discussion after the session reveal ed that
application of this technology for bl ood screening

is still 5to 10 years away. At present,
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m croarray methods are not suitable for use by
routi ne or non-research | abs because of a variety
of factors that can interfere with proper testing.
However, the technology is constantly inproving.

One wor kshop attendee pointed out that
nm croarray technology is designed to test a snml
nunber of samples for up to 50,000 genes. In
contrast, blood bank testing needs a technology to
test thousands of samples for a half dozen to a
dozen genes. It was suggested that HLA screening
m ght be npbst suitable for the first blood bank use
of mcroarray technology. Once a testing format
such as this is in place in the blood centers, it
becomes much easier to nodify it for new screening
pur poses thereafter.

Dr. Hewl ett pointed out that at the 1994
NAT wor kshop, skeptici sm was expressed concerni ng
the utility of NAT for bl ood bank testing, and that
five or six years |l ater NAT was being w dely used
for just that purpose. She urged that we reserve
judgment on how fast microarrays could be
i ntroduced into bl ood and plasma screening, since
the technol ogy can rapidly evol ve.

Thank you.

CHAI RMAN NELSON: Comrents or questions
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for Dr. Tabor? Yes?

DR. FITZPATRICK: Ed, is there a process
for the elim nation of a test |ike p24?

DR. TABOR Well, | think the tests have
to be discussed in two different categories: tests
that are recomended and tests that are required.
p24 was recomended, and as | said, it was
recormmended as an interimneasure. | think we were
anxious to give the blood supply as close to a zero
risk as possible at the tinme, and it was recogni zed
that better tests would be available in the future.

A reconmended test has inherent in the
recommendati on the understandi ng that any applicant
can cone to FDA with an alternative way to approach
screening, and so if a group has sufficient
evi dence that NAT screening would be of equal or
greater sensitivity as for instance p24 testing
wi t hout any loss in specificity, that FDA woul d
consi der those data and could permt the
substitution of NAT screening for p24 by that
appl i cant.

DR. FI TZPATRICK: So the applicant has to
come to you with the information, rather than you
wi t hdrawi ng the recommendati on once it's |icensed?

DR. TABOR: | assune that if we had--first
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of all, we have to have the data brought to us
because the data is al nbst al ways generated outside
of FDA. | would assume that if we had sufficient
data to withdraw the recomrendati on, we would be
able to do so

DR. FI TZPATRI CK: Okay, and just one other
conmment. | understand the cost-effective issue of
single unit testing, but we have been doing single
unit NAT for a year and a half now on all our
speci mens, and Chiron has all that information and
all that data.

DR. TABOR  Just for the benefit of both
nmysel f and the audi ence, could you el aborate on
that a bit? When you say "we", do you nean al
mlitary--

DR. FI TZPATRI CK: The Arnmy and Navy. Arny
is doing all testing for the Navy, so the Arny and
Navy units coll ected have been tested by single
unit NAT since--

DR. TABOR For HIV and HCV?

DR. FI TZPATRI CK:  Yes.

DR. TABOR: And for how |l ong ago?

DR. FI TZPATRI CK: Since we started, which
is about a year and a hal f now.

DR. TABOR And where is it actually being
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conduct ed?

DR. FI TZPATRICK: At Fort Hood, Texas and
at Fort Knox, Kentucky.

DR. TABOR: So all sanples are sent there?

DR. FI TZPATRI CK: Ri ght.

DR. TABOR: And you're doing it with
Chiron, it sounds |like you said?

DR. FI TZPATRICK: Yes, and then the Air
Force is contracting with local civilian, so that
their sanples are being done by mnipool. And
Chiron has that information and the results.

CHAI RMAN NELSON: Dr. Epstein has a
coment .

DR. EPSTEIN: Well, | wanted to conment
upon the p24 issue. Regarding the single unit--can
| be heard in the back? Can you raise your hand?
No? Maybe I'll nove to a new m ke.

Can | be heard now? Okay. Wth regard to
single unit testing, you know, it falls to the
manufacturer to subnit data to the agency to
support a licensing claim so unless and until such
data is reviewed and approved in product
application, we would regard continued use as
i nvestigational. |In other words, it should be

under and IND. But nothing prevents Chiron or any
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ot her conpany that has gathered such data from

maki ng a submi ssion to the agency, so that's the

pat hway.
W

correct, but

th regard to p24, what Dr. Tabor said is

let me also nention that FDA has

i ssued a final regulation which becane effective

Decenber the 10th on donor testing, and it says

that the agency periodically in guidance will

recommrend which tests are deened adequate and

suitable to

transmtted

reduce the risk of transfusion

i nfections.

And that's a paradi gmshift, because in

previ ous regul ati on we enunerated certain agents

for which one had to test, and indeed certain

tests. So,

the regs as

for exanple, the HB-sAg was mandated in

serologic test for syphilis, antibody

to HV. Those were the only tests enunerated in

the regs. Everything el se was under

recommendat i

ons.

However, under the paradi gm of the new

regul ati on we specify etiologic agents, and then we

indicate that we will through gui dance establish

which test t

echnol ogy is appropriate. So

basically, at a certain point intinme it may be

possi bl e for

us to decide that the H'V-1 p24 is no
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| onger necessary to adequately and appropriately
reduce the risk for transfusion-transmtted H V.

VWhat has happened, as described, is that
in the first license, which was for NAT for source
pl asma by National Genetics Institute, and then a
corresponding |icense supplenent from Al pha
Ther apeuti c Corporation for inplenentation, we did
approve an NAT mi ni pool nethod both for HCV and for
H 'V, and in that sane approval we approved
di scontinuing the H V-1 p24 upon inplenentation of
the HHV-1 NAT. So we do regard it as a case-by-case
deci si on based on the data subnmitted for the
HI'V NAT. And so then, you know, it would convey to
the approved user. |If they are using the test
approved with that condition, then they can drop
the H V-1 p24 NAT.

CHAI RMAN NELSON: Has that happened?

DR EPSTEIN. | don't know if it has been
i npl emented yet. |In other words, we have approved
it, but I don't actually know whether they have
i npl emented. Perhaps there is a representative
here who coul d conment.

DR. FITZPATRICK: On the single-unit
testing, Jay, since resolution of a mnipool that

cones up positive has to be done by single-unit
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testing, isn't there sort of an inherent licensure
of a single-unit test within that?

DR. EPSTEIN: Well, no, because the
performance characteristic of a single-unit test
when used for mass screening could be different.

In other words, when you use it to secondarily test
a pre-screened set of presunptive positives, you
get a higher positive predictive value than if you
sinply use it randomy screening. So | think what
you' re suggesting is that the added work to
validate it mght be a lot less than if you had,
you know, no previous experience, and | woul d agree
with that.

And we have had sonme dial ogue with the
conmpani es about the possibility to establish the
single-unit test with the labeling for the
m ni pool, provided that a small trial shows it to
be non-inferior. And then later, presumably phase
four, one could then establish the exact
performance characteristic, already knowing that it
is as good or better than what it was originally
| abel ed to be

So there are ways that we can try to
expedite the progress here, but | would contend

that the use as a secondary test does not have the
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same performance characteristic as the up-front

use.
CHAI RMAN NELSON: Yes? Could you identify
yoursel f?
MR. HEATON: Yes. Good norning. |I'm
Andrew Heaton with Chiron Corporation. | wanted to

confirmto the conmttee that we have subnitted
material to allow the replacenent of p24 antigen
testing with nucleic acid testing, and that
informati on was subnitted to the agency
approximately 12 weeks ago. |In addition, to answer
Col onel Fitzpatrick, we have also conpiled the U S
mlitary individual donor testing data which has
been col |l ected over the past 18 nonths, where |
m ght add i ndividual donor testing has perfornmed
extrenely satisfactorily, and that data has al so
been submitted to the agency within the last two
weeks. We believe this should allow individual
donor testing.

CHAI RMAN NELSON: You're not testing NAT
for HBV, right? Just HV and hepatitis C?

MR. HEATON: No, just HV and hepatitis C

M5. WAGNER: Hi. |I'm Tori Wagner with
Al pha Therapeutic, and we have di scontinued the p24

antigen testing.
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CHAI RVAN NELSON: Okay. Well, we've got a
rare event. W're way ahead of tine. Next was
supposed to be a break, but I think it's alittle
early for--yes?

DR. DAVEY: |I'm Richard Davey. |'mthe
chief nedical officer of the New York Bl ood Center,
and I'd like to make just a few comments related to
the Septenber 11th events and the disaster comments
that Dr. WIlianms made, and al so some observations
that we are noting in the current bl ood supply
situation.

I guess as you know, we were the blood
center at the epicenter of the events on Septenber
11th, and we've learned a |lot fromthat experience,
and we're looking with great anticipation to the
Advi sory Comrittee on Blood Safety and Availability
nmeeting on January 31st and February 1st which is
going to eval uate disaster response in the bl ood
comunity in nuch nore detail

Very briefly, we observed very quickly
that it was very inportant to assess the nedica
need around the catastrophe. W sent 600 units
wi thin one hour of the first attack to the downtown
New York hospitals, and unfortunately even that

amobunt of bl ood was not needed, but it was unclear

54



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

for a day or two. The conmunications were down.

And we did find very quickly, and we want
to talk about this nore at the end of January, that
communi cation is so essential. W fortunately had
cell phones that operate on sone wave phase, |
don't know the technol ogy, but they worked when
everything el se was down. All the other cel
phones and tel ephones were gone. And those phones
were critical for us to manage our response to the
cat astrophe

Transportation was clearly a problem and
we quickly were able to get the police and fire to
hel p us nove bl ood around, but that was an issue
with the planes and bridges and tunnels cl osed.

There were clearly issues in managing the
i nflux of donors. W within tw days decided that
we were going to ask people to conme back. Just a
bit of data on that, which isn't really tight at
the nonent, but we asked approximately 24,000 to
25,000 people to please cone back, that we had
enough bl ood. We have contacted or attenpted to
contact all 25,000-plus people.

We' ve had over 8,000 fol ks have signed up
to donate blood. About 2,500 of those have

actually shown up to donate, and we've had about
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2,000 usable units. So about 9 percent of the
24,000 or 25,000 people that we did ask to cone
back have actually cone back and donated. |'m not
sure that that's bad or good. W haven't teased
out how many of those are first-tinme donors, how
many are repeat donors, but that's our experience
thus far.

By the way, Dr. Mtchell, at this nmeeting
in January the post office will be invited. They
are already on the docket. Another concern, by the
way, which is interesting for that meeting--1'"m
di verging a second--is snall pox imunizations, if
they are recomended nationally, could possibly
i mpact the bl ood supply because there is a deferra
for live vaccines, and if a |lot of people are
vacci nated, it could have an issue. These are
spin-offs that are very interesting in ternms of the
Sept enber 11t h epi sode

Anot her repercussion that we are noting is
a worrisonme trend now in terns of our donor base
We had this great surge in donations, very
heartwar m ng, but now we're seeing a very worrisone
downturn in our donations. W |ook at the
ef ficiency of our donor drives, the nunber of

peopl e who actually show up vis-a-vis the bookings.
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We usually run 100 or 110 percent because there are
a lot of walk-ins. W are down to about 80
percent.

The Police Acadeny of New York, for
i nstance, yesterday cancelled a 500-unit drive
because the police have been, the cadets have been
on the streets. They have to cone back and get
sonme | essons. They can't accommpdate a donor
drive. W have noticed other corporations, a
little bit of a burnout, whatever. Obviously there
has been negative nedia attention about the surplus
and how it was handl ed

And we think this is a nationw de trend.
| believe there are several blood centers on appea
right now. So |I think the blood supply is very
vol atile, very unstable at the nonent, and the
reper cussi ons of Septenber 11th, not only the
i medi at e repercussions, the disaster response, but
the short- to medium, maybe even long-termeffects
on the blood supply are yet to be determned. O
course the vCID deferrals will not help, and we are
i mpacted, as you know, npost significantly by those
deferrals.

So we have a lot to learn. | think the

nmeeting in January is going to be very useful, and
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I think the caution flags are flying right nowin
terns of the donor base, its volatility, and
perhaps the decline in donors that we're seeing.
Thank you

CHAI RMAN NELSON: Maybe you coul d, maybe
you or sone other blood bankers could tell, what
was the change in the proportion of first-tine and
repeat donors in the period around Septenber 11th?

DR. DAVEY: We're looking at that. W
haven't | ooked at that yet, M. Chairnman, but we
are trying to tease it out. That's very inportant
i nformation.

We have found, though, as | think Al an
nmenti oned, that our marker rates in the people that
did show up after the 11th were essentially
identical to the marker rates that we have
identified in a normal m x of donors that present
at our donor centers.

CHAI RMAN NELSON: So normal Iy about 30
percent are first-tinme donors? |s that about
right?

DR. DAVEY: That's about right, 25, 30
percent.

DR. FITZPATRICK: |I'msorry. | had one

nore question for Dr. Tabor. On the hepatitis A
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and the parvo B notification and recall, when you
made the coment that all cellular products would
be expired by the tinme you knew the test results,
I'"d just like to remind the agency that there is a
resurgence of interest in frozen red cells, and
those cells would not be expired by the time you
got those results, so you need to make a
consideration for that during your deliberations.

DR. TABOR: Yes. Thank you. W are aware
of that, and | left that out of the discussion just
for sinplicity. But the point being that if tests
in situations that Dr. Stramer had discussed in
their phase one, where the testing is done at a
poi nt after nobst of the conponents or all of the
components have expired, obviously notification is
not rel evant unless there were a situation where
there were frozen conponents.

DR. SCHM DT: M. Chairnan, earlier agenda
notices that we received indicated that in this
committee report section we would have a report on
consent decree update, and that has di sappeared
fromthe agenda. |s there any conment on that?

DR. SMALLWOOD: If you will notice, on
your agenda it's scheduled for Friday nmorning. The

presenter was unable to nmake this session, so
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that's why it was noved

DR. SCHM DT: Thank you. Excuse ne.

DR. SMALLWOOD: And that's why we have
nore tine.

CHAI RMAN NELSON:  Well, | would think
that--is Dr. Kahn here? Yes? No? How about Dr.
Chapman? Okay. | wonder if we could--Dr. Nakhasi,
do you think we could nove in to begin discussion
on the Sim an Foamy Virus issue?

DR. NAKHASI: Right now?

CHAI RMAN NELSON:  Yes.

DR NAKHASI: | think we could, but I
think Arifa Kahn is going to be presenting the--

CHAI RMAN NELSON: Okay. Right. So it
doesn't make sense to start.

DR. NAKHASI: That's the problem

CHAI RMAN NELSON: Ckay. | guess then
we' |l have a hal f-hour break, unless sonebody has a
speech to make. So we'll conme back at 10 o' cl ock

[ Recess. ]

DR. SMALLWOOD: May | ask all of the
committee nenbers to please return to your seats?
We are ready to reconvene. W' re sorry about the
del ay, but you know that the Bl ood Products

Advi sory Comrittee neetings are always uni que, and
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we try to live up to our reputation.

Dr. Nel son, whenever you're ready.

CHAI RVAN NELSON: The next group of
presentations is on the Siman Foany Virus and the
i ssue of transm ssion by blood and bl ood products,
which | think the virology nay be nore interesting
than the transfusion risk, but it is an interesting
virus. | think we all will agree with that. And
to introduce the topic, Dr. Hira Nakhasi fromthe
FDA.

DR. NAKHASI: Thank you, Dr. Nel son.
want to apologize to all the conmittee nenbers for
the delay here, because | thought we will get
started earlier, but traffic and other things don't
et you. NModther Nature doesn't want it to be that
way. So | again want to apol ogize, and let's get
started with the topic.

Today | am going to present in front of
you the topic, which is basically the potential
concerns for Siman Foamy Virus transm ssion by
bl ood and bl ood products. The issue here is to
seek advice fromthe Advisory Conmttee to assess
the possible transfusion risk fromSFV. | will
sort of build up the issue, why we are concerned

and why we brought this issue to the Advisory
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Conmittee neeting here

As a way of background, and you will hear
alittle bit nore about the background and the
pat hogenesis of this virus by Dr. Arifa Kahn in the
presentation follow ng m ne, however, just to give
you a little bit brief introduction to this virus,
Simi an Foany Virus belongs to the Retroviridae
fam |y, and the preval ence of SFV infection in wild
animals is very high. Seroprevalence is higher in
captive aninmals versus the wild animals. Precise
node of transmission is not clear. However, we
believe to start that it is transmitted by the
saliva when the aninmals bite other animls or
ani mal s bite hunmans.

The infection, in several pathogenesis
nodel s using the small animals |like rabbits and
m ce, they found out that they get infected by the
respective Siman Foany Viruses, but wi thout any
evi dence of pathology in those ani mal studies.

Wth regard to infection in humans, SFV
infection is not believed to be prevalent in human
popul ati on. However, humans who are handling or
are occupationally exposed to non-human pri mates
can be infected by SFV. There have been severa

studi es done where they have shown, in the past
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there were several studies done where they showed
that several diseases such as nyasthenia gravis and
sonme ot her diseases | cannot even pronounce,
nultiple sclerosis, there has been sone association
with this foany virus. However, that association
was tenuous. However, further analysis of those
studi es, they are using several methodol ogies |like
Western blot, PCR, IFA it turned out to be there
was no associ ation between foamy virus infection
and these di seases.

Then a current concern for us is basically
on the follow ng studies, which you will hear nore
from both CDC presentation as well as from Health
Canada presentation, that in an unlinked CDC
serosurvey of North American zoo workers, they
found out that 4 out of 322 individuals who were
tested were positive for this SFV infection. And
woul d |'ike to enphasize here, out of 322, 133 were
potentially people who had handl ed the non-human
primtes, and all the four were positive fromthat
group, whereas they had 189 people who had not
handl ed, and none of the infections were in that
group. Fromthese studies and ot her studies, the
seropreval ence of this infection is between 1.8 to

3 percent anong the people who are occupationally
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exposed to non-human pri nmates.

Anot her study about which you will hear
from Heal th Canada, a recent study which was done,
agai n unlinked serosurveillance of non-human
pri mate handlers, they found 2 out of 46
seroreactive people, and one of them was very
strongly positive for the anti body on the Western
bl ot, and one was weakly reactive. That pronpted,
basically that pronpted Health Canada to sort of
ask CDC and FDA what can be done.

They were thinking at that time, can there
bl ood people who will be deferred donors? These
non- human primte handl ers can be deferred for
donation. However, at this point you will hear
from Heal th Canada they are not considering that at
the nonent. But then again, this is again a
seropreval ence study, very limted

Not only that, they found that SFV can be
i sol ated from humans, these workers who are exposed
to non-human primates. And in another | ook-back
study whi ch was done by CDC and Atlanta Red Cross,
where basically you will hear nore of that in
Loui sa Chapman's presentati on, where they found out
one positive person who had donated over | guess

several years, and seven donations fromthat person
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were transfused, and four were basically traced
back, and those four people who had got the
transfusion fromthis positive donor did not show-are
negative for the last 1.7 to 7 years post-transfusion, so
obvi ously they are not infected.

So, however, based on these observati ons,
which are the studies | presented to you, the CDC
study which you will hear nore detail, the Health
Canada study you will hear nore in detail from and
other studies fromthe literature survey, it |ooks
that there is insufficient data to exclude the risk
fromtransfusion at this tine.

So the topics we will be discussing this
norning will be the review of SFV biol ogy and
pat hogenesis by Arifa Kahn, and she will educate us
all about what this SFV--1 mean how this
pat hogenesi s of SFV takes place. Then we will hear
a review of investigation on human infections from
SFV and proposed human studi es from Loui sa Chapman
fromCDC. And then we will hear the review of risk
assessnents from Paul Sandstrom from Heal th Canada.

And then the last, we will hear the
proposed ani mal study which FDA is proposing,
especially Arifa Kahn is proposing. And in

coll aboration with Arifa Kahn, we would like to ask
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the question: Can this SFV be transmitted through
the bl ood?

Therefore, while you are listening to
their presentation, | would like you to pl ease pay
attention to these follow ng questions. The three
gquestions we will be asking to the committee are:
One, does the committee agree that the currently
avai |l abl e data are insufficient to determnine
whet her SFV can cause adverse health effects in
humans? That's one

Nunber two, does the conmittee agree that
the currently available data are insufficient to
determ ne whet her SFV can be transnitted by bl ood
transf usi on?

Nunmber three, we would request your
comments on the adequacy of the proposed study to
eval uate SFV transm ssion by bl ood transfusion?

So at this point I would like to ask Dr.
Arifa Kahn to present the first part of the talk.

DR. KAHN: Good norning. Today | would
like to describe to you a group of retroviruses
that are distinct fromother retroviruses in nmany
of their properties, as well as different fromH YV
and HTLV, which you are quite fam liar wth.

Foany viruses forma unique genus called
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Spumavirus, due to their unique biological and
genetic properties, which include an extrenely
broad host-, tissue-, and cell-tropism To date
there is no known cell line that is resistant to
infection by Siman Foany Virus. Also, in npost
situations in culture these viruses are highly
cytopathic. However, there is no known

pat hogenicity to date with this group of viruses.

Sim an Foany Viruses share many of the
genom ¢ structural features of other viruses, such
as LTRs at both ends of the viral genonme, as wel
as structural genes gag, pol, env. However, they
are distinct fromthe sinple retroviruses in that
t hey have open reading franmes, such as tas and orf-2,
which the tas is known to encode a
transactivating protein which is necessary for
transcriptional activation of the two pronpters
that are shown in the figure.

Al'l right. So therefore these viruses are
consi dered conpl ex retroviruses because of the
addi ti onal open reading frames. However, foany
viruses have properties that are distinct from
other retroviruses and are simlar to the famly of
Hepadnaviridae, in that the infectious particles

have been shown to have associ ated |inear DNA

of
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genones. Also, persistently infected cells contain
very large amounts of |inear DNA.

This is showing a diagranmatic figure of
the replication cycle of foany viruses. The virus
cycle is conplex because it does share certain
features of retroviruses and others of
Hepadnavi ri dae. However, what | would like to
focus is that like all retroviruses, foany viruses
do have the critical step in their life cycle of
i ntegration, which | eads to persistence of stable
viral DNA in the host. So therefore these
sequences reside in the life of the host, or
t hroughout the life of the host, and it is this
critical feature of retroviruses that nake this
class of retroviruses of special safety concern in
bi ol ogi cs.

Foany viruses are highly prevalent in a
wi de variety of species. They have been identified
in siman, bovine, equine, ovine, feline, nurine,
and otariidine. In non-human primtes, foany virus
infection is wi despread. |In whatever species that
has been | ooked at, foany virus can be isol ated,
for exanple in New Wrld primates, Od Wrld
pri mates, including nmacaques, African green

nonkeys, baboons, as well as in apes.
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The natural infection in non-human
pri mates, sone of the distinct features are
descri bed here. There are 11 serologically
di stinct subtypes of foany virus, and these are
identified in the variety of species that | showed,
the non-human primte species. Seropreval ence is
high in captivity. And again you will see
t hroughout my presentation that the studi es done on
foany viruses are linmted, so basically we have to
extract whatever information we can based upon
these studies, and this is very unlike what you see
inthe literature for H 'V and some of the other
retroviruses.

In the natural situation there is a report
that it nmay be as high as 70 percent, and there is
hi gher incidence in adults than in infants, and
this is again based on this one study that's
i ndi cated here. The sequences, however, are
genetically stable, and this is | guess expected
because the virus is white cell-associated, and it
does not have a high replication efficiency as you
are aware of in the case of H'V, where there is a
ot of nutations due to high reverse transcriptase
activity.

There is very broad tissue distribution
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In one study in African green nonkeys it was
reported that viral DNA was found in all of the
tissues in the animl that were | ooked at
extensively. However, the infection is latent and
persistent, and viral RNA in this sane study was
only detected in the oral nucosa. This is one of
the reasons, or this study is one of a few studies
based upon which it is believed that the virus is
transmtted through the saliva.

However, it should be noted that humans
are not the natural host of foanmy viruses. The
human foany virus that is in the literature has
been confirmed to be of chinp origin. This is the
new desi gnation of this virus. And this has been
| guess based upon the sequence analysis, is
believed to be acquired by cross-species infection
froma chinpanzee. And as Dr. Nakhasi nentioned
earlier, based upon seropreval ence studi es and
guess limted analysis in various human
popul ati ons, there is no known foany virus
infection in the natural situation

However, accidental infection of humans
occupationally exposed to non-human primtes has
been reported, and you will hear nore about this in

t he subsequent presentations. SFV infection in
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non- human primate handl ers and zookeepers has been
shown due to exposure to African green nonkeys,
chi npanzees, baboons, and nacaques, and Dr.
Sandstromwi ||l talk nore about this today.

The infection is persistent. In one case
that |'maware of, infectious virus was isolated at
| east 30 years post exposure to the animal, and
based upon |imted sequence anal ysis, the sequences
were shown to be alnost identical to the virus that
was present in the original aninmal. This is work
fromthe CDC

Latent virus infection has been | guess
observed in all of the human infections, based upon
the fact that there is no evidence of plasm
virem a, and virus has been isolated in co-culture
from PBLCs. However, there has been no evidence of
virus transm ssion in close contacts, and no signs
of any foany associ ated di sease in the individuals.
And again, these will be, this aspect will be nuch
nore el aborated in the next two presentations.

In terms of the host range of Sim an Foany
Virus, as | have nentioned earlier, the host range
is exceptionally broad. | have |listed here various
speci es ranging from chi cken, avian species, to

feline here, various tissues of origin. 1In al
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cases Siman Foany Virus was shown to replicate
wi th CPE

In terms of primate species, there are a
variety of cell types, fibroblast, epithelial
macr ophage, |ymphoid cells, in both nonkeys and in
humans; various tissues of origin. | all cases the
in vitro studies on Siman Foany Virus have
resulted in virus replication, and in al npost al
cases al so CPE, cytopathic effect.

Based upon the published reports on Sim an
Foany Virus in vitro studies, the infection is
productive. Either it's acute, in which case there
is variable anpbunts of extracellular virus
produced, and there is cytopathic effect seen
either due to lysis or apotosis; and in some cases
based in other cell lines you can have chronic
i nfection, in which case you have | ow | evel virus
production and no cytopathic effect.

Now, it should be noted that the studies,
all the in vitro studies that | have described are
based upon using prototype Sim an Foamy Viruses,
mainly SFV-1, -2, or -3, and in nmany cases al so the
Human Foany Virus, which is the sim an, chinpanzee
i solate actually. So all of the studies thus far

have been based upon these prototype viruses which
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have had extensive passage in a variety of
di fferent species for a different nunber of
passages.

And the reason for this primarily was to
create working virus stock. The virus replicates
very poorly, so in order to generate sone, you
know, | guess, material with enough virus titer,
the propagati on may have been done. This is again
historical. This is what | think the reason m ght

be.

However, these | ab-adapted viruses may not

represent the properties of the naturally occurring
parent viruses. Therefore, it is important that
the properties of naturally occurring Siman Foany
Vi ruses be studied to understand the nechani sm of
Si mi an Foamny Virus infection in humans, such as
transm ssi on, persistence, as well as pathogenic
potenti al .

In order to investigate this aspect, ny
lab had initiated studies a few years ago in which
we isolated foany viruses fromrhesus and pi gt ai
macaques by very limted in vitro passage, and we
have extensively characterized the replication
kinetics of these limted passage, |ow passage

macaque i sol ates and conpared themw th the
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prototype | ab-adapted viruses in a variety of
different cell lines of different species,
different tissue origins, including a wide variety
of deployed transforned as well as tunmor human cel
lines.

And |'mjust going to summarize our
results in the next slide. What we have found is
that the naturally occurring viruses al so have the
broad host-, tissue-, and cell-tropismas do the
| ab- adapted viruses. However, in all cases the
macaque i sol ate showed sl ower replication kinetics
than the prototype | ab-adapted virus, for exanple,
SFV-1. And the order of the kinetics of
replication was the sane with the viruses
regardl ess of which cell line we tested.

Interestingly, there was a wi de difference
in the replication efficiency of the different
macaque i sol ates. Sone of them were extrenely poor
in their replication regardless of the cell |ine,
and sonme of them were nmuch better, however, not as
good as the prototype viruses.

Interestingly, all the nacaque isol ates
that we tested showed uni que characteristics from
the prototype SFV, in that non-productive infection

was seen in the case of a human tunor cell |ine,
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the A549 cell line. This is quite unique in the
sense that thus far all these studies have shown
that foany viruses replicate productively.

In this case we showed that using the
natural ly occurring viruses, we did get non-productive
infection in one particular cell I|ine,
whereas in this cell line the prototype virus
replicated efficiently. There was no evidence of
virus replication of the naturally occurring
viruses by a variety of paraneters, including
reverse transcriptase activity, by the traditiona
assay as well as by a PCR-based RT assay which is
hi ghly sensitive. There was no protein expression
particle production, or unintegrated viral DNA by
Sout hern bl ot .

However, by DNA PCR we did denpnstrate

that in all cases the viruses did enter and were

present in the host DNA even at 60 days post-infection.

these viruses could enter, but after

entry they remai ned quiescent. And in the case of
one of the isolates, we did show that the infection
was |latent, in that we were able to recover virus
after co-culture. So we are continuing to

i nvestigate this systemfurther to see in terns of

analyzing it as a nodel of latent foany virus
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i nfection in humans.

To switch gears now and talk a little bit
about SFV pat hogenesis, or | guess | should say
lack of, SFV, as Robin Wiss indicated in 1999
still remains "A Virus in Search of a Disease."
There have been linited studies to investigate the
pat hogenesis, and |I'Il just nmention thembriefly
here, based upon whatever information we have.
These are experinmental infections, and these
studi es agai n have been done with prototype
vi ruses, | ab-adapted viruses.

I n i nmunoconpetent rabbits and nmce,
persistent infection can be achieved. Transient
i mmunosuppressive effect is seen in both species.
However, there is no sign of any di sease and no
pat hol ogy associ at ed.

There is another study, one study in which
transgeni c mce which expressed, | guess, certain
of the orf proteins, the tas and the bet, for this
particular virus, were found to have sone pathol ogy
whi ch was described to be probably due to the
presence of the structural genes. However, virus
replication was not denonstrated. And this
pat hol ogy was associated with the cerebell ar

nervous system



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

However, it should be noted that in terns
of the transgenic nouse system here we are | ooking
at experinmental results in which all these cells
are expressing proteins probably at nuch hi gher
| evel s than what you would see in the natura
i nfection. However, this does indicate a possible
pat hol ogi cal effect if the virus were to be able to
replicate to high levels, which we have not seen
yet in the natural situation.

In summary--and again, the difference in
the bullets does not signify any inportance. |It's
a glitch of the PowerPoint. There has been no
evi dence of any di sease in non-human primtes due
to naturally occurring viruses, and it should be
mentioned that the transmssion in this situation
is probably due to the saliva. In snall aninm
nodel s using prototype | ab-adapted viruses, no
di sease was seen in i munoconpetent rabbits or
m ce. However, sone pathol ogy was seen in
transgenic mce due to protein expression.

And there has been no evidence of disease
in SFV-infected humans. However, it should be
noted that there has been no evidence of foany
transm ssion by blood due to the | ack of rel evant

ani mal studies, and this will be further discussed
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in the proposed study.

And | think I will just like to stop at
this point and thank everyone for their attention

CHAl RVAN NELSON: Questions for Dr. Kahn?

DR. STRONCEK: You had a slide here,
don't know if you showed it, you tal ked about SFV
viruses in dogs and cats.

DR, KAHN:  Yes.

DR. STRONCEK: Do you know the preval ence
of those, and does anybody know if--it seens, you
know, to put this into context, do those transmt
from dogs and cats to humans?

DR. KAHN: In terns--well, | should
mention that fromthe literature there is a
statenment which indicates that the preval ence in
the other species is simlar to that in non-hunman
primates. | don't believe the host range in other
speci es has been as extensively | ooked at as in the
case of the Sim an Foany Viruses. One may expect
it my be the sane. In terns of the feline
situation, and | see Dr. Fol ks standing up, | think
he may be able to comment about sone of his data in
| ooki ng at that.

DR. FOLKS: Yes, I'll just nmake a conment.

We | ooked at about 300 individuals that are feline
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practitioners and have been over a |ong period of
time scratched and chewed up pretty bad by cats,
and we saw no transni ssion of feline foany.

DR. KAHN: But it should al so be nentioned
that there has been no evidence for transmn ssion of
feline | eukem a viruses, either, and that has
al ways been a nystery to ne.

CHAI RMAN NELSON: | think one of the early
cases in humans was a person with a nasopharyngeal --

DR. KAHN: That was the Human Foany Virus.

CHAI RMAN NELSON: Right. How nany people
wi t h--how often has this been | ooked for in people
who have nasopharyngeal carcinoma? One would
expect that if there was any pathology, it would
relate to where the virus mght replicate. |[If the
virus is latent, it's hard to inagine a pathol ogy,
and you mentioned the saliva and etcetera. Have
focal studies been done on this subset of patients?

DR. KAHN: |'mnot aware of that. | don't
bel i eve so.

DR. FI TZPATRICK: In the humans that have
evi dence of the virus, | missed it if you said what
cell lines in those individuals are infected.

DR. KAHN: Well, |ynphocytes have been
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| ooked at, and virus, infectious virus, can be
recovered fromthe | ynphocyte. And | think Dr.
Chapman may shed nore information on the patients,
but it's clear that it's in the | ynphocytes.

DR. NEUMANN- HAEFELI N:  To conment on the
nasopharyngeal carcinoma question--

CHAI RVAN NELSON:  Coul d you identify
yoursel f for the record?

DR. NEUVMANN- HAEFELIN:  Yes. | am Dieter
Neumann- Haefel in from Frei burg, Germany. To
conment on that question concerni ng nasopharyngea
carcinoma, at the tine of the detection of this so-called
Human Foany Virus, intensive studi es have
been carried out on NPC patients, and no
seropositivity has been found at that tinme. And
that was the only possibility to trace foany virus
i nfections.

DR. KAHN: Thank you

CHAI RMAN NELSON: Thanks for your conment.

DR. NAKHASI: Dr. Nelson, | would like to
at this point take the opportunity to introduce, we
have two, actually three experts on SFV in the
audi ence here. | think, I don't know whether you
know them Dr. Neumann-Haefelin has introduced

himself. Dr. Tom Fol ks. And we have one person on
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the tel ephone, Dr. Jonathan Allan, also. so if you
need any clarification or things |like that, please
ask. We can ask these gentlenen.

CHAI RVAN NELSON: Thank you. O her
conmments? Okay. Thanks very nmuch, Dr. Kahn

Dr. Loui sa Chapnan from CDC.

DR. CHAPMAN: Thank you. |'mgoing to be
tal ki ng about a body of work that has been done out
of the Division of AIDS, STD, and TB Laboratory
Research, HV and Retrovirol ogy Branch primarily.
Dr. Fol ks, who just spoke, is the chief of that
branch. | want to thank the BPAC for the
opportunity to present this body of largely
unpubl i shed and actually, due to the cancellation
of the foany virus international neeting that was
schedul ed for Septenber, at this point largely also
previ ously unpresented data on Sim an Foany Virus
infections in humans.

The work | present was led by the HV and
Retrovirol ogy Branch, NCI, CDC, but involves a
| ar ge number of collaborators both wi thin and
outside of CDC, and |'mnot going to attenpt to
acknow edge all of those coll aborators because of
the time linitations and the nature of the

presentation. But | just want you to know it's
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conposite data, largely out of the HAR Branch, and
| argely both unpublished and unpresented at this
poi nt .

I'"'mgoing to sunmmari ze the studies that
have been done and are being done there before
tal k about the one on this slide. Though let ne go
back and tal k about one that Dr. Fol ks alluded to,
that we had decided not to put into this
presentation, but since it has come up, the study
Dr. Fol ks mentioned, |ooking at over 300 feline
practitioners, is a study that has been done, has
been conpl eted, and is published in the Journal of
the Veterinary American Medical Association

Dr. Sandstrom Sal Butera, and I, and
think Dr. Folks are all co-authors on that.
don't renenber who the first author is. Are you
Paul , or Sal? It was initiated by Paul Sandstrom
when he was at CDC, and finished up by Sal Butera,
and one or the other is the first author, but you
shoul d be easily able to find it with a MedLi ne
sear ch.

And again, it was over 300 highly exposed
feline practitioners, multiple injuries, multiple
years of exposure to sick cats, no evidence of any

of the feline retroviruses we | ooked for, but of
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specific interest here was Feline Foany Virus.

Now, the studies that we did plan to talk
about, this is a conpleted study that again is
published. It was an unlinked serosurvey of zoo
wor kers, an unlinked serosurvey of 322 North
Anerican zoo workers which was published in the
Lancet in 2000, the year 2000, identified four
seropositive sanples using a Western bl ot assay
cont ai ni ng combi ned antigens fromthree
antigenically distinct Siman Foanmy Viruses.

The four reactive sera were subsequently
tested agai nst antigens from SFV-6, chinpanzee,
SFV-3, African green monkey, and SFV-2, macaque
separately. They were tested separately. The
single antigen testing indicated that all four were
infected with SFV originating from chi npanzees.

Al four were fromthe 133 workers whose jobs

i nvol ved potential contact with non-human prinmates,
and none of the 189 workers whose jobs did not

i nvol ve potential contact with non-human prinates
were seroreactive

We have several ongoing studies that [|'l|
summarize for you. W have three specific ongoing
studies relative to potential for SFV transni ssion

by transfusion. The first is the "Voluntary
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Seropreval ence Study of Non-Human Primate
Retrovirus Infections Anong Cccupational |y Exposed
Wor kers. "

It was developed in response to a need to
define the preval ence of SIV infection, Siman
I mmunodefici ency Virus infection, anmong
occupationally exposed persons. It was therefore
originally designed many years ago, at this point,
to enroll institutions that enpl oyed persons
exposed to either non-human prinmates, to their
bi ol ogic materials, or to Siman |nmunodeficiency
Virus, SIV, and to survey the entire worker
popul ati on for evidence of SIV infection.

The current study has been nodified
through the years to allow enroll ment of self-selected
workers within these institutions or
potentially exposed individuals who are tested for
a variety of siman retroviruses. And let ne stop
and say of course when we enrolled institutions,

i ndividuals within that institution had the right,
as human research subjects always do, to refuse
participation. But it was, the design at that
poi nt was specifically to capture popul ations

wi t hout exception for enrolling individuals.

These changes were nade in response to the
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reluctance of institutions to test their workers
for infections of uncertain significance, conbined
with requests for testing from specific individuals
who had a history of specific high-risk exposures.
The current nodified protocol identifies infections
i n exposed individuals rather than defining the
preval ence of infection in exposed popul ati ons.

The strength of this study is its ability
to identify persons infected with sim an
retroviruses. Waknesses include enroll ment biases
that may favor enrollnent of persons with increased
i kelihood of infection, thereby limting the
confidence with which preval ence of infection anong
tested workers can be extrapolated to the greater
wor ker popul ation. Additionally, the retrospective
exposure information collection linmts our ability
to identify specific risk factors that may be
associated with infection.

We reported the first human SFV infections
i dentified under this protocol in Nature Medicine
in 1998. At that tinme we began to work on two
addi ti onal protocols that were intended to address
ot her issues raised by evidence of these
i nfections.

The second protocol is called the "Long
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Term Fol | ow-up of Persons Infected with Unusua
Retroviruses." It enrolls persons docunented to be

infected with unusual retroviruses and their close

contacts, or it is designed to enroll these persons

and their close contacts. You will hear |ater that

we haven't actually succeeded in enrolling any

cont act s.

By "unusual retroviruses" we intend any
retrovirus infection that is not recognized to be
endem ¢ in human popul ations. All participants are
followed for five years. Contacts, when we enrol
them will be tested annually for evidence of
infection. Primary participant infection is
reconfirnmed at the tinme of enrollnment, and infected
partici pants are questioned about their health
status as well as risk factors for acquisition or
for secondary transm ssion of infection. This
guestioning is done by tel ephone interview using a
standard questionnaire

Standard clinical |aboratory testing,

i ncludi ng conpl ete bl ood counts, blood chenistries,
liver function tests, characterization of |ynph
site subsets, including CD4, is perfornmed annually.
Bl ood, saliva, throat swabs, urine, and senen or

vagi nal fluid specinens are collected annually for
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st udy.

The strength of this study is that it
al l ows prospective virologic, inmunologic, and
clinical characterization of unusual retrovirus
i nfections, including determnination of virus
presence in body fluids relevant to secondary
transmi ssion. It allows prospective collection and
nore conpl ete characterization of the health status
of infected persons and the prospective study for
evi dence of secondary transmni ssion.

Weaknesses include inconplete availability
of health records and of specinen collection. In
particul ar, we have had difficulty getting people
to subnit senen specinens. |t has potenti al
enrol | ment biases--you will hear later that only a
subsegnent of the people eligible for the study
have chosen to participate--and inconplete
enrol | mrent of contacts.

And our | ast ongoing investigation is the
"I nvestigational Look Back Study for Recipients of
Bl ood Products from Sim an Foany Virus (SFV)
Infected Donors." It identifies recipients of
bl ood products from donors confirmed to have been
infected with Sim an Foany Virus and tests these

reci pients for infection
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The strength of this study is the
provi sion of specific information on infection
status of recipients of blood products from donors
who are docunmented to be SFV infected. Waknesses
i nclude the absence of information on infectivity
of the blood products per se, and linmted power to
define transmi ssion risk due to very small nunbers
of recipients and an even snull er nunber of
traceabl e recipients.

So I'"'mgoing to present sort of conposite
data fromall of these studies, and I'mdividing it
by questions it addresses rather than which study
it cones out of, but | have sketched for you the
protocol s under which we are collecting this
information. So first let's talk about data in our
hands that may address SFV transmissibility,
begi nning with primte-to-human transm ssion

Of 279 participants enrolled from 12
institutions, 11, or 3.7 percent, are seroreactive
for SFV by Western blot. And all the data that |
am presenting to you is up to date as of the date
i n Septenber when we originally expected to present
this talk. There may be sone small additional data
collected in various places. There is nothing that

changes the overal |l picture.
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So 3.7 percent seroreactive for SFV by
Western blot. Due to enrollnment bias, this |likely
overestimates the preval ence of infection in the
exposed popul ation, although we can't give you any
estimate of to what extent. SFV DNA was identified
by PCR and peri pheral blood |ynphocytes of all 10
of the 11 who provided additional sanples for
genetic testing, for DNA testing.

Bi ogenetic analysis of the integrate
sequence indicated that the infecting SFV viruses
probably originated from chi npanzees (n = 5), from
baboons (n = 4), and from an African green nonkey
in one instance. These 10 workers confirned
frequent exposures to body fluids of the inplicated
species, and in sone but not all instances,
injuries associated with these species. The
duration of occupational exposure ranged from4 to
41 years, with a nedian of 20 years.

And the testing of archived serum when it
was avail abl e--which there was very limted
avail ability--identified durations of docunentable
seropositivity between 2 and 25 years, with a nmean
of 19.5 years. And again, the two-year limt is,
we coul d get archived serumtwo years back. W

couldn't get archived serum further back, so that
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it's an open question as to in fact how | ong that
person has been infected

Five of the 11 SFV seroreactive persons,
but no contacts, have enrolled for long-term
foll ow-up. These five represent the extrenes of
the larger group in terns of exposure, having
worked from4 to 41 years, with a nmean of 21.2
pl us/ m nus 12.2 years, and havi ng docunent ed
durations of seropositivity of 10 to 24 years, with
a nean of 17.5 years. Conbined, they represent a
total of 85 person-years of infection. Al five
reported histories of both nucocutaneous exposures
to non-human primate body fluids and of
occupational injuries with skin penetration.

Now, this slide, | attenpted to capsulize
our data that may speak to hunman-to- human
transm ssion, beginning with evidence of virus
presence in body fluids.

So SFV DNA was identified by PCR in
peri pheral bl ood | ynphocytes fromall 10 infected
persons on at |east two separate occasions. In
ot her words, each person had bl ood coll ected and on
at | east two separate occasions tested positive by
PCR.  Virus isolation from peripheral bl ood

| ynphocytes was successful in four of the nine SFV-infected
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persons, but was isolated again on at
| east two separate occasions from each of these
four who were positive.

Addi ti onal biologic specinens have been
received fromfour enrollees in the long term
followup study. Throat swabs fromtwo of the four
were SFV DNA positive by PCR, but virus was
i solated fromonly one, who we will call Case A
However, virus was isolated fromthroat swabs from
Case A on two separate serial attenpts, by which
mean the throat swabs were collected on two
separate serial occasions.

Sal i va sanples were PCR positive for DNA
fromonly one of these four persons, again Case A,
the only person from whom virus was isolated from
throat swab, but virus was not isolated fromthis
saliva sample. A single specinmen each of urine and
semen were available fromonly one participant,
again Case A, who importantly has a history of
henobsperm a; which, for the non-nedical people in
the audience, that is a relatively commopn but
abnormal but conpletely benign condition in which
bl ood is present in the sperm It's not that
uncommon, actually.

SFV DNA was identified in both fluids by
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PCR, both urine and sperm But unfortunately, due
to this condition of henpsperm a, you can reason
that if we know viral DNA is present in the blood
and we know the blood is present in the sperm the
only reason to not find viral DNA in the senmen and
the urine would be sanpling error. So
unfortunately, the only case in which we have to
date been able to collect senen can't tell us

anyt hing definitive about whether we identify viral
PCR there because it's normally present in the
semen and the urine, or because in this person

bl ood contani nates the senmen and the urine.

SFV DNA was identified in both senen and
urine, but the volune was insufficient to attenpt
culture. So we're hoping to get sonme nore senen
speci mens from Case A and al so from ot her
partici pants, since that's obviously an inportant
exposure route to define

Thi s data suggests that virus can be
repeatedly isolated from peripheral bl ood
| ynphocytes of only about half of infected persons,
despite consistent PCR identification of the
presence of viral DNA in PBLs of all infected
persons. SFV DNA was present in the throat swab of

only about half, two of the four tested people, and
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the virus was isolated fromthroat swabs of only
one of these two. SFV DNA was identified in saliva
of only the throat culture positive person

Now, again | rem nd you that for the five
people in the long termfollowup study, and we're
hoping to enroll additional people in that, we wll
be recoll ecting and retesting these speci nens at
periodic intervals for at least five years, so with
time we'll have nore information on this.

In terns of our conbined data that may
address the question of contact testing or
transmissibility between hunans, all 10 of the SFV-infected
workers are male. The wives of six have
been tested and renmmin uninfected, despite a
docunented nean of at |least 14.5 years of exposure.
And by that | mean we're | ooking at how |l ong the
i nfected husbands have been docunmented to be
seropositive, as opposed to how | ong they have
potentially been exposed and may potentially have
been i nfected.

These six w ves include the wives of three
persons who, again, have enrolled for the long term
foll ow-up study, including Case A. These three
remai n negative after a conbined mini num of 51

person-years of intimte exposure. And we have
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guestioned these participants about the nature of
their relationships and al so use of barrier
contraceptives or other things that might nmnimze
exposure, and they all report ongoing sexua
intimacy and no significant use of barrier
contraceptives, spermcides, anything that you

m ght hypothesize would artificially account for a

| ack of transm ssion.

Six of the 10 SFV-infected workers report

a bl ood donor history. One of these six had
st opped donating prior to the retrospectively
identified date of infection. Four of the
remai ning five, including Case A were
retrospectively confirmed to have been infected
prior to the date of the npbst recent donation
Reci pi ents of bl ood conponents donated by one of
these four have been traced.

Case A, a bl ood donor, has been
characterized nore extensively than the other
i nfected cases, and over a two-year period Siman
Foany Virus was isolated from Case A s periphera
bl ood | ynphocytes on two of three serial attenpts,
and fromthe throat swab on each of two serial
attenpts. This is the data you' ve already heard

about. PCR positive cell pellets fromthroat
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swabs, saliva, urine, senen, and peripheral bl ood
| ynphocytes from Case A argue that SFV-infected
cells are present in all of these sites.

Case A made six donations between 1992 and
1997. Recovered plasma fromtwo donations, 1993
and 1994, was sent for manufacturing into plasnma
derivatives. Sanples of one |lot of album n and
three lots of plasma protein fraction were
avail abl e and were tested negative by both Western
bl ot and RT-PCR. O 11 transfusible conponents,
two were manufactured into non-transfusible
reagents and an additional two were not traceable.

Reci pi ents of seven conponents transfused
between 3 and 35 days after donation were
identified. One recipient of fresh frozen plasm
di ed the day of transfusion, sonething that was
qui te obviously not related to the transfusion
One recipient of packed red cells died four years
after transfusion, of Crohn's disease and chronic
osteonyelitis, bacterial osteonyelitis. One |living
reci pient of platelets was not avail able for
testing. Two recipients of red cells, one
recipient of filtered red cells, and one recipient
of platelets tested SFV negative 1.5 to 7 years

after transfusion
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And | should tell you that this | ook back
study was submitted for publication. |It's
currently under review. We had hoped to be able to
report it was in press by now W hope it will be
soon.

Now, all of the data we have that may
address the question of whether infection equals
di sease, | have conbined here. Al 10 SFV-infected
wor kers are male, and report only chronic health
probl enms not suggestive of infectious etiology.

You coul d deduce, if you think about the duration
of their occupational exposures, that these are

| argely men probably between 40 and 60, and they
have a variety of expected di seases of aging:
degenerative joint disease, adult onset diabetes,
things like that. But nothing that we could
tentatively associate with an infectious etiology.

Five of the 11 SFV seroreactive persons,

i ncluding Case A, enrolled for Iong termfoll ow up.
The nmean age of these five in enrollnment was 51

years, with a range from41 to 65 years. And

again, the five who enrolled for long termfoll ow up,

best we can tell wi thout having conparable
data avail able on the ones who are not yet

enrolled, do seemto be relatively representative
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or at least to represent the extremes of exposure
anong the affected group.

Conpl ete bl ood counts, blood chem stries,
and liver function tests were conpletely within
normal limts for two of these participants. Three
persons had occasional values that mninmally
exceeded the limts of normal. The abnornalities
reported all resulted fromone-tinme testing. None
have yet been confirnmed by repeat testing. And the
abnormal values, if they persist on repeat testing,
are likely, in our judgment, unrelated to SFV
i nfection, although of course the data is too
prelimnary to say anything definitive about that.

Anong t hese abnormal tests, one
partici pant had a | ow nunber of eosinophils. A
second had a mildly elevated ALT, which is a |iver
function test, for the non-clinical people. A
third had nmldly el evated henogl obin, hematocrit,
and red cells, conbined with a mld
t hronbocyt openia and a CD4 count just below the
lower limts of nornal.

This last participant also reports
congestive heart failure associated with congenita
heart di sease, and his current primary care

physician is a cardi ol ogist, although he is a
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relatively young man. So he's not able to give a
| ot of details without accessing his nedica
records for review, but | wondered about some
t hi ngs such as Down's syndrone associated with a
mar r ow dyspl asi a and heart di sease, but that's
specul ation on ny part.

So | have sunmmarized the data we have to
date. These are ongoing studies. The last three
are ongoing studies. On this slide we tried to put
some thought into what the major questions are for
future study.

We, and when | say "we" | mean CDC and in
particul ar the HAR Branch, Dr. Fol ks' branch, plan
to continue extensive research prograns that |'ve
just outlined, including continuing to characterize
human SFV i nfections, to docunment stability or
change in those infections over time, and to search
for evidence of secondary human transnissibility
i ncl udi ng conducting trace-back studies on
reci pients of blood products frominfected donors
when possible. Qur resources are fully conmtted
to this rather extensive program at present.

We will be also expanding our surveillance
to include--not only to continue to try to enrol

nor e popul ati ons of occupationally exposed humans
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in the U S., but to also include nmonkey hunters
from Caneroon in order to investigate transm ssion
of SFV from feral non-human primates to hunans.

Addi tional research specifically targeted to
characterize the infectivity of specific bl ood
conponents can be envisioned that is outside the
range of both our current comm tnments and our
avai | abl e resources.

Such investigations would include studies
or could include studies designed to test the
ability to transfer infection froman SFV-infected
non- human primte into an SFV-negative non-human
primate of the sane species via blood conponents
col l ected and processed simlarly to current bl ood
banki ng standards. A parallel experinent could be
to process bl ood donated by an SFV-infected human
donor, and to attenpt infection of SFV-negative
non- human primates by transfusion of various bl ood
components from the human donor. This would
require the use of non-human primates; probably you
coul d consider whether this would need to use non-human
pri mates of the sanme species as the SFV virus
infecting the human, and if that is the case, then
nost likely it would require the use of

chi npanzees, which is difficult.
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Again, we raise, outline these as issues
for further study, but | reiterate that they are
outside the range of both our current comm tments,
our direct agency mandate, and our avail able
resources.

Thank you. Are there any questions?

CHAI RMAN NELSON: Questions for Dr.
Chapman? Yes?

DR. STUVER: Was there any difference in
the exposure histories of the workers who were SFV
positive conpared to the workers that weren't?

Li ke were they nore likely to have been bitten or
to have had a saliva exposure, any differences
t here?

DR. CHAPMAN: Yes. W have sone

100

i nconpl ete anal ysis on that, and we have a--unfortunately,

our best place to collect that

information well is in the long termfollow up
study where we only enroll infected people, so we
don't have the conpl ete conparisons. 1In the 1,200,

the surveillance study, we have a |long--first of
all, we are asking peopl e about exposure histories
that date back sometines 20 years, and we're doing
it with a self-adninistered questionnaire. And

this is a population that ranges from Ph.D. |evel
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a veterinarian research scientist, to senm-literate
or illiterate nonkey handl ers.

So I'm saying these are the caveats behind
our ability to ook at this data, but if you |ook
at--there is a published anal ysis of exposure
hi story fromthe original surveillance study which
was designed to | ook at SFV workers. | believe the

first author on that is Mark Sotir, S-O-T-1-R

Bill Switzer is an author. Rema Kabaz is a co-author

it was published, | think, in the
Journal of Primatology. Tom do you renenber?
It's sonmewhere in the prinate worker literature

It tried to--this is background--tried to
| ook at overall exposure histories in this group,
and in that group, in all the people who
partici pated, and while there was agai n not
conpl ete capture of the exposed popul ati ons at
these institutions, it was a pretty close to
conpl ete capture because they were |ooking for SFV,
whi ch can be presunmed to act like HV, therefore
could be a treatable disease if you identify it,
and so forth. At least a third of infected workers
reported injuries wth percutaneous exposure.

When we tried to do a subset anal ysis of

the 300 that we tested for SFV, ny nenory is that
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we found a higher, a sonmewhat higher proportion
that were infected. But nore to the point, if you
cut to the conparabl e worker popul ation--and these
i nfected workers tend to be people who have been in
the field for over 20 year, which inportantly neans
they predate 1988 or so when universal precautions
becane nore standard in human nmedicine and also in
wor ki ng with non-human primates. They also tend to
be peopl e who have very intimte contact wi th non-human
primtes. They--well, they have very
intimate contact with them

It's not clear--and again they are

limted. It's difficult to make these conpari sons.
The data is inperfect. 1t's not clear that there
is a substantially higher proportion. If you | ook

at, with our attenpt to | ook at that proportion of
peopl e on this questionnaire, about 75 percent
reported these kinds of injuries as opposed to a
third of the overall workers.

Looking at the first four humans that we
reported in Nature Medicine who were infected,
three of themcould report an exposure history like
a bite fromthe species whose virus infects them
You know, a guy is infected with what appears to be

a chinpanzee origin SFV. He was bitten by a
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chi npanzee. One of them could give no history of
that sort. That's the 75 percent exposure rate.

I'"'mnot sure exactly how that stacks up
with our larger group, but the answer is, this
group may have a slightly |arger preval ence of
those kinds of exposures. |It's hard to know how to
interpret that because it's not clear that it's
statistically larger than a group within that total
group with conparabl e exposures. There is at |east
one person whose infection can't be expl ained by
that route. And what they all have is close
i nteractions over nmany years with these prinmates
and their body fluids, and copious opportunity for
spl ash exposures and so on.

CHAI RVMAN NELSON: | amtold to announce
that Dr. Jonathan Allan, who is an expert in this
area fromthe Sout hwest Foundation for Bionedica
Research, is hooked up with a phone connection--he
couldn't be at the neeting--in case there's any
questions that could be addressed to him O, Dr.
Al'lan, did you want to neke any comments?

DR. ALLAN: Yes. | apologize for not
being there, first of all. | really wanted to be
there, but circunstances didn't allow ne.

| had a question for Louisa, even though
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only got to hear the end of your talk. Wally
Hi ane's group at the CDC there published a paper
recently on infection of two primte workers with
siman retrovirus, and so ny first question would
be, has there been any followup in ternms of these
SRV-i nfected peopl e?

And, second of all, since primates are
known to be infected with STLV, did the serosurvey
al so include HTLV seroscreening of these primate
wor kers and whet her or not any of them were HTLV
positive?

DR. CHAPMAN. To answer your |ast question
first, yes, the expanded surveillance tests for
SIV; Siman Foany virus, the results of which you
have heard reported; also siman Type D virus and
STLV. W have identified no workers who appear to
be infected with STLV. W have identified no
addi ti onal workers who appear to be infected with
SI'V, beyond the one that was reported in the New
Engl and Journal of Medicine, the first author, Dr.
Kabaz, also out of Fol ks' branch, and | think that
was 1995 when that report cane out, or so. Tom may
have a comment on that |ater

You have seen the data we have gotten on

Sim an Foany Virus. The siman Type D retrovirus
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paper that Dr. Allan referred to is two people
identified under the surveillance who had
seroreactivity or seropositivity to serologic
testing for siman Type D retrovirus. One of them
was seropositive and then later reverted to
seronegative. The second one was persistently
seropositive on two serial tests

W were not able to identify evidence of
sim an Type D retrovirus by PCR or by vira
culture, and were not able to transfer infection by
injecting blood fromthe infected human into
uni nfected macaques. The interpretation of that
data by the majority of authors was that it was
still appropriate to call it infection
Personally, | think you have to make all owances for
that persistent seropositivity. But there has been
no further follow upon on either of those beyond
what | just reported here, which was also in the
paper, Jon, that one of the initially seropositive
ones reverted to seronegati ve.

CHAI RVAN NELSON: One issue, that one can
| ook at particularly retroviruses by |ooking at the
degree of genetic diversity over tinme, and | would
think that in order to induce pathol ogy there has

to be replication, and the replication could be
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inferred into time points, how nuch genetic
diversity there is because of the reverse
transcriptase error rate. Have those kinds of
studi es been done with Siman Foany Viruses, either
in primates or in humans, to see in conparison
let's say, to H V or other pathogenic viruses, how
much genetic diversity there is over tine?

DR. CHAPMAN: |'m going to defer that
guestion to Tom Fol ks, who is the branch chief.

DR. FOLKS: Yes, I'll just make a quick
comment about that. Actually Dr. Sandstrom has a
paper in JV that has shown significant honol ogy
between an early-infecting virus and a |later, the
| ater-infecting virus, as well as |ooking at the
i ndi vi dual that has been infected the |ongest with
SIV chi npanzee strain of virus. And there is
nearly 97 percent honol ogy between the virus that
was isolated fromthe chinpanzee, that putatively
i nfected the individual 25 years ago, and the virus
that we isolated fromthe human, so there is very
little replication. 1t's very stable over tine.

CHAI RMAN NELSON: Thank you. Dr. Epstein,
did you have a coment ?

DR. EPSTEIN. Yes, a question for Dr.

Chapman. Did | hear you correctly state that one
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of the | aboratory abnormalities in one of the three
long termfollow up individuals was an abnormal CD4
count ?

DR. CHAPMAN: No, | think it was a CD8.
Let me--

DR. EPSTEIN. But the question nore
broadly is, you know, clearly if there is a
| ynphocytotropic virus, it raises the question
whet her there are any i mmunol ogi cal abnormalities,
and so the broader question is, how extensive have
the i munol ogi cal studies been in the persons
infected with Siman Foany Virus? And related to
that, how carefully did we | ook for Siman Foany
Virus when there were studi es about a decade ago
regardi ng idiopathic CD4 T | ynphocytopenia? | know
that some of that was done actually by Dr. Hew ett
at FDA, but the question is, how broad was that
survey in people with abnormalities of CD4?

DR. CHAPMAN: |'Il address that, and then
Tom may want to add sonething, depending.

The specific report | reported was a CD8
count that was just below the lower lints of
normal, and it was literally like, you know, if the
cut-off was 2, it was 1.5 or sonething like that,

in an investigational |aboratory. That is also the
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same individual that had the mldly el evated
henogl obi n, you know, red cell indices, and the
m |l d thronbocytopenia, so there's sonething funny
goi ng on, and the congenital heart disease.

In terms of how extensive the inmunol ogic
studi es are, at present again we've got five people
enroll ed and we have, | think, one-tinme testing.
Possibly at this point we're noving up to two-tine
testing on a subset of them So everything we have
is very prelimnary.

The design of the study, for sinmplicity I
said we test annually, the design of the study
actually is that we enroll people and get sanples
at enroll nent and question them W get sanples
and question them again at six nonths, and then
thereafter it's annual fromenrollnent for five
years. And the intent is at the end of five years,
if this still seens val uable enough to commt the
resources, to ask both the IRB and the participants
to allowus to re-enroll for another five years and
per haps beyond that. So at npbst we have one-tine
testing on nost of these people.

In terms of what imunol ogic studies are
bei ng done, Janes Cummings came to CDC as a post-doc,

Tom s group, recruited by Dr. Sandstrom

to
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when he used to be part of us, specifically to try
to l ook at nucosal imunol ogy studies in this
popul ation, and is beginning to do sonme of that
wor K.

The CD4 count that | reported was done in
Tom Spira's lab. He's a collaborator on the | ong
termfollowup study. He was in fact one of the
early people involved in helping me design it. And
he is doing | ynphocyte phenotyping and ot her
studies in his laboratory with the intention of
doi ng nore intensive investigations to follow up
any abnornalities identified. He is also the
person who is the point person at CDC for the
i di opathic |l ow CD4 studies that you're referring
to. | don't recall if he | ooked at Sim an Foany
Virus and other retroviruses then, but certainly
he's looking at this in light of that now

Do you want to add anything, Ton? Okay.

CHAI RMAN NELSON: Is it known that CD4 is
the receptor for Siman Foany Virus? | saw in sone
of the papers that | was sent that sonebody has
postul ated that CD8 may be, the CD8 receptor may be
i mportant for SFV. s
t hat - -

DR. NEUVANN- HAEFELIN: At least it is the
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popul ati on of CD8 positive cells that harbors

Simi an Foamny Virus, and | wanted to answer the
guestion concerning the H 'V negative CD4 T cel
deficient people. W |ooked into about 10 of them
9 or 10, and there were no markers, no serol ogica
mar kers nor PCR, so no hint on foany virus.

CHAI RVAN NELSON: This is Dr. Dieter
Neumann- Haefelin fromthe University of Freiburg in
Germany that just made the |ast comment.

DR. CHAPMAN. And let nme just add to ny
response to Dr. Epstein that in addition to the
studies | outlined, Janes Cunm ngs cane to us from
the University of Alabama, and there are a group of
col |l aborators at the University of Al abama who are
al so | ooki ng at inmmunol ogy, interested in doing
studi es with inmunol ogi c characterization of these
fol ks.

DR. HEWLETT: Indira Hewlett fromthe FDA
We actually did ook at SFV in the PBLs of our ICL
patients back at that time, and they were al
negative. | just wanted to nmention that.

CHAI RMAN NELSON: | take it that there are
no data yet fromAfrica, and | know that there are
popul ations there that have really extensive

exposure to feral animals. They could be nore
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exposed than even the zookeepers.

DR. FOLKS: Yes, t
that has cone up actually w
di scussi ons, and we have a f

Yaounde, Caneroon, and we ar

hat's a good point, and
th a lot of the
ield site laboratory in

e currently invol ved

wi th Johns Hopki ns and Don Burke, who has a very

bi g program | ooking at the i

nterface between hunans

and aninmals in these types of viruses that

transmt. So we're hoping t

i nformati on out of that.

hat we'll get sone

Generally the animals in the wild have a

nmuch | ower preval ence, so that the odds of a hit

are going to be low, so we have to look for a

fairly high popul ation, |arge popul ation.

CHAI RMVAN NEL SON:

Thank you very much, doctor.

Any ot her questions?

Ch, anot her conment.

DR. NEUMANN- HAEFELI N: Di et er Neumann- Haefel i n.

May | al so coment on that?

cooperation with the Pasteur

We had a

Institute and

i nvestigated nore than 400 people who had cl ose

contact with feral foany vir

us--this is feral foany

virus, but feral non-hunman primtes--and were

exposed to them W did not
seropositivity. There were

that could not be confirned,

really find
some weakly positive

and using PCR we did
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not find positivity by PCR, so no genones.

CHAI RMAN NELSON: Dr. Allan, did you have
any nore conments?

DR. ALLAN: No.

CHAI RMAN NELSON: Okay. Thank you very
nmuch.

Dr. Sandstrom from Heal th Canada

DR. SANDSTROM | would like to thank the
organi zers of the neeting for giving nme the
opportunity to come down here and present sone of
the work which we are currently doing up in Otawa.
| think probably npst people have guessed that |
have a past life at the CDC. | have | think the
uni que advantage of being the only Canadi an who was
hired by the U S. Government that's currently
wor ki ng for the Canadi an Governnent, so | have al
the right privileges of working for two big
bur eaucr aci es.

The work that |I'm going to present here
was done within the Bureau of H V/AIDS, STD, and TB
in the Centers for Infectious Disease Prevention
and Control in Health Canada, as part of Health
Canada' s bl ood safety program which is a program
which was set up in the wake of the contani nated

bl ood tragedies in the 1980s to ensure that the
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Canadi an bl ood system had advance surveill ance for
any potential enmerging threats, and the work is
done in very close collaboration with scientists in
Tom Fol ks' group down at CDC

The study itself was really focused on
trying to gain sone information on one specific
qguestion that enmerged fromthe work that canme out
of CDC, and that is that in all the surveillance
progranms that have been run to date, the infecting
speci es were what we would term maybe perhaps the
"boutique" animals that were used in research
These are baboons and African greens and
chi npanzees. \Whereas the conmmonly used ani mal s,
whi ch are the macaques, to date there have been on
docunented infections, and there is a range of
reasons for this.

It could be a barrier, sonme type of
natural barrier in terms of prinmates out of Africa
can transmit, whereas O d Wrld primtes out of
Asia can't. It could be because of under-representation.
That's not to say there was under-representation in previous
studies, but it could
be because of under-representation of nmacaque
workers within those groups. O alternatively it

coul d be that people just handl e macaques
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differently, and one of the reasons is, is because
they carry sonme other rather nasty viruses which
can be lethal if an individual becones infected.

So what I'mgoing to outline here is to
start out with the trends in primate inportation
and utilization, and this is really just to give
peopl e a snapshot of what | was sayi ng about the
predom nance of nmcaques being used in research; a
description of Health Canada's ani mal research
di vision, and the reason this was--it's |ike one of
those opportunities that you have, as we had up in
Otawa a primate facility which housed exclusively
macaques; and as well as the results of our current
ongoi ng i nvestigations.

So, as | was saying, macaques have
hi storically been anpbng the npst commopn non- human
primate used in research. Most primtes that are
currently used in research are of the cynonol gus
macaques, al though rhesus macaques are used in
certain circunstances.

And, as | said, despite frequent, what we
woul d anticipate as frequent occupationa
exposures, to date there had not been a documented
case of human SFV infection originating from

macaques. And we felt this was inportant because
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it suggests whether or not animal workers as a
whol e were bei ng exposed, or whet her

subset of aninmal workers who were dealing with

it was justa

these African primtes that presented a risk of

bei ng i nfected.

This is sone data that was provided to use

from Tom DeMarcus, who is fromthe Division of

Quarantine down at CDC, and this shows inportation

of non-human primates into the United States.

point of this is really just to say that

The

if you see

the large green bar here on the left of each year

that represents the nunmber of cynonpl gus nmacaques

which are inported into the United

that is rhesus. And so by and | arge,

St at es. Next to

the majority

of animals which are being inported into the U S

are fromthe nmacaque species. Just another way of

putting it, out of the 15,000 animals or

that were inported, about 14,000 of

them are macaques.

This is sort of another way of slicing it

out of Canada. W don't have the inportation data

but we do have ani nal use data, and what this

represents is the nunber of tinmes nmacaques are

being applied in a research study.

that these are different aninals.

It's not to say

One ani nal

m ght
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be represented a number of tines on applications,
but it does give us a neasure of possible
exposures. And again, the green bar on the left of
each year represents cynonol gus nacaques, and then
right next to that is rhesus. So, again, the use
of cynonol gus macaques and rhesus nacaques is
extensive in research.

So the study objective was to screen for
human SFV infection of macaque origin in a cohort
with high | evels of exposure to nacaque species,
and for this we took advantage of the primte
facility which is | ocated just down the road from
our labs. This is a primate facility which I don't
know how early on it was established, but prior to
1983 housed both rhesus and cynonol gus macaques,
and in 1983 they brought in a nunber of wild or
quite a few wild-caught cynonol gus macaques from
the Philippines and initiated a breedi ng program

Currently there is about 240 animals in
the colony. They have tenporarily suspended the
breedi ng program but at the height of the breeding
programthere could be up to as many as 1, 200,
1,200 animals. They were used primarily early on
for vaccine safety studies.

The colony is a specific pathogen-free
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col ony, which neans that it's herpes B virus free,
and dependi ng--we don't have any solid data on
this, but depending on how you want to | ook at or
consider what | said earlier about the presence of
ot her pathogens possi bly meani ng that people were
handling or would handle the animals differently,
this could be partially responsible for what we
have seen. |In addition, when we took a | ook at the
seropreval ence of foany virus in this colony,

al t hough the col ony had been bred free of a nunber
of other pathogens, foamy virus persisted, so we
still have an 80 percent foamy virus preval ence
within the colony. This is just what | was saying
earlier about the year-by-year, how many ani mals
were present in the col ony.

Okay, so the study was an anonynous,
unl i nked conveni ence sanpl e of workers having
contact with non-human prinates or their bl oods and
tissues, so really this is very, very simlar to
what Loui sa had presented earlier with regard to
their earlier studies that were performed by the
CDC

The workers were screened using an
i mmunobl ot, and one of the observations that we've

made is that there tends to be a fairly w de
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difference in terns of seroreactivities depending

on the species. And so the way we did this was to
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go with a cocktail of antigens which represent SFV-1, which

is macaque; SFV-3, which is African G een;

SFV-6, which is chinpanzee. And then in addition
to that we also cultured virus right out of the
nonkeys that we had in the colony and used that in
the Western blot as well. Any specinmens which we
found fromindividuals who are found to be Western
bl ot positive would then go on for PCR
confirmation, |ooking for the presence of 153 base
pair foamy-specific fragment in the pool gene

| ocated in the PBLs fromthese individuals.

So this just gives you a breakdown of sort
of the occupations that people describe thensel ves
at. Thirty-three percent were |aboratory ani nal
techni cians, and these woul d be individuals that
woul d go in and clean cages. The animal health
techni cians would do everything that |aboratory
ani mal technicians would do, in addition to
assisting in surgical manipul ations of the ani mals.
And there is a smaller subset of |aboratory
scientists and veterinarians who simlarly worked
with prinates or prinmate tissues.

The average age is 45 years. Fifty-six
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percent male, 44 percent female. They reported an
average of 13 years exposure to cynonpl gus nmacaques
and 10 years exposure to rhesus nmacaques. This is
to give you an exanple of the person-year exposure
If you take the green part of the circle, that's
cynonol gus and rhesus nmacaques, and it translates
into about 85, 86 percent of the exposure, person-years
exposure, was to macaques in this group

If we | ooked at individuals, and part of
the research protocol involved filling out a
guestionnaire, we found that 90 percent of them
reported having sone form of occupational exposure
to fluids fromanimals, and if you took that 90
percent, you would find that 71 percent of those
that had reported exposure, 71 percent had been
bitten, 79 percent scratched. Again, this is just
sort of a different way of slicing that. This is a
report of the total nunber of bites. Over 90
percent of the bites which occurred within this
group were from nmacaque speci es.

So 2 out of the 46 participants--the group
that we advertised to was 82, 46 enrolled--2 out of
those individuals had positive serologic results to
foanmy virus using the Western bl ot assay which

described earlier. One of these individuals
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denonstrates a very strong serol ogy pattern which
shoul d be predictive of infection. The second
i ndi vidual , although they have the bands which are
definitive of infection, it's nmuch weaker than what
we saw in the first individual

One of the individuals, the one with the
strong serol ogy, has been confirmed to be infected
with SFV by doing PCR on the PBLs. And this just
gi ves you an exanple of the Western bl ot here.

don't know if | can actually point with anything

down here. No, | guess | can't, and | don't want
to wal k away fromthe mnm ke because you'll never
hear ne.

But along the top we have a variety of
speci es of primates, chinp, baboon, and right next
to each of those--oh, great. Thanks. Okay, so we
have a couple of different species that we used as
control aninmals. W have chinp and then a negative
chi nmp, which shows this clear pattern of
reactivity. This is a gag doublet which we
somewhat use as a diagnostic, to call diagnostic
positives. This is a baboon, foll owed by negative
baboon. And this is the human, the first hunman
that we saw, which is positive, which clearly has

the sane pattern. Here is a cynonol gus nmacaque



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

121
down here fromthe colony itself, which was
positive. So you see there's simlarities in the
patterns between these

And this is that second individual | had
referred to, which has this nmuch weaker pattern
al though it does have--it doesn't show up well on
this one, but it has three different bands. And
what | have shown down here was, these are nade out
of crude lysates fromfoamy virus infected cells.
This is just basically the crude |ysate, which
shows that the reactivity we are seeing is only in
the presence of cells which have virus in them so
it doesn't appear to be sone type of background
reactivity.

The question was asked earlier, whether or
not i ndividuals who were infected showed anyt hi ng
different in terms of their exposures. Wat we
found was, you know, and again we're | ooking at
quite a small sanple size here, but nothing really
stood out. The group as a whole was highly
exposed, and these individuals just ook normal in
terns of being highly exposed individuals. They
both reported prol onged and ongoi ng exposure to
cynonol gus nmacaques, and that's because this is

predom nantly the species which is in the col ony
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now, as well as previous exposure to rhesus
macaques, and all of them have reported--the two
i ndi vi dual s have both reported some form of
occupati onal accident which nay have resulted in
i nfection.

This is the genone of SFV, and basically
what |'m showi ng here is that we used this region
down here, which was identified fromthe work out
of CDC as a relatively reasonable area to be going
after because the sequence stability within this
area allows you to use priners that can pick up a
nunber of different species. So we anplified a 153
base pair fragment fromthe infected individual.
That's shown right here, and then this was then put
into sequencing so that we could see what form of
virus was affecting the individual. This was work
that was done by Bill Switzer, who works in Tom
Fol ks' group at CDC

And what we found is that in the one
i ndi vidual that we were able to anplify from Case
1 right here, that he clusters quite tightly in
here with this group of infections that cone from
rhesus or cynomol gus nacaques. And one thing
guess to mark here is that although he clusters

nost tightly to this rhesus, on this branch here
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with rhesus, rhesus is actually represented over
here as well, so as best we can say right nowis
he's just clustering in with the macaque
i nfections, which is different fromwhat the CDC
has reported previously, where the infections are
down here with baboons, African greens, or
chi npanzees down here

Okay, this is just--one of the questions
that we had asked on the questionnaire was bl ood
donation patterns of the individuals. And without
going into specifics about the two individuals that
we | ooked at, but | ooking at the group as a whol e,
the Canadi an Bl ood Services reports that 3 percent
of Canadi ans, eligible Canadi ans, donate bl ood on a
regul ar basis.

VWhat we found was that 54 percent of study
partici pants reported at | east one donation of
bl ood or bl ood products, and again we're |ooking at
a small sanple size here. But out of individuals
that reported--the 88 percent of animal workers
that reported bl ood donations al so reported bites
from non-human pri mates.

So this work was done by--he's the who
prepared the slides for me, so he actually left his

nane off the list here, but it was done by a very
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tal ented infectious disease fellow that | have
working in my group, Dr. Janes Brooks. Rick Pilon
did a | ot of the nolecular biology, in
col  aboration with Bill Switzer at the CDC. And
this is just generally a collection of the other
peopl e that have provided input into the study.

CHAI RMAN NELSON: Thank you very rmuch.
Are there questions or coments for Dr. Sandstronf

DR. NAKHASI: Paul, | think I had asked
you earlier that question also, whether these two
positives which you reported here were fromthe 22
out of 25 aninmal workers in your last slide?

DR. SANDSTROM  Twenty-two of 25?7 Oh, in
ot her words, were they part of the bl ood donation--

DR. NAKHASI: Yes, yes.

DR. SANDSTROM One of the individuals was
within that group. |In other words, in fact--well
to the best of our know edge, he is displaying sone
evi dence of infection. He also reported bl ood
donations. W have no idea at this point--unfortunately, we
haven't been able to do the rea
el oquent | ook back studies that the CDC has done on
archi val serum specinens to date, so we can't say
whet her or not the individual was even infected at

the period in which he was donating bl ood. W hope
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to get to that. | nean, there's sort of a range of
experinments that we're doing on the individuals
that are either infected or on the group as a
whol e, but we're just on sort of the cusp of
getting those started right now

DR. FI TZPATRI CK: Do you have planned a
study to follow up those donors and see, |ook at
the transfusion recipients?

DR. SANDSTROM  That woul d be one of the
studies that's proposed. At this point here, right
now we're just in the process of trying to enrol
the individuals in a followup research study. The
i ndi vi dual who reported the strong positive is--well, the
group as a whol e has been offered
enrollnment in a followup study, so we're hoping
that that will allow us to capture the individual
that is reported--that we found to be positive.

DR. NEUMANN- HAEFELI N:  Neunmann- Haefel i n,
Frei burg. Dr. Sandstrom have you done repeated
PCR on the PBL of the weakly positive or weakly
reactive worker?

DR. SANDSTROM Yes, we've done it a
nunber of times, and we're not pulling anything out
of it right now One of the problens that we had

is that it was, this was sort of |ike a one-shot
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surveillance study. It was unlinked, so we weren't
able to go back to the individual and actually get
nore blood. But in the attenpts that we have used
ei ther on--you know, we expended sone of the sanple
on virus culture, and on the remaining materia
we've tried on a nunber of occasions with a couple
of different prinmer sets and have fail ed.

DR. NEUMANN- HAEFELIN: | shoul d say that
in the African popul ations that we studi ed, we had
several individuals that reacted with proteins in
the suspicious position, and you can't really rely
on that. If it is not confirnmed by PCR, it's only
a guess.

DR. SANDSTROM  Yes, | agree 100 percent.
I only fall short of actually saying the second
i ndi vi dual shows--the line is "serologically shows
evi dence of infection,” but I wouldn't ever say
that he's infected until we have sone ot her
measur e.

DR. NAKHASI: | nust add at this point,
think that this study pronpted Health Canada to
approach us in CDC, and | would |ike to ask Paul
what is Health Canada doing? | renenber you had
some advi sory conmittee neeting, and what have you

now as a policy-wise tried to do about these donors
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and whet her they shoul d donate, or what's happening
with that?

DR. SANDSTROM Let me preface that by
sayi ng, nunber one, | don't speak for the
regul atory branch of Health Canada, the bl ood
regul ators, nor do | speak for the Canadi an Bl ood
Services, so |I'mjust speaking fromthe
surveillance. And what | would say is that the
di scussions at this point--and it's di scussions and
not deci sion--that the discussions at this point
are that, primarily that at this point there isn't
enough evi dence to say one way or another. What
the final decision is, | can't say.

CHAI RMAN NELSON: | guess that there have
been a relatively small nunber of people who have
been clearly identified as being infected with SFV
who have been eval uated, and | wonder if any of
t hem have been i munosuppressed? O have they al
been heal t hy?

DR. SANDSTROM | think Tom or Louisa
could speak for the CDC. W don't have any
i nformati on on anything out of Canada

DR. CHAPMAN: |I'msorry. WAs the question
whet her any of the exposed people were

i munosuppr essed, or--
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CHAI RVAN NELSON: No, | nean any of the

i nfected peopl e were i munosuppressed. You had

sonme peopl e that received bl ood donati ons who died,

you know, shortly thereafter, but obviously people

recei ving bl ood donations could be

i mmunosuppressed. But also in terns of that

there's still an issue of is there any

pat hogenicity in people who are infected, and both
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the animals | guess and the humans so far don't--there is no

convi nci ng evidence, but | just

wonder ed, have there been people who nmight be nore

susceptible to sone type of pathol ogy?

DR. CHAPMAN: Ampong the identified SFV-infected

peopl e that are reported out of our

| aboratory, or that we know about t

reported yet--and Dr. Neumann-Haefelin may want to

hat we haven't

speak to this because he has previously published,

at | east he published jointly with

us which are

part of this data, but previously published at

| east two infected hunans that are not part of the

data | am presenting, so he nay want to address

this al so.

But out of the ones that we have

identified, infected workers, there are none that

are known to be i mmunosuppressed.

Now, what we
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know about their nedical history, we know by their
report, and again there are varying degrees of
sophi stication. Sonme of these are veterinarians,
and quite obviously we've got a very thorough

medi cal history. Some of themare relatively
uneducated and in sone cases perhaps sem -literate,
al though quite intelligent people, but with a nore
limted history.

There are sone underlying health
conditions we know about that are associated with
some degrees of relative i nmunosuppression. For
exanpl e, one of the people who has been infected
for over 20 years has adult onset diabetes, which
runs in his famly. That person has had adult
onset diabetes for many years. | don't trust my
menory, but | think probably at |east 10, maybe
nore. |t has progressed to the point where, in
addition to oral nedicines, he uses insulin. W
know there is some degree of decreased i nmune
conpetence in diabetics. They are nore prone to
certain infections. But it's not, that's not a

condition we would call inmmunoconproni sed per se.

There is the one person we reported who is

an ani mal handl er, who has an undefined sort of

congenital heart condition that has involved a

129
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cardi ol ogi st, with these nmld unexpl ai ned
abnornmalities on the bone marrow, with mldly
el evated henpgl obin and red cells and mldly
depressed platelets and a CD4 count that was just

bel ow nornal, again on one-time testing. W don't

even know i f those results will be there again, on
one-tinme testing. It may di sappear when we repeat
test.

And again, when | see a congenital heart
di sease in association with nmld bone marrow
dysplasias in a person in mddl e age, | wonder
about Down's syndrome, and if that's in fact what's
goi ng on here and he is progressing to bone marrow
dyspl asia, he may have sone degree of undefined
i mmunoconprom se, but nothing that is defined or
that we can identify.

We will get nore information about that as
we follow up, and one of the things that we wll
attenpt to do if we have--you know, when we have
repeat sanples, if we have persistent clinica
abnormalities, is we'll probably try to get access
to nedical records on those people, but we don't
have that now. And we don't even know if these are
going to be there on repeat testing.

Anong the recipients of the infected bl ood
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products, the person who died rapidly I think was a
traunma victim | don't recall. The person who

di ed before we could test them after four years,

di ed of Crohn's disease with chronic bacterial
osteonyelitis. People with Crohn's di sease have
some degree of inmunoconprom se. W don't have
testing on that person.

The other people that we tested, one was a
child who had a congenital henatol ogic abnormality
that was treated with a bone narrow
transplantation. We were able to test on specinens
received after the transplantation. W were not
able to identify any stored specinmens from before
the transplantation. So, again, the hematol ogic
abnormality is not one that is classically
associated with i nmunoconprom se, although it's one
that's associated with increased rates of bacteria
infections. W found no evidence of infection in
that child.

CHAI RVMAN NELSON: Bl ai ne?

DR. HOLLINGER: | wasn't sure if | have
heard anyone say anything, whether they have | ooked
at any nultipally transfused recipients such as
sickle cell patients, thalassencs, earlier

transplant patients like liver transplant patients
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who used to get 100, 120 bl ood products during the
time, not currently that way. But has anyone
| ooked at any of these patients? |Is there any data
on these?

DR. SANDSTROM  The question for that is
whet her or not there's evidence of foany virus?

DR. HOLLI NGER: Pardon?

DR. SANDSTROM  Whet her there's evidence
of foany virus serology within those patients?

DR. HOLLI NGER: Yes, whether there's any
Sim an Foany Virus in patients. | mean, that's
really what we're supposed to be addressing here.

CHAI RMAN NELSON: | think we've got
multiple | evels of uncertainty. One is, we don't
know whet her this virus causes or under what
circunstances it can cause any pathogenicity. And
then even if it can, we don't know whether it can
be--how readily or if it is transm ssible by
transfusion. G ven those two |evels of
uncertainty, the decision should be at this point
fairly straightforward

DR. SANDSTROM  Just one thing I'd like to
add to what Tom had said earlier, too, about the
stability of the virus, and | think Dieter could

add to it as well because | know he has done a
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really nice study a couple of years back on it, but
as Tomsaid, the virus appears to be very stable
and if you look, it's 97 percent holding firm But
even beyond that, a trick of nolecular biol ogy, you
can | ook at nutation rates at silent and non-silent
sites, so you can get a rough neasure of whether or
not a specific genetic region is under pressure to
change, whether it's sort of randomy changing, or
whether it's actually under pressure to stay
unchanged.

And what we published in that paper was
that, at least in the human infection, that area,
and we were | ooking at an area that we thought
woul d be under type of pressure to change, it was
actual ly under a selective pressure not to change.
So in human infections, not only is the virus not
changi ng but there's sone evidence that suggests
that there's a reason why that's the case. And
don't know, you had done- -

DR. NEUMANN- HAEFELI N:  Neunmann- Haefel i n.
I still wanted to comment on the health of the
primarily Freiburg-based foany virus positive
i ndividuals. The living, the two living ones are
perfectly healthy and there is no hint on

i mmunosuppr essi on, i mMmunodeficiency. The ol dest
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one of themdied due to al cohol abuse, so there is
no coment on that. W can't follow his history
back.

We did some work the other way around. W
i nvestigated Africans harboring HV, HV
seropositive individuals, and we did not trace any
foamy virus infections person anong them The
nunmber was 38, | think.

CHAl RVAN NELSON: Dr. Fol ks?

DR. FOLKS: Yes, let ne just nmke a
conment about sonme anecdotal data that | think
woul d b very rel evant regardi ng i nmunosuppr essi on.
Is Jon Allan still on the line?

DR. ALLAN: Yes.

DR. FOLKS: You can hear ne, Jon?

DR. ALLAN: Yes.

DR. FOLKS: Paul Sandstrom showed sone
data about preval ence of captive animals, that
nearly 80 percent of them have foany virus, and
think that's probably simlar in your colony as
well. AmI right?

DR. ALLAN: Yes. It depends on the age
group, and we actually did--and | actually sent
some information to Arifa Kahn yesterday--we

actual ly | ooked at--we have 3,600 baboons in our
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colony. It's a large breeding facility, so there's
a lot of interaction between baboons. W don't
screen out viruses, so that the baboons have
several infections including Siman Foany Virus.

VWhat we find it that the adult animals are
virtually 100 percent infected, but what we were
interested in early on was to see at what point do
they get infected. | nmean, howis this virus
transmtted? And the only way we could | ook at it
was epi dem ol ogi cal

So we | ooked at different age groups, and
we had--fortunately, when they breed these aninals,
they take them away fromtheir nothers at six
nont hs of age and then house the infants and
juveniles together. And so what we did was, we did
a cross-section of these different group-housed
animal s, and we | ooked at animals that were 8
nonths to 14 nonths, we |ooked at a group that was
11 nonths to one and a half years, and we | ooked at
alittle bit older age group

And we find with Sim an Foany Viruses that
it doesn't appear to be transmtted fromnother to
infant. We have |ess data on that, but we have
| ooked at milk, mothers, the mlk, and the infants,

and we don't find any infection in the newborns or

135



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

136

within the first six nonths of their Iives.

But what happens is, is the rates go up
trenmendously within the first year and a half,
after about eight nonths of age, so to as high as
35 to 40 percent of these infants becone both
seropositive and PCR positive. So by, let's say by
two years of age, al mbst 40 percent of them are
infected. So that would suggest that what you're
seeing is a non-sexual route of transm ssion
probably saliva, as has been suggested by others,
and probably not mother-to-infant transm ssion

So that's the data that we have here in
terms of natural transm ssion studies on Siman
Foamy Virus. | don't know if that's hel pful or
not .

DR. FOLKS: Okay, thanks. Well, the point
I was going to make regardi ng i nmunosuppressi on
and | think Arifa can probably speak to this, and
others who work with prinmates, is that clearly the
rhesus macaque, which is the primary aninmal that's
used in SIV research, when you see those aninals
dyi ng of extreme i mmunosuppression caused by SV,
to my know edge there is no reports of
opportuni stic conplications fromfoany virus that

those animals clearly are co-infected with, which
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think really speaks to the benign nature of foany
viruses, at least in their natural host.

DR. ALLAN: | would be alittle nore
cautious, because | don't know that there's any
studi es that have actually | ooked at the relative
| evel s of expression of Siman Foany Virus in an
Al DS-i nfected nmonkey. Maybe you know of sone
studies. So | wouldn't want to say, unless we had--1 nean,
what | haven't been able to see is, and
don't know if anyone has this data, is to actually
ook in the tissues for evidence of expression of
Sim an Foamny Virus, either by in situ hybridization
or by inmunohi stochem stry. | think that's
sonmething that really needs sonme attention.

DR. SANDSTROM Yes, | think there is one
study. It's not in primates, though, but it's in
cats, that they | ooked at co-infections. And I'm
sorry, | can't renenber if it was FELV or FIV, but
co-infection with foamy virus. And I'mtrying to
pull this out of the cobwebs of ny m nd here, but |
don't believe that co-infection with foamy virus
made any difference on the course of infection with
FIV. In other words, the animals would die just as
f ast.

CHAI RMAN NELSON: But the data that you
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mentioned in the ani mal col ony suggests that

what ever these nonkeys are doing with each other,
they are able to transnmt a lot nore effectively
than what we know about in the little data from

humans, and | just wonder what the correl ates of

that are. Is there nore infectious virus, nore RNA

in the nonkeys than you see in a human that's

infected, or is it their behavior or their intimacy

or their whatever sharing of, etcetera, is
di fferent than humans?

DR. ALLAN. Well, we don't know, but the

fact that people have shown that saliva and tissues

in the throat are a prine area for virus
expression, you have to suggest that it's salivary
transm ssi on.

Now, the interesting thing about these
infants that were housed together is, they were
housed with a surrogate adult female, and
invariably those were seropositive. So what we
think is happening is that this fermal e adult
transmits it to these infants, one or nore, and
then they transmt it anobngst each other. So
whatever it is, the Siman Foany Virus is highly
transm ssible, probably orally, and that may have

behavi oral inmplications in ternms of transm ssion
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bet ween peopl e

DR. KAHN: Actually | wanted to share sone
dat a regardi ng i mmunosuppression studies with
another retrovirus, a rmurine retrovirus, in which
it has been shown that infection of rhesus macaques
can occur with this retrovirus but there is no
di sease in either normal immunoconpetent animals or
even noderately inmunosuppressed ani nals, using
hydrocortisone. This is French Anderson's data,
and ot hers.

However, our in-house showed that when
rhesus nonkeys were severely immunosuppressed using
whol e body gamma radi ati on, they had very rapid
| ynphomas in six nonths. So | think, you know, the
i mrunosuppr essi ve state, you know, needs to be, you
know, evaluated in the case of other retroviruses
as wel | .

CHAI RMAN NELSON: So we do need nore data
on whether this is transfusion transmtted,
guess, as Bl ai ne suggested

DR. HOLLINGER: No, it seens to nme that
the real risk to the blood banking community is if
a donor licks or bites the phlebotom st.

[ Laughter.]

CHAI RMAN NELSON: O if a rhesus mmcaque
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takes the bl ood speci nen, yes.

[ Laughter.]

CHAI RMAN NELSON: Further questions or
comment s?

Okay. Dr. Kahn?

DR. KAHN: While this is turning on, |
just wanted to say that to investigate the
potential risk of Siman Foany Virus transni ssion
by bl ood, the FDA has devel oped a study proposa
usi ng rhesus nmacaques which | will be presenting
for your coments

VWhile we're waiting, | just wanted to make
a couple of nore comments about the |atency. These
are | guess nmy own personal scientific coments
related to foamny viruses

You know, | think the | atency question
about foany virus is an enigm, and it's very
i mportant | guess to consider what factors nmmy be
involved in that. It is quite interesting that in
the case of foany virus infection in the nonkeys,
the neutralizing antibody titers are extrenely
high. | don't know what they are in humans, but
earlier this year, before | guess we started
consi dering the question of foany blood

transfusion, | did initiate some studies using a
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naturally occurring isolate in rhesus nacaques by
doing IV injection, and extrenely high titer
neutralizing antibody is generated.

And so it's possible that that could be a
contributing factor in the latency or, you know,
there could be other cellular factors. But | think
I will sort of bring this into consideration in our
proposed studies, as well, when we're using bl ood
for transfer.

So I"'mgoing to just present a genera
overview first and then go into sone of the details
for conment. Okay. The overall sunmary is
i ndi cated here, in which whole blood will be
transferred froman SFV-infected rhesus macaque
into an SFV-negative nonkey, and this strategy has
been proven to be successful in getting retrovirus
infection in the case of SIV. Blood recipients
will be nonitored for SFV infection by sensitive
virol ogical, serological, and nol ecul ar assays that
we have established in ny lab, as well as the
animals will be nonitored carefully for any
clinical changes.

And the proposal is to follow the
i nocul ated aninmals for one year to evaluate SFV

infection. | think this period should, | guess in
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ny mnd, be sufficient even if there is a very |ow
level or if there is a very small ampunt of
infectious virus present in the inoculum | think
in this period we should have sonme signs of
i nfection.

The donor aninmal that we will identify is
fromcurrently existing rhesus nmacaques that | have
in an ongoing long-term just |ongitudinal studies
for foany virus. | have maintained themin single
housi ng for over eight years, and they have been
carefully nonitored. They were originally obtained
fromthe FDA col ony and were free of other
retroviruses.

And also | have isolated foanmy viruses in
tissue culture fromsonme of the animals, and we
have virus stock, and we have characterized the
bi ol ogi cal properties of these viruses, and we have
speci fic reagents that we can go back and identify
the virus in infected animals. The best fit ani nmal
woul d be one--and | guess we can have further
di scussions on this--but initially one that would
have high viral load in the plasm and/or PBMCs,
and this woul d be determ ned by TagMan PCR that we
need to establish for the anal ysis.

| should nmention that in general the
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plasma viral load is probably low. | don't think
enough studi es have been done to know what the | oad
shoul d be or what the load is, but mainly this
virus is cell-associated, so we can eval uate the
viral | oad based upon the PBMCs, but we will | ook
at both to nmke the anal ysis.

Al so, we would like to, you know, to
possibly create the worst case scenario and go with
a nonkey that harbors a virus that has high
replication efficiency also, and this goes back to
the earlier data that | have presented from our
studies, that there is a range in the replication
efficiency of the different naturally occurring
Vi ruses.

So the SFV-negative recipient animals will
be identified fromthe FDA rhesus colony. They
come to us as juvenile animals, and they are
retrovirus free for the known SRV, STLV, and SIV,
and in addition they will be negative for SFV, of
course. The negative aninmals initially will be
identified by serology, and we will then confirm
the negativity of the animals by PCR as well as
culture. And the animals will be individually
housed at the tinme of the initial serology, and

then mai ntai ned as such throughout the entire
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st udy.

At this tine what we are proposing is to
use a total of eight SFV-negative aninmals, and
will conme back to this point |ater, because it is
very difficult to get enough nunbers for SFV-negative
animals, so we feel that this is sonething
we can aimfor, at least a realistic nunber to
start the study relatively in the near future. Six
will be transfused with SFV-positive blood and two
will be with negative blood as controls.

The inoculumwi Il be, at |east we hope,
two doses, two different vol unes of bl ood by
i ntravenous transfusion, according to the body
wei ght of the animal. This is an attenpt to
admi ni ster blood in the aninmals that nmay be in the
hi gh and | ow range of what is equivalent in terms
of a human donation. We will use CPD- adenine as a
preservative, which is currently used in human
bl ood transfusions. Plasma and PBMCs will be
prepared and stored fromevery blood coll ection.

In order to nmonitor the acute phase of the
infection as well as the chronic phase of the
infection, the plan is to collect material every
week for the first six weeks and then every other

week for the next six nonths, and nmonthly
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thereafter for a period of one year. At the end of
the one year, if the aninmal remains negative, then
we will challenge the animal with the | aboratory
stock of foany virus, our naturally occurring foany
virus, to denonstrate that the negative animals are
not in any way resistant to the infection

In terms of a positive control, what we
could use, again if we can get a couple of nore
animal s added to this group, would be possibly
negati ve bl ood spiked with foany virus that has
been isolated fromthe donor ani nmal

The inocul ated animals will be nonitored
neutralizing antibody titer as well as by Western
blot in order to assess infection, and also the
PBMCs will be tested by PCR, again to |ook for any
| ow-1 evel infection. W have highly sensitive PCR
assays devel oped that can detect the naturally
occurring macaque isolates, both in pigtails and in
rhesus. And | should nention that when we
originally tried to use priners based on the Sinian
Foany Virus-1 prototype, we m ssed several infected
animals, so we went back and devel oped priners
based on the naturally occurring viruses and then
were able to get 100 percent positivity in the

positive ani mal s.
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To investigate whether there is
replicating virus, we will do co-culture studies by
usi ng nonkey PBMCs and cells which are highly
susceptible to the virus. Additional analysis wll
be done to look for any clinical changes by
noni toring the henatol ogy, serum chem stry,
physi cal exam Also, we plan to include
i mmunophenotyping to | ook at any changes in
| ynmphocyt es of popul ations. Again, we're trying to
enconpass everything, not know ng what we shoul d
see, so we're trying to make it very inclusive or
enconpassi ng.

At the end of the study, there is a plan
to evaluate for histology and toxicology. During
the study, we will obtain |Iynph node sanpl es at
various tine points to also be able to investigate
any ongoi ng changes that m ght occur early in the
i nfection.

We hope the results of this study wll
provide a scientific basis for evaluating the
potential risk of SFV transm ssion by bl ood
transfusion, and help fornulate criteria for
acceptance or exclusion of potential blood donors
who are at risk for SFV infection.

Before | conclude, | should just mention
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that there are a couple of challenges to this
study, and not just finding whether the virus does
anything. One obvious one is identifying funding
to do the study. We are in the process, or |
should say Dr. Epstein is in the process of trying
to identify funding to support this study, and of
course your coments will be very val uabl e towards
t hat .

And al so a nore chal |l engi ng, | guess,
aspect is to get enough negative aninals to do a
study that can be interpreted in a good scientific
manner. At this time we have 50 animals that were
tested serologically | ast week and got the results
in this week. Three animals out of the 50 have
been identified as negative serologically. The
source of the animals were indicated to maintain
the aninmals in single housing, and we're hoping we
are able to obtain these aninals, you know, in the
same way and keep them housed singly. O course,

once we get these negative aninals, we would

confirmthat by PCR and see whether we can add them

to the study.
Thank you.
CHAl RMVAN NELSON: Any comments or

guestions? Yes, Sherri?
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DR. STUVER: Yes. | guess that would be
an issue, the small nunber of aninmals, because say
you don't see any transm ssion. Then the upper
bound on the zero percent incidence, you know, |
think it will be hard to say that there isn't any
transmission if you're just |ooking at six.

DR. KAHN: | agree. Yes, the nunbers are
small. | think that's a limtation of the foany
virus study being done in non-human primates. You
know, | think whatever the result is, we'll have
to, you know, indicate is based on the snal
nunbers.

CHAI RMAN NELSON: But that's al ways a
l[imtation if you get a negative result, but if you
get a positive result, then--

DR. STUVER: Yes, but | guess if you had
nore nunbers, then that upper bound, you could pul
it down so that you could have sone confidence that
it wasn't nmore than this, as opposed to--

CHAI RMAN NELSON: But this is, every
pri mate study you | ook at is--

DR. STUVER: | under st and.

CHAI RVAN NELSON:  You know, |'ve seen so
many papers based on one chinp or sonething |ike

this, that that's a limtation that's sort of built
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into the--

DR. KAHN: | guess again, you know, if
it's a positive then it's clear-cut. If it's a
negative, then we need to consider how further to
confirmthat. But | think right now there is no
result, so--

DR. ALLAN: Can | nake a coment?

CHAI RVAN NELSON:  Sure.

DR. ALLAN: Yes, when you're dealing with
transfusing blood fromone aninmal, the dose could
be inportant. We know fromprimary infections, if
you took an animal during the prinmary phase of
i nfection, before the inmune systemkicked in, it's
possible that the viral |oads m ght be nmuch
greater.

So if you translate that into, let's say
Sim an Foany Virus infected people, it may be that
the ones that have been infected for a | ong period
of tinme won't transmt it, but if you find soneone
who has been recently infected, maybe even within
two or three weeks, they may transmt it. So it's
hard to sort of |ike nake across-the-board
concl usi ons based on viral load in one particul ar
ani mal .

CHAI RVMAN NELSON: | guess you could nodify
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this by, if at the end you find no transm ssion
and the animals are then chall enged not by
transfusion but chall enged with SFV, take bl ood
shortly after this infection and then use that to
re-chal | enge anot her ani mal .

DR. ALLAN: | like that.

DR. KAHN: Yes, these questions are the
di scussions, you know, in terns of |onger study.

CHAI RMAN NELSON: | have | ooked through
this also, as well as all the other data here, and
I would say | amnot in favor of funding this
study. | don't see the relevance of the study.

I think you're dealing first of all with a
virus that has shown no pathogenicity in its host.
VWhile it has efficient transm ssion, at |east
t hrough possibly saliva or other things, the
transm ssion through other routes has been
extrenely low or negligible. There is longevity in
the host that's infected, w thout any evidence of
pat hogeni city whatsoever. The same thing seens to
be true in the humans that have been studied at the
present tine.

Trying to take an animal, a product, and
maki ng--first of all, the issue had to do, | think

it was brought up that this is maybe like H'V, but
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in HV we knew initially that it was transnmitted
t hrough bl ood products, and then the studi es went
into the animals to | ook at an ani mal host or a
nodel, to | ook for various ways in which it night
be transnmtted and so on

But a selection is being made here in
sonmet hing that may not even be natural in humans.
For exanple, they're going to look for a high vira
load in plasma. Well, in nost plasma the |evels
have been negative. Even in hunmans the plasm
| oads have been negative. They found it in the
PBLs but not in plasnmma.

So finding a sanple of blood froma
macaque and nmeki ng a highly choiced sel ection of
whet her that sanple has a high viral load in plasm
and in PBMCs nmay not be what is even found in the
human popul ation in general. Looking for a sanple
that has good replication efficiency and taking
analysis in vitro my not be translatable to the in
vivo situation. | think we nentioned that a little

earlier in one of the tal ks.

Even when we conme down to the issue at the

end of the study outcone, if there is no disease,
if there is no disease in hunans or there is no

di sease in the aninmals, so what difference does it
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make if this disease is transmtted through bl ood?
We al ready have several other viruses which are
being transmtted in blood every day, and that's
the GBBC virus, it is the TT super fanily viruses,
and so on, which are much nore likely to be
transmitted from one host to another through bl ood
transf usi ons.

So until at least | see sonme evidence in
any study that there is transfusion--that, first of
all, it is transfused, and there is a good study.

I think the CDC study was a good study, in which

bl ood seened to be infectious and then they

foll owed sonme of the recipients but didn't see

anyt hing and no infection in those recipients. But
al so whet her you see any pathogenicity in humans,
and so far none has been denonstrated. | don't see
any relevance to the SFV problemright now

DR. ALLAN: Could I make a conment?

CHAI RMAN NELSON:  Sure.

DR. ALLAN: | don't have the sane
perspective, comng fromthe siman field. | nean,
there are several--there's nmany exanpl es one can
give. | nmean, SIV doesn't cause disease in nonkeys
and it causes H V in hunans in sone cases.

You al so have different strains of Sim an
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Foany Virus circulating through nonkeys, and it's

possi bl e that one particular strain could be

pat hogenic in humans. W just don't know. There's

too few people infected at this point to really

make any conclusions in regard to its potenti al

pat hogenicity, although it |ooks like it's non-pathogenic,

woul d agree. The virus is highly

cytopathic, which nakes ne a little cautious as

wel | .

And the other point is that since it's a

retrovirus, it's a persistent, lifelong infection

and it's going to integrate itself into the host

chronosone. That's what retroviruses do. So

there's always the potential that one could get

cancers. | nean, there's a very small probability

of that, but | think that if you have a choice, why

al  ow somet hing that could have the potential to be

pat hogeni ¢ into the human popul ati on through bl ood

donati on, when there may be an easy way to prevent

it?

al ways go on the side of caution, and so

would think that if there is a sinple way to

preclude transm ssion of Siman Foanmy Virus in the

bl ood situation, | would certainly attenpt to do

t hat .

CHAI RVAN NELSON: Dr. Nakhasi ?
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DR. NAKHASI: | just wanted to reiterate
what Dr. Allan said there, because | think first of

all the nunber of people who have been studied are

very limted. Second of all, as he said, that it's
aretrovirus. It gets integrated into the genone.
And third of all, we do not have any studi es on

i mmunoconpr om sed people. What if during that
stage it just flares up and starts doing nasty
t hi ngs which we do not know?

That's why | think the purpose is to
really see, first of all, whether it is
transmitted, whether it is persistent there, and if
we can see in long range, in older aninmals which
then becorme in case "imunoconpron sed,"” wll that
in fact beconme infectious or not? So | think that
was t he purpose of the study.

CHAI RVAN NELSON:  And the other issue
think is that there may be certain circunstances in
whi ch transfusion transm ssion can occur, and if
it'"s only during the small time in infection when
they are prior to an inmune response, then that
woul d mitigate against a very focused prevention
and not worry about even nost donors that were
infected. Maybe it's only the very recently

i nfected donors that have any risk at all. The
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ani mal experiments m ght help answer sone of that.

And in the other regard, you didn't show
in your protocol whether or not you were going to
nmeasure not the neutralizing antibody in the donor
but the neutralizing antibody in the recipient
animal, but that in the donor aninal

DR. KAHN: Yes.

CHAI RMAN NELSON: Do you plan to | ook at
neutralizing in cell-nmedi ated or whatever, as wel
as viral load and so on in the donor?

DR. KAHN: Right, yes. And again | think
the reason for including the plasna viral |oad
actual ly was because we don't know--1 am not aware
of information or data that has nentioned plasnma
viral loads in nonkeys infected with foany, and so
I think that information, that will be inportant in
terms of consideration for, you know, the donor
Like | said, a |low plasma viral |oad nay be better
but it may have |l ess neutralizing antibodies,
whereas if you have a high viral load, like |I said,
this is a very potent neutralizing antibody
generating virus. You know, you can get 1 to
10,000 titers, so--

CHAl RMAN NELSON: Yes. | nean, it's kind

of a black box now. There are so nany unanswered
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questions, that | think that it's probably
worthwhile to get some nore data if we can, even
though nonkey experinments are expensive.

DR. FOLKS: |'mkind of on the fence on
this nyself, and Arifa and | have tal ked about it.
| have to say, though, that in the end | think that
the animal nodel is not showi ng us what we probably
need to know and how we woul d gl ean i nportant
informati on from a bl ood transfusion study.

And | say that because clearly there is
sonmet hing maj or different between humans and all of
t hese nonkeys. The millions of years of evolution
we woul d have a species of foamy virus in us, an
endogenous foany, in sonme way, wi th our own
particul ar human foany group, if we weren't really
different fromthe rest of these aninmals. And Jon
may want to comment on this.

And al so Dr. Chapman's data, that although
we haven't followed a | ot of the spouses that have
been in an unprotected sex scenario with their
i nfected spouse for about 100 person-years, just
licking the phlebotom st may not do it. | nean,
have real trouble trying to figure out how this
virus is going to nmove from human to human, and

don't know that the nonkeys are showi ng us the sane
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thing that's going on in the human.

DR. KAHN: Again, | think there are nany
exanpl es of retroviruses that do not cause disease
in the natural host, however, on cross-species
transm ssion they behave differently. And that's
one of the reasons for, you know, focusing nore on
| ooking at the naturally occurring isolates and
under st andi ng their biol ogy.

DR. HOLLI NGER: Could you give nme exanpl es
of that?

DR. KAHN: Well, even in case of SIV, the
natural host is African green nonkeys and sooty
mangabi es. You can have high viral |oads in those
animals, high plasm virem a, but you do not get
di sease, and that's an enigma. \Wereas when the
animals go into rhesus nacaques or other nacaques,
Asi an macaques, which is not the natural host of
SIV, that's where you see disease. And this is
also in the case of nurine retroviruses.

CHAI RMAN NELSON: Well, and there's HV,
human HI'V, derived froma human, transfused into a
chi np.

DR. HOLLI NGER: Right, but there is human
H V.

CHAI RVAN NELSON:  Yes.
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DR. HOLLINGER: There is not a
human/ si ni an virus.

CHAI RMAN NELSON: Ri ght.

DR. HOLLINGER: And these are big
di fferences, so you have to keep these things in
perspective, | think. You can't just junp from one
and nove to another wi thout |ooking at the
rel evance of this.

DR. ALLAN: This is Jon Allan again. |
nmean, | agree with Tomthat it's sort of
fascinating that humans don't have a Sim an Foany
Virus, when these viruses are present in all these
ot her species. So, | nmean, we really don't know
why that is so, but there's a couple--you can cone
up with all kinds of scenarios.

One is that the way the virus is
transmtted, hunmans don't have the sane behaviora
contacts to allow person-to-person transm ssion. A
second thing could be that there's sonething
di fferent about the receptors, there's sonething
di fferent about cellular transcriptional factors.

I nean, there's a whole range of possibilities as
to why the virus doesn't--isn't found in humans.

But | think Tomis correct, too, that

maybe humans, as they evolved, they have evol ved
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some sort of natural resistance to either--either
behaviorally or genetically, to prevent Sinian
Foany Virus in people. Now, how does that

i nfluence in the blood transfusion situation, |
really don't know. | think that, you know, the

fact that the virus has been present in hunans

makes nme concerned about the transfusion situation

DR. FI TZPATRI CK: It seens to ne that if

the purpose of the study is to determ ne whether or

not FDA shoul d provide deferral criteria for
handl ers of non-human primates, | nean, that's a
very snmall group of donors, and that seenms to be

the focus of the study. From a practica

159

perspective, |I'mnot sure whether that's cost-effective or

not. Because that's such a snal

group, it mght be easier to just defer them based

upon all the other non-human primte viruses that
they m ght be exposed to that we don't know
anyt hi ng about .

The other thing would be that the study
should, | think, reflect what is going to becone

current practice in blood banking, and if we're

novi ng toward | eukoreduction and this is a cell-nmediated

virus, then your study should have an arm

that allows for |eukoreduction, and there may be
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protection fromtransm ssion just by what is going
to becone standard of practice in transfusion

And the other would be, if the goal is to
see if it's transmitted by a bl ood product, then
as has been done with variant CID, you night
i ncrease the dosage in order to make up for the
l ack of nunbers of negative aninmals that you have.
So you coul d harbor buffy coat on nunerous
occasions fromthe donor, give a |arger dose than
you woul d ever expect to give, but at |east you
would see if it's transmtted by blood, at least in
that respect, and then have the | eukoreduction arm
with at least simlar dosages of red cell products
to try and nediate that factor, although that
woul dn't be very easy.

But I'mnot sure if it should be studied--1 nean,
froman esoteric and scientific standpoint,
I think you have a question that is very
interesting, and fromthe primte side of the
house, probably worthwhile to study. |'mnot sure
it's that significant a bl ood probl em

And |'m not sure how respected or where
Dr. Mneo is in primate studies, but her review
article on "Why Aren't Foany Viruses Pat hogenic?"

thought was pretty convincing that this is a
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different retrovirus fromother retroviruses, and
that neutralizing antibodies m ght or mght not be
significant.

And when | conbined that with the study on
evi dence in the human popul ation, where they did
5,000 hurman sera and were not able to confirm foany
virus in any of those 5,000 sera, in the hierarchy
of viruses to be concerned about in bl ood
transm ssion, I'mnot sure this is at the top of
the list. So when it conmes to determ ning what to
fund or not to fund, | think there ought to be a
hi erarchy of which ones we are npbst concerned
about, to fund it in regards to blood transm ssion
as opposed to being a scientific question that
needs to be answered

CHAI RMAN NELSON:  Yes, Lianna?

DR. HARVATH: | just had a pragmatic
question about the level of funding. You didn't
menti on how much the budget would be to cost a
project like this, given the sanple size and what
your intended approaches would be in terns of
outreach for funding. Wuld this be witten up as
an application to be sent to a governnent funding
agency or outside the agency?

DR. KAHN: Well, so far actually |'ve
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witten up sort of proposals internally in the FDA
We had two possibilities, and | think again it
depends on, you know, what is being funded through
that nmechanism as you mght know. So in those two
cases, you know, | was not successful. 1In one case
the proposals that were funded were mainly for
devel opnent of assays, and in the other case it was
nore along the |ines of continuing people's current
research projects. So again this was | think, you
know, just trying to figure out, you know,

di fferent sources.

In ternms of the actual cost, | guess we're
in a fortunate situation that the FDA has its own
colony. So, you know, we don't have to pay $5, 000
a rhesus. However, you know, npbst of ny nonkey
studies are using a small nunber of aninmals but
doi ng extensive anal ysis so we can |look at all the
various paraneters of infection and clinica
changes, which clearly in this particular case the
information is not there, so we're really starting
from scratch.

VWhereas in the HV I think, you know,
you're at the other extrene of retroviruses in
whi ch, because of the AIDS epidemc, there was such

a great surge of resources and push for research
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efforts that very quickly, you know, a |ot of
i nformati on was generated and things could be
followed up. But this is sort of a neglected
virus. However, because it's a retrovirus, you
know, | think as Jon nentioned, once it gets in,
it's going to say with you, and what the
consequences night be, whether in an
i mmunosuppressed situation or with aging, then you
know one has to | ook at other retrovirus nodels.
In ternms of the actual amount, based upon
you know, the number of animals, but | would
probabl y--the request would be one person that's
commtted to the study to get it done in a tinely

manner and, you know, and | aboratory resources for

that.
DR. HARVATH. But you don't know the cost?
DR. KAHN: Well, | guess the cost, we're
tal ki ng about maybe--well, it depends on the

person, if it's a technician or a post-doc. |
woul d say possibly $60,000 or, you know, $65, 000 or
somet hi ng.

DR. HARVATH: Yes, | think that's an
i mportant point. | know this is nostly focused on
the scientific discussion, but in ternms of |ooking

at asking a question to gather proof of concept or
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| ack of proof of concept in a study, even though it
may or may hot--you know, there will be debate
about its ultimate utility, | think it's inportant
to bring out the cost of it, given the resources
FDA has on hand

And so then the next question would be, if
it's only going to be $60,000 to conplete these
studies, would there be a nechanismw thin FDA, or
woul d you then need to ask sone other funding
agency for that? So that's why I'mraising it.

DR. KAHN: Yes. Well, | can tell you in
terns of asking outside funding or trying to find
out si de fundi ng agenci es, even for other research
projects that we do in the FDA, you know, a |ot of
the research is mssion-relevant, regul atory
related, so a lot of the conparative funding is
difficult to apply for. You know, some of ny
vacci ne studies we get funded through the NVPO but
this would not qualify for that.

So | think being in the FDA, as you know,
we are very limted in terms of what's out there

for us to apply for, you know, so it will be--I

guess we will probably have to sonehow search in-house.

I think, you know, again the priority

for this project | guess needs to be established,
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and then hopefully somehow there will be funding
identified.

CHAl RVAN NELSON: Hira?

DR. NAKHASI: Lianna, is there a
possibility that it could be funded, if we submt
to NHLBI and it can be funded through that part?

DR. HARVATH. | can't address that
directly. | nean, there are nechani sms where there
have been interagency agreements and so on, but
it's very much justification of why the study
shoul d be done, its relevance, and the bottomline
really is the cost-effectiveness of doing such a
study. So, you know, those are all of the
vari abl es.

And if a study is under $100,000 and it
coul d possibly address an interesting proof of
concept or a lack thereof, that isn't considered to
be a tremendous anount of noney in many RO 1
situations, which are far nore expensive than that.
So | don't know what NHLBI's reaction would be,
because we have to not only review it in-house but
send it out for expert opinion, and it would be
reviewed on its scientific nmerit as well as the
anount of noney that you woul d be requesting.

CHAI RVAN NELSON: Well, | think we have
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succeeded in reversing our original sin of being
ahead of tine. W're now behind tinme. Jay, did
you have a qui ck comrent ?

DR. EPSTEIN. Well, just that we shouldn't
get too hung up on the issue of finding the noney.
What we're here to ask the conmittee is whether we
shoul d be doing this kind of study. |Is the problem
i mportant enough? And that's what will guide, you
know, the downstream debate over dollars.

CHAI RMAN NELSON: Right. | would like, if
there are no nore comment, to open the open public
hearing, and the first person is Kay Gregory from
the Anerican Association of Bl ood Banks.

MS. GREGORY: Thank you. Once again, Dr.
Louie Katz, who is the Chair of our Transfusion
Transm tted Di seases Committee, sends his regrets
and ne in his place.

The American Association of Blood Banks is
the professional society for over 8,000 individuals
i nvol ved in bl ood banking and transfusion nedicine,
and represents approximtely 2,000 institutiona
menbers, including blood collection centers,
hospi t al - based bl ood banks, and transfusion
services, as they collect, process, distribute, and

transfuse bl ood and bl ood conponents and
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hemat opoi etic stemcells. Qur nenbers are
responsi ble for virtually all blood collected and
nore than 80 percent of the blood transfused in
this country. For over years, the AABB' s hi ghest
priority has been to maintain and enhance the
safety and availability of the nation's bl ood
supply.

We would like to thank you for your
attention to this interesting matter today. Human
infection with foanmy viruses is not new, and was
first described in a nasopharyngeal cancer derived
cell line 30 years ago. Although there is no
convi nci ng evi dence of any di sease association with
human i nfection, the nunber of infected persons
studi ed and the average duration of followup are
i nadequate to prove they are not pathogeni c under
some circunstances. We would like to note that
Sim an Foany Virus is being studied as "a safe,
efficient alternative to current Onco- and
Lentiviral vectors for gene transfer in cells from
a broad spectrum of |ineages across species
boundaries. "

Foany viruses are ubiquitous in captive
pri mate popul ati ons, and present in nany other

ani mal genera. Infections in nman appear to
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represent rare zoonotic events. SFV does not

appear to be pathogenic. O

interest in this

regard is the evidence that the putative hepatitis

viruses, TT, GBV, and SEN, are either non-pathogenic or

unconmonly so. Actually, GBV

i nfection seens to have a beneficial inpact on the

course of HI'V infection. rem nding us that not al

viral infections are dangerous.

The AABB supports

inquiry into the preval ence

careful and expeditious

of Siman Foany Virus

infection in selected popul ations, including bl ood

donors, and | ongitudinal analysis of the inpact of

such infections where identified. Epidemn ologica

and | aboratory studies of primte workers in

conmparison with appropriately matched controls for

uni que patterns of illness will provide useful

i nformation.

Newer technol ogies allow us to detect,

with greater and greater sensitivity, nore and nore

i nfecti ous agents. Concerns about the potential

pat hogeni city of these agent

s will challenge us

repeatedly. W are ready to join the public health

authorities in studies that
whet her the | ess wel | - known

for transfusion recipients,

may help clarify
agents represent a risk

and we appl aud the
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nonitoring activities that are taking place. At
the sane tinme, we would |like to enphasize that
avai | abl e data on Sim an Foany Virus suggest action
regardi ng bl ood donors is not currently
appropri ate.

Thank you.

CHAI RMAN NELSON: Questions or coments?

Okay, the second speaker, Dr. Cel so Bianco
fromAnerica' s Blood Centers.

DR. BIANCO | am Celso Bianco. | amfrom
America's Blood Centers. W conpletely support the
statement that has been nmade by AABB in terns of
the relative inportance or linmted inportance of
Si mi an Foany Viruses.

I just would like to nake a very quick

comment about sone of the discussion here about

these studies. | think all the questions on both
sides are very appropriate. | amvery in defense
in this study, |ike sonme of the people here, but I

woul d i ke to add anot her aspect.

There are many questions that we are
asking at the current tine in terns of
transmissibility or increasing the safety of the
bl ood supply or preserving the safety of the bl ood

supply, and there are linmted resources, so | would
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like the comrittee also to consider that in the
hi erarchy of resources that are avail abl e.

For instance, there has been an attenpt
for the last year and a half to obtain funding and
a substantial need for understanding nedica
hi story and nmedi cal history questions. That has
been very, very difficult, and we are stil
confronting deferrals of hundreds of thousands of
donors, and adding nmore and nore questions to our
guestionnaire wi thout having a real neasure of the
i npact that those have.

I think that those have a higher relative
i mportance than the investnent of a trenendous
anount of resources in terns of asking questions
that we should certainly be nonitoring, but not
necessarily rushing into it. Thank you.

CHAI RVAN NELSON:  Questions?

Are there any other people who wanted to
make a comment or statenent in the open public
heari ng? Jonathan Goldsmith fromthe | mune
Defi ci ency Foundation wanted to make a statenent.
| think it's on a different issue. So feel free,
but | hope that the discussion doesn't divert
conpletely fromwhere we are right now.

MR. GOLDSM TH: Thank you for the
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i ndul gence. M nane is Jonathan Goldsmith, and |I'm
the Vice President of Medical Affairs for the

| mmune Deficiency Foundation. The IDF is the

nati onal organization that is dedicated to
inmproving the lives of primary inmmune deficient
patients through research and educati on.

I would Iike to address an issue that has
become extrenely inmportant to our--

[Fire alarm]

CHAI RMAN NELSON: The issue is nore
i nportant than | thought it was. | don't know
what's going on here

[ Recess. ]

DR. SMALLWOOD: Now that the pseudo fire
is out, maybe we could resunme with the coments
fromM. Goldsnith

DR. SMALLWOOD: May we have your
attention? W are resunming now W are still in
the open public hearing session

MR, GOLDSM TH:  Should | just start from
the beginning? It's a very short presentation

CHAI RVAN NELSON: Actually, you weren't
very far from the beginning.

MR, GOLDSM TH. Thank you. Again, good

afternoon. M nanme is Jonathan Goldsmith, and |'m
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the Vice President of Medical Affairs of the |Immne
Deficiency Foundation. The IDF is the nationa
organi zati on dedicated to inproving the lives of
primary i mmune deficient patients through research
and educati on

I would like to address an issue that has
become extrenmely inportant to our conmunity as a
result of the increased threat of biologic
terrorism | am speaking of the potential adverse
i mpact upon our comunity that could result froma
broad scal e, preenptive small pox vaccination
program shoul d one beconme necessary.

I would like to point out that the risk we
are currently focusing on is the inpact on our
patient group fromthe vaccination programitself.
Because the vaccine contains a live virus, it is
hi ghly probabl e that many i mune conproni sed
i ndi vidual s may be vaccinated or unintentionally
exposed to the virus through household and casua
contact, and may suffer significant norbidity and
nortality. Additionally, the persistence of the
virus in sone individuals with i mune deficiency
and its ability to spread to others could pose
further risks to our patient group.

In an effort to understand this potenti al
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i npact and to develop strategies to maxinize the
protection of at-risk popul ati ons such as primary
i mune deficient patients, |DF has assenbl ed an
expert working group. Qur intention, given
di fferent vaccination scenarios, is to recomend
strategies to reduce the risk of adverse effects
shoul d a public vaccination program becone
necessary.

One such strategy may invol ve the use of
an i mune gl obulin containing vaccinia anti bodies
to provide transient passive inmmunity against the
vaccine virus. W are also conducting a series of
nmeetings with government officials involved in
devel opi ng the national strategy for dealing with
bi oterrorism including individuals fromthe Food
and Drug Adnministration, in an effort to voice our
concerns and provide input from our panel of
experts. Qur goal is to help develop a policy that
provi des the maxi num protection for U S
i nhabitants while at the sane tinme reducing the
adverse inpact on at-risk popul ations.

Thank you.

CHAI RMAN NELSON: Thank you very nuch.
Toby?

DR. SIMON: There al so would be a problem
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for your population in just the shortage that could
result if people are deferred?

MR. GOLDSM TH:  Correct.

DR. SIMON: That woul d be anot her issue,
and that would be very relevant to this commttee,

I think.

MR. GOLDSM TH: Yes. Dr. Sinmon is saying
if there is live virus vaccination, that there wll
be a | oss of donors.

CHAI RMAN NELSON: Right. Yes, despite the
fact that whatever it is, 150 mllion doses, were
ordered, | hope that only half a dozen of them are
ever used. Talk about budget craziness, this is a
prime exanpl e.

Jay?

DR. EPSTEIN. Yes, just a coment that we
are aware within the FDA of these threats that you
describe, both to the i mune deficient popul ation
if there is a mass vaccination canpai gn, and al so
the issue of blood availability if there were
urgent vaccination of the popul ation, and we are
t hi nki ng about ways that those problens can be
addr essed.

CHAI RMAN NELSON: | would say in addition

to the I nmune Deficiency Foundation which you
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represent, | amsure we would detect a | arge nunber
of people who are HI V-positive and don't know it,

if widespread small pox vaccination were--just |ike
the military did when they didn't stop in the early
'80s. So, you know, | think this could be a

di saster. We would really have to carefully

consi der how to deal with this thing.

DR. HOLLI NGER: The other issue | think
that was suggested | suppose was the question of
whether there is a high availability of vaccinia
i mune gl obulin, also, |I presune too, the stock and
so on.

MR. GOLDSM TH: Right, to determne if
there is vaccinia antibody titers in current
products, and woul d these be useful, and could
there be made avail able a vaccinia i mune gl obulin
of an intravenous type that could be substituted
for current products during vaccination prograns,
so bot h.

CHAI RVAN NELSON: Okay. Well, let's nove
back to the Sim an Foany Virus. Are there any
ot her people who want to nmeke a conment about the
Si m an Foany Virus issue?

If not, then we'll close the open public

heari ng, and maybe we could re-display the issues
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for the commttee

DR. NAKHASI: Thanks again. So now, since
we have cone to the conclusion, at this point now
we would like to cone back to the questions which
we would like to ask the committee. And the
i mportant thing is, the first question is, "Does
the conmittee agree that the currently avail able
data are insufficient to determ ne whether SFV can
cause adverse health effects in humans?”

CHAI RMAN NELSON: Di scussion? Yes?

DR. SCHM DT: Dr. Hollinger stated mny
position very eloquently. It's difficult to try to
fit it into this question, because it's a little
tricky, but your philosophy is the correct one,

t hi nk.

CHAI RMAN NELSON:  Well, | think the data
are negative so far, but | don't think Dr.

Hol I'i nger woul d say that the data are sufficient to
exclude the possibility that there could be an
effect on human health, would you? | don't--

DR. HOLLI NGER: They are tricky, and
guess the real issue that would be here is, what is
sufficient? 50,000 people that have Sim an Foany
Virus infections in humans?

CHAI RVMAN NELSON: Certainly nore than 11,
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right, or 32 or wherever we are now.

DR. HOLLINGER: Yes, | think, if |
remenber, it's sonething |ike 20, maybe, or so.

DR. FI TZPATRICK: |Is this question
referring specifically to blood transfusion or
just--

DR. NAKHASI: The first question is
regarding first whether it causes disease.

CHAI RMAN NELSON: Yes. |Is it pathogenic?

DR. NAKHASI: Yes, pathogenesis, whether
it causes any disease, first, or the data is
insufficient. W believe there is insufficient
data to determ ne that SFV can cause adverse--

CHAI RMAN NELSON: The thing that concerns
me is that we have been told that this virus is
hi ghly cytopathic, you know, in cells outside of
the--and in a whole variety of cell lines. [If it
can do that, then maybe there are sone conditions
in which, in a human, where the i mune response or
the | oad of virus or certain conditions that can
cause disease, and |I'mnot inpressed that the data
are clear enough now that we can answer that
guesti on.

DR. HOLLI NGER: Maybe soneone coul d

explain again cytopathic. The person who said that



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178
this is cytopathic, can you explain to me what you
mean by cytopathic. | know what | nean by
cytopathic. | nean, it gets in a cell and it
ruptures the cell and they are destroyed. So
woul d i ke to know what cytopathic nmeans to--

CHAI RVAN NELSON: Dr. Kahn?

DR. KAHN: Yes. Again, if you have
infected the cells, initially after infection the
first visibility of a cytopathic effect is
nmul ti nucl eated cells. Depending on the species and
the cell type, you would have that devel op very
quickly into a viviculture. It eats away the
culture.

Actually it's sort of a fun virus. You
know, you could use it and nmonitor. Once you see
the initial CPE, it can either progress very
qui ckly to seeing visible cell debris by the eye,
and depending on the virus; or in certain cells it
devel ops very slowy but eventually--it may not
reach the sanme degree of lysis, if you want to cal
it, but clearly the culture slowy progresses to,
you know, having a high anount of cell debris. So
the cells are totally destroyed

DR. HOLLINGER: | guess the real question

that comes up is, because that virus is cytopathic,
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it doesn't necessarily nean it's pathogenic,

perhaps in this state as we see it. And also

there's a ot of non-cytopathic agents that ar

as

e

very pathogenic. So |I'mnot sure how that hel ps us

one way or the other, basically, in this.

And the question is,

it's insufficient to deter

even if you say that

m ne, yes, certainly I

woul d nuch rather have 5,000 people to | ook at than

a small nunber. But the question is, are you

going to get that? \Were

to come from and how long will

that kind of information?

CHAI RMVAN NEL SON:

has asked us to answer that question

and we can put nore questi

is that infornation

Well, 1 think the

ons. Yes, Toby?

DR. SIMON: | guess, based on what |

ever

goi ng

it take to acquire

FDA

and we can,

heard, and we had a little bit of discussion during

the break for the drill, but

woul d say "Yes, but.” | nean, yes, they

it would appear that--I

are insufficient, but it was certainly appear that

there is not a disease problem based on everything

we know. People point out

it has been around

a

long tinme. You know, handling this type of animal

has been around a long tinme, and a significant

di sease hasn't occurred

So that's the way |

woul d
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answer it, "Yes, but."
DR. HOLLI NGER: Do we have a "Yes, but" or

do we just have a "yes" or "no"?

DR. NAKHASI: The "Yes, but" is the study,
then, obviously.

CHAI RMAN NELSON: Yes. | nean, there are
di seases that have been there that we haven't--|
nmean, there have been associations that--1 don't
think it has been very well studied until recently,
and not well studied even now

DR. FITZPATRICK: My problemw th the
question, | guess, is that "does it cause adverse
health effects in humans,” | interpret that as the
general popul ation, and you're asking about a very
speci fic population. So | would have to say no.
mean, decades of experience with non-human prinmate
handl ers in the general popul ation, and evidence in
the literature you provide, indicates that it's not
a pathogen and a problemin the general popul ation
If you want to | ook specifically at
i mrunoconpr om sed patients, and is this a problem
for a very specific patient population, then that's
a different question to ne.

CHAI RMAN NELSON: Yes. And the way that

relates to this conmttee, | guess, is that people
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who are transfused are often--you know, sonetines
could not get a job as aninmal handlers, you know,
are ill or etcetera. But that relates to the next
question, as to howreadily or is it transfusion
transmitted, and in that setting, could it lead to
anyt hi ng?

So, you know, ny view is that we don't
have enough data, but the next issue is, you know,
how hard should we | ook or what should we do to get
nore data? And | personally think that it would be
worthwhile to pursue the question. The point has
been made that this is an integrated virus and, you
know, there are special circunstances.

So do you want to vote on this question?

Okay, let's vote on it. You want to do it? Just

go ahead.

DR. SMALLWOOD: The procedures for voting
will be alittle different than we have been
accustoned to. | will call the roll of the nenbers

of the advisory comrittee, and | have to tally
their vote, so |l will be calling nanmes at this
time.

CHAI RVAN NELSON: And a "yes" vote neans

yes, the data are insufficient; a "no" vote neans

the opposite, that it is sufficient.
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DR. SMALLWOOD: Would you just state the
guestion agai n?

DR. NAKHASI: Okay. Linda asked nme to
repeat the question again. "Does the conmittee
agree that the currently available data are
insufficient to determni ne whether SFV can cause
adverse health effects in humans?"

DR, SMALLWOOD: Dr. Fitzpatrick?

DR. FITZPATRICK: |I'm going to vote no,
based on--nmy interpretation is that's in the
general popul ation.

DR. SMALLWOOD: Dr. Maci k?

DR. MACIK: | also vote no.

DR. SMALLWOOD: Dr. Schm dt?

DR. SCHM DT: No.

DR. SMALLWOOD: Dr. Stroncek?

DR. STRONCEK: Yes.

DR. SMALLWOOD: Dr. Mtchell?

DR. M TCHELL: No.

DR. SMALLWOOD: Dr. Stuver?

DR. STUVER: No.

DR. SMALLWOOD: Dr. Linden?

DR. LI NDEN: Yes, but.

[ Laughter.]

DR. SMALLWOOD: |I'mrecording that as a
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yes.

Dr. MGee?

DR. McGEE: No.

DR SMALLWOOD: M. Rice?

MR. RICE: Yes, but.

DR. SMALLWOOD: Dr. Koff?

DR. KOFF: No.

DR. SMALLWOOD: Dr. Hollinger?

DR. HOLLI NGER:  No.

DR. SMALLWOCD: Dr. Harvath?

DR. HARVATH:  Yes, but.

DR SMALLWOCD: Dr. Nelson?

CHAI RMAN NELSON:  Yes.

DR. SMALLWOOD: And, Dr. Allan, are you
prepared to vote?

DR. ALLAN: If you'd |like nme to vote

DR SMALLWOCD: You have been cleared to
vot e.

DR. ALLAN: Okay. Yes.

DR SMALLWOCD: And now | would ask the
non-voting consumer and industry reps to give
their--

MS. KNOWLES: Yes, but.

DR. SIMON:  Well, | guess | should stick

with the "Yes, but,"” but you' re not recording the
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"buts,"” right?
[ Laughter.]
DR. SMALLWOOD: For the record, | have
polled the conmmittee for this question, and | have
asked the consuner and the industry rep where they

woul d agree with the voting. The results of voting

are, there are four "yes" votes, there are 10 "no
votes, and the industry and consuner--excuse nme?
SEVERAL VO CES: Eight no, six yes
DR. SMALLWOOD: Okay. I'msorry if I'm
incorrect. Could | just ask you quickly again.
Let me start with the list that | have here. |
have to nake sure that | have the correct votes for
the individuals. Al in favor? Al yes? kay,
Li nden, Stroncek, Nelson, Rice, Allan, Harvath.
CHAI RMAN NELSON: Yes, that's six.
DR. SMALLWOOD: COkay. Sorry. Okay, and

"no" votes? Eight. Okay. Thank you for the
correction.

Okay, the results of voting, as corrected,

there are six "yes" votes, eight "no" votes, and
the consuner and industry rep agreed with the "yes"
vot e.

DR. NAKHASI: Should we nobve to the next

guestion?
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CHAI RMAN NELSON:  Yes.

DR. NAKHASI: Okay, the next question is
basically to say, readdress the simlar sentinent:
"Does the comrittee agree that currently avail able
data are insufficient to determ ne whether SFV can
be transmtted by bl ood transfusion?"

CHAI RMAN NELSON: Di scussion? Yes, Toby?

DR. SIMON:  Well, again | guess | put
forward the "Yes, but,"” but in this case | think
the "but" is stronger. It seens to nme that there
is such a paucity of data to suggest any
transfusion effect that this one | would think we
have crossed the line on in terms of priority or
i ssues for this comittee

CHAI RMAN NELSON: Yes. I'mtrying to turn
the question around, which if you say that it's
sufficient to determ ne whether SFV cannot be

transmitted by transfusion, you certainly wouldn't

answer that "yes.

DR. SIMON:  Well, | think it's just the
ol d proof of absence, or absence of proof is not
proof of absence

CHAI RVMAN NELSON: Yes, yes. Right.

DR. SIMON:  You can go round and round

and, | nean, | guess we could ask this about any

185
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huge nunber of things for which there is not
sufficient data to show it doesn't inpact
transfusion. But there is such a paucity of data
here, it would seemto be highly unlikely that it's
significant in transfusion

CHAI RMAN NELSON: Yes. These are
different but sort of related questions. | nean,
since it's not identified with a di sease or
condition, it reverts to how many peopl e have been
screened who have been exposed to | arge nunbers of
units of blood. When | |ooked at the literature
and heard Blaine's coomments, | don't see any data
on henophilia patients, thal assenics, or people who
have cardi ac surgery, any--1 nmean, the data here
are even weaker than the first question. You know,
does this nmean that we should screen | arge nunbers?
Maybe that woul d be cheaper, if the tests are
easier, than to proceed with all the pathogenesis
questions. | would think that it mght be useful
and I'mnot convinced that the data are sufficient
to say that there is no risk.

DR. HOLLINGER: Well, also | think it
seens to me that the question here is not
necessarily whether it causes disease in the person

who gets it--
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CHAI RMAN NELSON: Ri ght.

DR. HOLLINGER: --just whether it's
transmitted or not.

CHAI RVAN NELSON: Yes.

DR. HOLLI NGER: And the only study | think
that | saw out there is the one that the CDC
presented here--

CHAI RVAN NELSON: Ri ght.

DR. HOLLI NGER: --which essentially showed
no transm ssion.

CHAI RMAN NELSON: I n six people.

DR. HOLLINGER: In six people, from one
donor.

CHAI RVAN NELSON:  Ri ght.

DR. HOLLI NGER: Well, yes, so | think--

CHAI RMAN NELSON: | nean, you could get
those sane data from HTLV-1, if they all got plasm
or sonething like that. | nean, the data aren't
nmeani ngl ess but they're not alarm ng, and they are
certainly insufficient.

DR. FI TZPATRI CK: Li ke Blaine, | don't
interpret this as it's a pathogen or it's a blood
transfusion problem but is there enough evidence
to say it can, or can the virus be transmtted by

bl ood products, whether it's pathogenic or not? So

187



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

188

I think that's--

CHAI RMAN NELSON: Actually, you know--

DR. FITZPATRICK: --that may be too
literal, but I think that's what the FDA is asking.

CHAI RVAN NELSON: Right. | nean, the
other, turning it around, we weren't shown how nany
of --the people that have been screened have been
nonkey handl ers, but nobody told nme how nany nonkey
handl ers have been transfused. They said how many
have been bl ood donors. But, | nean, nmaybe that
woul d be the first thing. W might quadruple the
nunber of data on this by |ooking at that, but I
don't think the data are sufficient here

Any conments? You want to vote on this
one?

DR. SMALLWOOD: Can you read the question?

DR. NAKHASI: The question is, "Does the
conmmittee agree that currently available data are
insufficient to determ ne whether SFV can be
transmitted by bl ood transfusion?"

DR. SMALLWOOD: Okay. Dr. Schm dt?

DR. SCHM DT:  Yes.

DR. SMALLWOOD: Dr. Maci k?

DR. MACI K: Yes.

DR. SMALLWOOD: Dr. Fitzpatrick?
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DR. FI TZPATRI CK:  Yes.

DR. SMALLWOOD: Dr. Stroncek?

DR. STRONCEK: Yes.

DR. SMALLWOOD: Dr. Mtchell?

DR. M TCHELL: Yes.

DR. SMALLWOOD: Dr. Stuver?

DR. STUVER:  Yes.

DR. SMALLWOOD: Dr. Linden?

DR. LI NDEN:  Yes.

DR. SMALLWOOD: Dr. M Gee?

DR. MGEE: Yes.

DR SMALLWOOD: M. Rice?

MR RICE: Yes.

DR. SMALLWOOD: Dr. Koff?

DR KOFF: Yes.

DR. SMALLWOOD: Dr. Hollinger?

DR. HOLLI NGER:  Yes.

DR. SMALLWOCOD: Dr. Harvath?

DR. HARVATH: Yes.

DR. SMALLWOOD: Dr. Nelson?

CHAI RMAN NELSON: Yes. | should nmake this
not unani nous, but 1'll say yes.

DR. SMALLWOOD: Dr. Allan?

DR ALLAN:  Yes.

DR. SMALLWOOD: Qur consunmer and industry
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representatives?

MS. KNOWLES: Yes.

DR. SI MON:  Yes, but.

[ Laughter.]

DR. SMALLWOOD: The results of voting for
qguestion nunber two are unani nous anmong the
menbers. There are no abstentions. The industry
and the consuner representative both agree with the
vot e.

CHAI RMAN NELSON: Okay. The third
question?

DR. NAKHASI: All right. The third
gquestion is, "Please comment on the adequacy of the
proposed studies to validate SFV transm ssion by
bl ood transfusion.”

CHAI RMAN NELSON: Here you're talking
about the FDA studies or the CDC studies or both?

DR. NAKHASI: Bot h.

CHAI RVAN NELSON: Well, there are a nunber
of studies.

VO CE: There is no question.

CHAI RMAN NELSON: that's true, so the
comment is--1 nmean, | guess they want sonme advice
on study design or--yes, David?

DR. STRONCEK: | don't know, because study
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desi gn, we had sonme comments about the nerit of
such studies, and 1'd just like to say that with
the nol ecul ar techni ques avail abl e today and how
rapidly they are inproving, this won't be the | ast
tinme a question conmes up about a virus that is
ei ther new or one that we have now detected for
some reason because of better techniques.

It's very difficult to defer donors, just
to keep deferring nmore and nore donors based on
little data. So even though a virus like this
doesn't look like it's pathogenic, | think the
studies are worthwhile and | woul d encourage the
FDA and others to nove forward with their studies

DR. M TCHELL: Yes. | understand that
this is a retrovirus and we don't know a | ot about
retroviruses, and that we're | earning about
retroviruses, but the evidence is that it's not
pat hogenic in aninals--1 haven't seen any animals
where it is pathogenic--and that it's not
pat hogenic in humans. And like Dr. Stroncek said,

I would agree that there are going to be lots and
| ots of viruses, but ny conclusion is the opposite,
that we can't study themall.

We shoul d be focusing on the ones that are

nost likely to be causing harmto human heal th,
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that are likely to be transmtted through bl ood and
bl ood products, and this doesn't fit those
criteria, so | think that we should leave it to the
acadenics that are going to be doing these kinds of
studi es anyway, and see whether there becones
evi dence at sonme point. And if at sonme point there
becomes evidence that this virus can be pathogenic,
then recommend that there be further studies, but |
don't believe that there should be further studies
at this tine.

M5. KNOALES: | would be interested in Dr.
Al l an's assessnent on this question, too.

DR. ALLAN: Sure. Leaving aside
pat hogeni city, whether or not the virus is
pat hogenic or not, | still believe that we don't
real ly have enough informati on on hunmans.

But if you're looking at transm ssibility,
whether the virus is going to be transmssible in
the bl ood transfusion situation, this is the
question that's trying to be asked. |[It's not about
pat hogenicity. It's really about if you squirt
bl ood from one nonkey into another, does the other
nonkey get infected, you know? And | think that's
an inportant question to ask, but it's not going to

tell you whether or not, you know, in the
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transfusion situati on whether or not humans are
going to transmt from human to human, but it will
give you a little nore information as to the
potential transmissibility of Siman Foany Virus
t hrough bl ood.

So | think it's certainly worth doing.
think it's not an exercise for academnmics, and
Simi an Foany Viruses are not well funded. There is
al nrost no funding for virologists to study Sim an
Foanmy Virus, at |east through extramural support
through NIH, and part of the reason is because no
one has been able to denpnstrate a disease in
humans. So | think that | would like to see a
study li ke this done

CHAI RMAN NELSON: | would, too, but the
ot her side of this question is, what would we do
with a positive result? And we're struggling with
that now with the variant CJD. W have this one
sheep that got infected froma transfusion, and
hundr eds of thousands of donors are being excl uded
based on that evidence and sone ot her, you know,
theoretical evidence. W still don't know whether,
if we find one nonkey--of course, it wouldn't have
the sane inpact. It mght exclude nonkey handl ers

or sonething like that, but--
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DR. ALLAN: Well, see, | don't sit on your
conmittee, so | don't have the sane sort of--1'm
not in the sane situation that you people are in,
and the fact that you're being inundated, |I'm
assum ng that you're being inundated at sone | eve
about, you know, having to exclude nore and nore
peopl e from bl ood transfusions. Being a virologist
and not being associated with that, | just see it--1I
to ne it's a no-brainer. Well, you know,
if people are working with primtes and there is
evi dence of cross-species transm ssion, then you
shoul d restrict blood transfusions fromprinate
wor kers.

I mean, that's a no-brainer for me but,
you know, | understand that if you keep doing that
you're going to be left with no donors. But |
think that in this case, | think you have to worry
about, you know, nonkey viruses being transm ssible
to people, and we know from SIV and from STLV we
have two human di seases that are coming from
nonkeys that are both retroviruses. | just across
the board woul d say no nonkey retroviruses in
humans.

CHAl RVAN NELSON: Ray?

DR. KOFF: | guess it's a question of

194
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perspective, as well. If you' re a nonkey person or
if you're a foany virus person, this takes great
precedence. But | guess fromeverything |I have
heard so far today, and everything | have read
suggests that any federal agency that's going to be
| ooking at this is going to say this is a | ow
priority; we've got a lot of things that are nore
i mportant than this. And therefore, good idea,
it's interesting to certain people, but | suspect
that it's going to have sone probl ens.

CHAI RVAN NELSON:  You know, there was one
i ssue that was just nmentioned as an asi de and not
di scussed very nmuch, but it could have a greater
i mpact, and that is the idea of using a non-pathogenic
retrovirus to introduce, you know, as
therapeutics to introduce favorable genes or this
kind of thing. And if that's being considered, you
know, five years fromnow Sim an Foany Virus may be
the nost inportant agent that we need to know nore
about. And | wonder if sonebody could, if there's
anybody in the audi ence today or anybody el se who
could comment on that and the thinking and what's
goi ng on or what's being planned with regard to
this. Ton®

DR. FOLKS: Let me just say that CDC is
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al ways | ooking for new reagents to turn what we
m ght think are new and energi ng agents, | should
say, in the human popul ation into prevention tools.
Foany mi ght be that very perfect one. W certainly
are looking at that as a possible vector. Dieter
certainly has been | ooking at that, and | think a
nunber of people are beginning to ook at live
replicating viruses or packagi ng of defective
viruses for gene therapy. That's why the nore data
we can accurul ate about the well -being of
i ndividuals infected with this adds to that stack
of know edge in safety issues.

CHAI RMAN NELSON: Yes. For that reason, |
think that this is perhaps underestimted, that the
i mportance of |earning nore about this virus is
under esti mat ed when we're thinking about a few
nmonkey handl ers. And there may al so be--1 sonmehow
think we get know edge from places that we hadn't
t hought about, and if this is a retrovirus that can
be transm ssi bl e across speci es and not produce any
di sease, that there may be sone pat hogenetic
informati on there that night be very relevant to
H'V and all of the retroviruses that we know that
cause a hell of a lot of terrible disease. And it

may be | earning nore about the imrune response or
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the bi ol ogy, the virology, the inmunology of this
agent could be trenendously inportant, and | just
think of this as very interesting.

DR. MACIK: But | think there has to be a
di fference here, though, between this fascinating
topic--you know, if this virus is going to be used
for gene therapy, then the gene therapy jocks are
going to be studying it out the wahzoo. That's not
the question before us. The question before us
right nowis, inits current form not as being
used for gene therapy, is there evidence or is this
a pathologic virus for us?

And a very easy thing to do, |I nean, this
has been around for a long tinme, we don't have any
nor e nmonkey handl ers here, you already brought up
once maybe this should be | ooked at in Africa,
where you're nore likely to get a nonkey bite than
you are in the U S. Screen, you know, it would not
be all that expensive to screen a |arge nunber of
bl ood sanpl es at sone bl ood bank and find out how
do we find, you know, antibody titer? 1Is this
really in the blood supply now?

Because if it's not in the blood supply
now, why would it be in the blood supply later,

unless it nutates, in which case all the old
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studi es get thrown out and we have to design al
new studies. O all of a sudden nonkeys becone the
hottest new pet, and so we have to know nore about
this information. O your final thing, |I nean, if
it becones a vector for gene therapy, then
obvi ously nore needs to be known about it, but then
that throws it into a whole new category.

So this point | would see as our purpose,
as the Bl ood Products Advisory Cormittee, for the
qgquestions brought up, | think we've answered the
issues in regards to that today.

CHAI RVAN NELSON:  Well, | think the only
think we've answered, that the data is that the
virus can be transmtted across species, froma
non- human primate to a human, probably by a bite.
We still haven't answered the issue of transfusion
and you know, | think that's still a no-no. And
therefore, you know, since this is our focus, are
the studies that have been proposed worth doing, or
are there other studies that we need to do?

I would think that, as several people have
said, | think that one way to answer this is--and
don't know how easy it is, given the current
screeni ng net hods, and we've heard about false

positive results being reported in the literature
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and multiple techni ques being used to adequately
screen and get specific data, and that nmight linmt--1 nean,
we m ght not be able to do just an El A and
screen, you know, half of the 10,000 henophiliacs
or sonmething |like this.

That m ght not be feasible, but if it were
possi bl e to screen a fair nunber of people who have
had nmulti pl e exposures--1 nean, our cardiac surgery
cohort, we have about 12,000 people who have been
exposed to 120,000 units, and that's very efficient
to detect a lowlevel risk. But |I don't know how
t hese--what the status of the lab is now. Could
you screen 12,000 easily? | suspect not. But |
t hi nk sonet hing needs to be done fromthe focus of
this conmttee, as opposed to the biology. Looking
at the transfusion question, that would seemto be
a useful approach

DR. STRONCEK: A couple of things. One,
you know, just because this--you can't really judge
some of the practical things we need to do for
research related to bl ood transfusion on the sane
| evel you judge NIH extramural research. It's just
different things, and it can't be nore practical in
nature. So | wouldn't, just because this would

never get funded by an extramural N H grant, |
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doi ng.

And, you know, the second issue is, this
may be nore |ike a xenograft situation where, you
know, it's probably not naturally--if sonmeone has
screened 5,000 donors and not found it, it's not
naturally occurring in at |east the current human
popul ati on. Maybe there's good reason. Maybe it's
just not pathogenic.

On the other hand, if it can be
transmtted from nonkeys to humans, and if for sone
reason we end up--you know, there have been very
few people that we know of who have been exposed,
so there has been very little risk so far of
transmtting it through the blood supply. But if
for sone reason the strain gets nore virulent, and
it could, or nore people are exposed, it could be--we my
just not have enough exposures through bl ood
transfusions to know anythi ng

CHAI RMAN NELSON: Do any of the bl ood
banks coll ect data on the occupation of the donors?
I nean, if we could sort on "nobnkey handler" and
trace their recipients--

DR. FI TZPATRI CK: Again, the CDC study and

what the Canadi an group is doing for the

200
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epi demi ol ogi cal aspects seemto be designed to
address proactively, if they can increase their
nunbers, transm ssion by transfusion

CHAI RVAN NELSON: Ri ght.

DR. FI TZPATRICK: The problemis the
nunbers, and there aren't that many nonkey
handl ers.

CHAI RVAN NELSON: Ri ght.

DR. FI TZPATRI CK: So maybe they can expand
that beyond just those that test positive, and
focus in on anyone--they had a very high donation
rate in that one group. You know, mmybe they could
| ook at recipients of all that group as opposed to
just those handl ers who tested positive, but |
think that would provide sone information

The proposed FDA study for--like |I said,
you know, the question of whether it can be
transmitted by blood is a question that may be
worth answering. Wo funds it is another issue,
and in the hierarchy of funding issues before FDA
we don't know how that fits in in all the things
that FDA has before it to fund.

But it would be nice to have a hierarchy
of issues such as viral inactivation, that's very

i mportant, the donor history screening
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questionnaire, that's very inportant, what things
are before FDA to fund that have the npbst inpact on
bl ood supply and safety, and where does this fit in
that. And can sonebody else fund it if FDA can't,
because it doesn't sound like a very, in the scope
of things, a huge ampbunt of nopney for funding of a
proj ect .

But if it is going to be tied to bl ood
safety and transfusion, then | think the study, not
to be redundant, but it needs to reflect
transfusion practices, and so increase the viral
load is one way to nake up for the nunmbers. And
the other is, | really think it should include
| eukoreduction as an arm of the study, because
that's what we're going to be practicing in the
future.

CHAI RMAN NELSON: W th regard to Dr.

Al l an's suggestion, that just people w th non-human
pri mate exposure just be excluded, this is already--
xenografts are from non-human primtes to humans.
They are al ready excluded, wi thout the | arge body

of data, etcetera, without a |lot of research. And
so this is already true for the graft situation

It's not true for the human-to-human transfusion of

a human who may have had exposure.
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Any ot her questions? Conments? Yes?

DR. CHAPMAN: If | could, | would just
like to cooment on a couple of the suggestions that
have cone up for study. One is, | think it was
clear in the presentation, but we are attenpting
to, our intention is to attenpt to trace back
reci pients of any SFV-positive donors we can
identify, but it's not as easy as it may sound.
think | said in the presentation that there were
si x people we identified who had donated after the
docunented data of seropositivity. Well, six
donors.

One had stopped donating before they

203

becanme seropositive because of other occupation-associated

exposures. Specifically, that person
had been working with hepatitis studies in
pri mates, and stopped donating bl ood at that point.
Of the other five, one is absolutely not
traceable. It was soneone who was a paid plasm
donor many years in the past, and we cannot even
identify the site where they were a donor, and is
also off the followup with us.
One is sonmeone who did only a couple of
specific directed donations for his nother, who is

not interested in concerning his elderly nother who
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has had strokes and other health problens, and wll
not cooperate with further foll ow up.

One, the nost prom sing one, is the one we
have presented here

One is a trace back that we are attenpting
to do, and we are probably able to do, but the |ast
donati on by that donor was over a decade ago, and
it isin fact in an inner city hospital with a
chaotic population, and it's not very probable
we're going to be able to identify recipients but
we're still trying to do it.

Sowith tinme, if we identify nore
traceable, the intention is to continue to try to
trace them but | don't think you should expect
that we're going to rapidly expand our numbers.

The suggestion that was brought up about--and I'm
really going into Dr. Fol ks' arena here,
but 1'Il go ahead and say this anyway--about
screeni ng sanples from bl ood donors, you know,
going fromthe other direction to see if we can
identify seropositivity anong bl ood donors.

That had been discussed internally, and
our internal decision was that that was actually--you know,
what do we know wi thout firm nunbers? W

know that a very small proportion of people who are
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occupationally exposed to non-human primtes are
seropositive, nost optimstically about 3 percent,
and because of the bias | tal ked about in
enrol | rent biases, that |ikely overestimtes. The
true preval ence anong all exposed people is
probably | ower

VWhat proportion of blood donors are
occupationally exposed to non-human primtes?
don't know. A very |low percentage. |If you try to
screen a | arge popul ation of bl ood donors, it's
going to be actually quite |abor-intensive because
all the serologic assays are investigational and
they are Western blots. They are not ELI SAs.

So it's going to be a very large
i nvestment of time and noney, and in the end, what
is it going to tell us? WelIl, it my allow us to
put a number, you know, that the number of bl ood
donors who are SFV-positive is 1 per 200, 000 or
sonmething like that. But our decision, at least in
terns of internal resources, was that the cost was
going to be nuch greater than the feedback in terns
of being able to quantify what we already sort of
know in terns of the |evel

CHAI RMAN NELSON: |Is there anybody el se

with a burning comment on this issue, because we're
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now pretty far behind. Since we have anot her--and
has our discussion satisfied the need for conments
on these proposals, as far as the FDA is concerned?

DR. NAKHASI: Yes, it has been very
hel pful to understand what the--but still obviously
the question is, regarding the other questions,
what | heard is there is some--there are certain
nore studi es need to be done

CHAI RMAN NELSON: Ri ght.

DR. NAKHASI: And | think what we heard,
that it is definitely insufficient data on
transm ssion, so whether we can find it, how we can
find it, that's a different story, but | think
t hanks for the input.

CHAI RMAN NELSON:  Yes.

DR. NAKHASI: Jay, you want to say
anyt hi ng?

CHAI RMAN NELSON: | think the focused CDC
studies seemto be well worthwhile. Bl aine?

DR. HOLLINGER: Well, | just want to
reiterate what Mke said initially because | think
it's inmportant. |If you do a study like this, you
clearly--1 think | eukocyte reduction would be an
interesting additional factor here, since a fair

proportion, what, 90 percent of the Red Cross
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bl ood--we're going to tal k about this anyway |ate
on- -

CHAI RMAN NELSON: Right, this afternoon

DR. HOLLI NGER: But, | nean, that would be

anot her armthat one would want to consider. But
on the other hand, if the plasma is also, and
think you sort of selected for that, then that
woul d make a little bit of--some difficulties in
that. But | do think that the other course of
trying to go to a high-risk population to |ook fo
SFV, such as a highly transfused group, should be

at the top of the list. That's where | woul d--

CHAI RMAN NELSON: The problemis to find a

hi gh-ri sk group that has not only had a | ot of
transfusions but also from people who m ght have
been likely to have been infected, and that's not
SO easy.

DR HOLLINGER: That's true.

CHAl RMAN NELSON:  Jay?

DR. EPSTEIN. | just wanted to say that

think we've heard a | ot of very thoughtful comments

and that we will consider themin deciding what,
anything, to do next. So | don't feel as if we
need to discuss it further. | think we've gotten

the feedback that we were seeking.

r

r

if

207



208
CHAI RVAN NELSON: Ckay. Well, | propose
that we break for lunch or whatever it is now, not
qui te dinner, but cone back maybe in 45 m nutes, at
a quarter to 3:00? Wwell, at least by 3:00.
[ Wher eupon, at 2:00 p.m, the neeting was

recessed, to reconvene at 3:00 p.m this sane day.}
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AFTERNOON SESSI ON

CHAI RMAN NELSON: This session is a
di scussi on on | eukocyte reduction, and Dr. Al an
Wllians fromthe FDA will give us the introduction
and background

DR. WLLIAMS: Thank you, Ken. This
session is specifically targeted to discuss product
standards and the current draft gui dance and
potential modifications to the gui dance covering
pre-storage | eukoreduction. That said, there have
been several recent publications in the |ast year
regardi ng the issue of universal |eukoreduction
and it was felt it would be tinely to have the
agency give sone indication of what current
thinking is in terms of the |arger area of
uni versal | eukoreduction, so in the first two
slides I1'mgoing to do that and then go into
di scussi on of the gui dance docunents.

The val ue of |eukoreduced products for
sel ected patient subpopulations is wi dely accepted,
and | think there isn't too nuch of an argunent
over that statement. There nay be benefits of
uni versal |eukoreduction to the overall recipient
popul ati on, but at the present tine these are not

proven.
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Qbservational studies at single
institutions and limted randomi zed trials show
unexpl ai ned conflicting results. The possibility
exi sts that unidentified patient subsets may not
benefit fromthe | eukoreducti on process, and the
possibility exists that there are other undefined
vari abl es--for example, sonmething like a site-specific
factor--that could play a role in the
current observations and the fact that sone of
these study conclusions don't agree

The agency's thinking currently is that
careful reevaluation of all available scientific
data regardi ng the val ue of universa
| eukoreduction is indicated. Such an exercise may
provi de | eads to new hypot heses that can then best
be tested in a nulti-center trial of the
appropriate size. Additional public discussion of
the available data is appropriate before pursuing
rul e-maki ng to require universal |eukoreduction
i mpl ementati on, and we have been di scussing the
potential of a public workshop to discuss these
i ssues during 2002

Wth that, let's nove on to the topic at
hand, which is the draft guidance for industry

concerning pre-storage | eukocyte reduction of bl ood
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and bl ood conponents intended for transfusion and

proposed nodifications to that gui dance,

specifically discussions regarding the quality

control aspects of it.

The session will start with my listing of

the proposed nmodifications and a little bit of

context as background. Then the second speaker

wi |l be Betsy Poindexter from our Division of

Hematol ogy in the Ofice of Blood, providing an

update on filter perfornmance specific to sone of

the tenperature and physical and other factors that

affect the efficacy of filter performance.

Third, we are very fortunate to have Dr.

Edward Snyder with us from Yal e- New Haven Hospital

who will discuss the very relevant topic of

establishing the appropriate quality control cut-off for

contam nating | eukocytes and the val ue

relationship to the potential benefits fromthe

| eukor educti on process. Fourth, we are also very

fortunate to have Linda Kline fromthe Anmerican Red

Cross, Holland Laboratory. She has been working in

this field for many years, and will discuss the

nitty-gritty of current methods to count

contami nating | eukocytes and just what are the

wor kl oads involved in producing data for

qual ity

211



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

212
control

Finally, | amgoing to end the session by
i ntroduci ng specifically the options for quality
control and the conmmittee questions.

Just a brief review. The current nmenmo
whi ch gui des the | eukoreduction process is a 1996
FDA memp which calls for quality control as an
eval uation of 1 percent of representative products
with a mninmmof four products per nmonth. The
cut-off for residual white cells is 5 mllion, and
there is a requirement for 85 percent retention of
the therapeutic product.

For platelet preparations it's a little
different. | think that's 3.3, is it, tines 10 to
the 5th residual white cells and 85 percent
retention of platelets--sorry, 8.3, yes. And the
figure is different for pheresis. Apheresis
platelets, 5 mllion residual white cells for
apheresis platel ets.

Al'l eval uated products nust neet specs,
and if failure is observed, the |abel nust be
revised and the process investigated. And the
nmethods at that tine available are simlar to the
net hods avail abl e now, which is manual Nageotte

henocyt omer counts, flow cytometry, and option for
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ot her validated methods.

Draft gui dance was issued in January of
2001, proposing revisions to these product
standards, and the elenents of this draft guidance
i nclude a product specification change from5 tines
10 to the 6th to 1 tines 10 to the 6th residua
white cells, and 1.6 tines 10 to the 5th for
apheresis platelets. Validation of the process to
be conducted by 60 consecutive counts.

Now, this is actually one of the first
i ntroductions of a statistical based quality
control process, and there is a statistical basis
behi nd this nunmber which we'll get into alittle
bit later in the session. But the overall thene
here is that the process would use statistica
quality control to assure that 95 percent of
products net the product standard of 1 million with
95 percent confidence to be assessed at intervals
of every three nonths, and in terns of actua
counts, that would boil down to five per week, 20
per nmonth, or 60 per quarter, and it would cycle
every quarter.

Additionally, as you heard, there was a
proposal for testing of all donors for sickle cel

trait, because it was well known by that time that

213



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

214
sickle cell trait in a donor would result in
approxi mately 50 percent unsuccessful filtration,
i.e., the filter would clog, and those filters
which did successfully provide filtration, the
resul ting product woul d have excess contam nating
white cells in about half the instances.

And then, finally, there was a proposal
because of the specific inportance for Cw, for
CW-susceptible patients, it was built into the
gui dance, 100 percent quality control of conponents
to be used in lieu of CW seronegative units.

We received a nunber of coments from
i ndustry, 27 conmments, to be exact. And there was
a discussion at the June 2001 BPAC which began to
expl ore sone of the prelimnary data regarding
filtration failures; some data from Canadi an Bl ood
Servi ces and sone other sites about the val ue of
val i dated mi xi ng procedures during collection; an
i ntense di scussion of sickle cell henoglobin S
screeni ng of the donor base, and a unani nous | ack
of support for that policy; and sone discussion
about potentially labeling filters for optim
conditions for filtration

A coupl e of contextual things | wanted to

mention that | found in getting into this field
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have sort of been a naggi ng source of confusion
One is howto define a process failure, and | would
propose that the definition is really dependent
upon the selection of appropriate and distinct
control points. And one thing that's conmonly done
is, incomplete filtration, i.e. a clogged filter,
is often counted as a failure together with white
cell contam nation of the final product. These
really, |1 would propose, need to be two distinct
control points. And then, finally, therapeutic
content of final product, over which there really
has not been confusion

Anot her is an observation that the current
| eukor eduction process has relatively frequent
failures, sonme of which are poorly understood at
this tinme, and additionally the data regarding
failures, not only is the definition relatively
| oose, but the reported failure rates really
covering a very broad range. And from data
i nvol ving a survey conducted by Anerica's Bl ood
Centers, also data reported by the VAT study in
recent history of transfusion and sone other data
reports, the range are froma low of .3 percent to
a high of 13 percent cunulative failure, tota

failure, and this actually conpares with another
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low, which is the data reported by a filter

manuf acturer at the last BPAC, 3 per nmillion. So
what is really going on in terms of failure remains
fairly poorly defined

It is known that slow filtration
correlates with poor white cell renoval, and that
in the presence of henoglobin S, about half of the
bl ood froma sickle cell trait donor will clog the
filter. O the 50 percent that goes through, about
hal f of that has insufficient white cells renoval
whi ch is about 25 percent overall. So if you have
a 10 percent sickle cell rate in your donor
popul ation, it's a fair anpunt of potential white
cell contani nation.

O her poorly understood donor factors do
exi st. Donor-related failures appear to be serial
that a donor who fails to filter at one point may
also fail to filter at a subsequent visit. There
have been | ot-specific failures observed for the
same filter, different lots, higher rates of
failure. And it's fairly well established now with
energi ng data that a validated m xi ng procedure
during collection does appear to reduce cl ogged
filters, and | think you'll hear nobre data about

that today.
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Now, what are the inplications of
failures? OCbviously the driving force is safety.

If the product is |abeled as "Il eukocytes reduced”
and it has high levels of contami nating white
cells, patients who really need a | eukoreduced
product can be harnmed. And | think the clear
exanpl e here would be cytonegalovirus. It's
clearly known to be transfusion-transmtted. It's
clearly known to cause norbidity and even nortality
in a patient who is highly susceptible to CW

i nfection.

Anot her inplication of process failure is
| oss of efficacy of the process. It could result
in undue | oss of a therapeutic product and
reducti on of potency in the final product. And
inconplete filtration, at whatever rate, sinply
constitutes a waste of a val uabl e bl ood resource.

I will end just by specifying sone of the
changes being considered to the draft guidance on
| eukoreduction. W are considering bringing the
product specification back to 5 mllion residua
white cells, the reasons for this being not that a
1 mllion cut-off is not justified. It's felt to
be a contaminant, that nost likely removing it to

the greatest extent possible is the right thing to
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do, but given current technology both in counting
and | eukocyte renmoval and failures in trying to
meet that 1 million count, 5 mllion appears to be
a nore achievable goal at this tine.

Anot her proposal is that as a separate
process point, inconpletion should not exceed 0.5
percent, and we're considering a recommendation for
use of a validated mi xing procedure during
collection. 1In data that was presented at the | ast
advi sory conmittee nmeeting fromthe Canadi an side,
with validated procedures they were routinely
achi eving 0.3 percent.

Di versi on of units whose donors do not
filter or do not properly |eukoreduce on two
separate occasions, unless some corrective action
is put into place, it really doesn't nmake a | ot of
sense to keep putting the donor through the process
when they failed to filter properly on two
occasi ons.

We are considering not nmaking a specific
recommendati on for test donors for sickle trait.
Admittedly this is one way in which one can
prequalify a donor to not have as many cl ogged
filters, but we're considering not putting this

recommendati on in the guidance
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And as of this point, we intend to remain
silent on the use of |eukocyte reduced conponents
inlieu of CW antibody negative units. This is a
guestion of nmedical practice. |In fact, many
physi ci ans who are taking care of highly
i mrunoconproni zed patients are now i nsisting on
bot h seronegati ve and | eukoreduced products, so
this is a matter of nedical judgnent.

There are options for statistical quality
control, and this I'mgoing to present just before
we di scuss the questions because | think it's
val uabl e to hear the other data in advance.

In terms of timng, the proposed schedul e
for | eukoreduction guidance, it's a topic obviously
today. W hope to have the revised guidance, which
will be reissued in draft because of the changes in
early 2002, and | ooking toward final guidance
approxi mately m d-2002.

Wth that, | will welconme the next
speaker. | would like to comment that, for those
of you who | ooked at the materials that were shared
with the committee and have statistical questions,
FDS's Dr. Peter Lachenbrach is in the audi ence.
Unfortunately, he won't be able to stay for the

whol e di scussion, so if you have a specific
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statistical question, you mght like to raise it
early in the session while he is still here.

Thank you.

CHAl RVAN NELSON: Questions? Alan, in
regard to the one issue on which the FDA was
pl anning to be silent, | am concerned about the
fact that--and | think it inpinges on rates of
failure, and also I'mnot sure |'m convinced how
ef fi caci ous | eukoreduction is to prevent CW, when
you're giving people 5 mllion cells. And are we
not going to discuss that? |Is that not part of
t he- -

DR. WLLIAMS: It is part of the session
Ed Snyder will be discussing cut-off values in
terns of medical benefits. And in a discussion of
whet her | eukoreduction reduces CW, | think it's
pretty clear it reduces CW.

CHAI RMAN NELSON: Ri ght.

DR. WLLIAMS: \Vhether it's conpletely
protective is arguable.

CHAI RMAN NELSON: Is it adequate, and
shoul d that issue be up to the individua
physi ci an, who may not have as nuch information as
the FDA does?

DR. WLLIAMS: | think also keep in mnd
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that serological tests for CW anti body also are
not 100 percent effective, so you kind of have to
bal ance the two.

CHAI RVAN NELSON:  Sure.

DR. SIMON:  Yes, | was just going to say |
thought that the FDA was correct to be silent on
that because of these issues of nedical practice
that relate to it, and what you're looking at is a
conti nuum of reduced risk rather than no end point
at which risk disappears. So | thought it was a
very pragmatic approach to the subject.

CHAI RMAN NELSON: Next speaker is Betsy
Poi ndext er .

MS. PO NDEXTER: Good afternoon. M topic
is |l eukocyte reduction and reported performance in
the literature, not necessarily first-hand fromny
own experience. The topics that | will attenmpt to
cover are the types of |eukocyte reduction by
filtration: whole blood, red blood cells, red
bl ood cells apheresis, and pl atel et pheresis, and
then | eukocyte reduction by in-process procedures,
as with the COBE Trima and with the Baxter Anm cus
devi ce.

Filtration conditions affect the quality

of the product as it goes through the filter: the



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

222
vol ume of blood that is drawn, and | have listed
out the ampunts, the mininmuns and the maxi muns that
m ght be drawn, dependi ng on whether you are
drawing into a 450 nL or a 500 nL collection bag,
the hold tines prior to filtration, and the
tenperatures at the time of filtration, whether
they are anbient or refrigerated for extended
peri ods of tine.

VWol e bl ood processing involves collecting
the unit, obviously, and processing it into red
bl ood cells fromeither the 450 or the 500 nL draw
separating it by a hard spin when you're preparing
red blood cells for preparation of plasmas or an
FFP byproduct, and a soft spin for platelet
concentrate and an FFP or plasma byproduct. And
the additive solution frequently is added at the
end of these spins to the red blood cell product,
which is then sent through the | eukocyte reduction
filters.

VWhat | have done is gone through the
literature, and this is by no neans a conplete
search. This is abstract presentations fromthe
year 2000 AABB neeting, where various reports from
| eukocyte reduction filters were in the abstracts

and were either oral or poster presentations. |
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have tried systematically through the slides to

i ncl ude whatever information was available in the

abstract for the filtration tenperature; the units

tested; the hold tine prior to filtration; the

white cell counts, | have converted all of themto

10 to the 5th | eukocytes per transfusion dose; and

the filtration tine.

This one exanple is the only one in the
group that 1'Il be reporting that had a medi an
white bl ood cell count rather than a nean white
bl ood cell count of 10 to the 5th cells. As you
can see, they held products at roomtenperature for
either zero or eight hours. So they filtered sone
of them as soon as the red cells were processed and
delivered into the additive solution, m xed and
then inmediately sent through the filter; and
others were held 24 hours or as nuch as five days
at 4 degrees Cprior to filtration. As you see,
the white blood cell counts were very acceptable
and the filtration tinmes were very acceptabl e.

This is a whole blood filter. This was an
RzZ-2000. As you can see, the tenperatures for
filtration are there. The nunbers of units tested
are rather large. This was their intent, to show

that if you take many units over the tenperatures
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that are usually used to store and prepare filtered
red cells, that you can repeat the perfornmance over
and over again.

So out of a total of 4,544 units from six
countries--there is one question, Germany was
listed twice in this abstract, so |I'mnot sure
whet her there was another country represented--al
of them had acceptable white bl ood cell counts.

Al'l of themwere filtered, either at |ess than
ei ght hours at 20 to 24 C, or greater than eight
hours at 4 C, and they all had acceptable white
bl ood cell counts.

The 802 units in the mddle were al
processed by European nethod, where they were
probably buffy coat preparations, where they were
spun, the buffy coat was then pulled off, and so
the filter woul d not have seen as many | eukocytes,
and that nay account for the slightly [ower white
bl ood cell counts. Again, all of the white bl ood
cell counts are well within the acceptable
criteria. What you will notice missing is red cel
recovery data and filtration time data, howlong it
took those products to go through the filter

This is another with that same filter but

with 500 nL draws. Again, sone of the nunbers are
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falling off the screen. You can notice the nis
rather small. This is actually Linda Kline's work
fromthe Holland Labs at Red Cross. The
tenperatures at the bottomare 4 to 6 degrees; the
other three are 20 to 24.

Again, all of the white blood cell counts
are well within acceptabl e neans, and the
filtration times are listed with the standard
deviations there, and the red cell recovery is
listed on these. Frequently the red cell recovery
data is mssing, and when we're | ooking for 85
percent recovery of the product that you started
with, if we don't have that information in the form
of papers or fromthe manufacturer, it does give us
pause.

This is ared cell filter by the Pal
Corporation, and let's see, these were 500 nL units
collected in AS-3 solution, filtered through the
RC2D. And this is showing the variability in the
spin speeds. The hard spin and the soft spin were
performed within about 30 mnutes after the
col l ection of the product.

Again, the white blood cell counts are
very acceptable. The filtration tinme and the

standard devi ati on, the nean and standard
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deviations, are there. The red cell recovery is
excel l ent, and the volunes that were filtered
through those units are represented.

This is a Baxter soft-sided filter that
was uni dentified by anything other than that. The
nunbers tested are about average for what we
usual ly see

The hold times did vary considerably, in
that they tested sone that had been |l ess than an
hour from the donor, so that they were probably
still physically warmto the touch. And then they
had some that they stored for seven to eight hours,
that probably would have conpleted filtration prior
to those units being put into the refrigerator.
Then they stored sone in the refrigerator for as
little as one to two hours, so that the core
tenperature of the blood nmay not have been 4 to 6
degrees even though that was the refrigerator that
they were being stored in. And the other 4 to 6
degree neasurenents were after three days of
storage in the refrigerated tenperatures.

They did report their nmean and they did
report their range on their nmean for the red cel
recoveries, and again the white cell renoval. Al

appeared to be very satisfactory in the filtration
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times within expected linmts.

This is an exanpl e of apheresis red bl ood
cells. It was the only one that | was able to find
on short notice. These are Ganbro Trima red cells
filtered with a Pall filter that was only
identified by a part nunber, so that that was all
could go on

This is a different anticoagul ant additive
solution. Trima collects the red blood cells in
ACD- A, so that they can co-collect plasm
byproducts or platel et pheresis products in
addition to the red cell unit, so this is an
unusual circunstance. They filtered them al
wi thin eight hours of collection at room
tenperature

Where | was able to find the notations, |
did include how the white blood cell counts were
performed. These were done on Nageotte. The nean
filter time was 14 m nutes, but you will note there
are no ranges so we have no idea whether sone were
6 and some were 60 minutes. The nean residua
white count is there. Again we have a very
accept abl e count, but we have no idea what the
range of those counts m ght have been. And they

report a nean red cell recovery of 88 percent,



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

which is certainly within what we woul d be
expecting.

This is just one exanple of three
di fferent technol ogies that are used to collect
apheresis platelets. The platelets were separated
during the collection process in the Trina. Both
the Amicus and the Trima are in-process |eukocyte
reduced. They do not see a filter. Just the
centrifugation process itself leads to quite a pure
pl at el et product.

The main note here is, they do give the
white cell counts with their nmeans and their
standard devi ations. They also give the range, but
you will note that | have put red for the zeros,
dependi ng on how many zeros were represented in
that data, and we don't consider zero a number. We
woul d rather themreport the | owest count that is
able to be achieved by that particular counting
met hod. And | believe on the Nageotte, this is a
fact scan, | think they can go down to about a half
cell per count, but zero throws those nunbers off,
so we really don't know where that would | ead us.

So to summarize just those reports, and
what we frequently see in the data is, we see

vari ed exponents. | changed all these exponents
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and recal cul ated the data so that they were al
being reported at 10 to the 5. The exponents
ranged from10 to the 3 to 10 to the 6, and sone of
the standard deviations ranged from 10 to the 3, 10
to the 6, so you really had to be careful. |If you
were just |ooking at the bul k nunmber and not
| ooki ng at the standard devi ati ons, you nmight be
msled into thinking that the filter was performng
better than or worse than what you were used to.

The representation of zeros in the white
bl ood cell data, if you have 20 counts and 10 of
them are zeros, obviously your nean is going to be
much different than what you had antici pated.
Sanpl e size are generally very small. [|f our
statisticians were to look at it, they would
probably say you couldn't draw great concl usions
fromends of 6 and 10. And the data are generally,
data in print are generally favorable data. They
don't generally report their failures.

The varied reporting, we didn't see a |ot
of collection volunmes, whether they were 450 niL
col l ections or 500 nL collections. That's
i nportant, because the nunmbers of white cells and
the hematocrits of the donors will then influence

how that particular filter m ght behave, both at
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room tenperature and 4 degrees C

We do have novel anticoagul ant
combi nations comng on line, and those
anti coagul ant conbi nations nmay or nmay not affect
the filter performance, but that is yet to be
shown. Frequently the red cell recovery data is
not reported, so that when blood centers go back to
| ook at this data and they see that the white cel
counts |l ook terrific but they don't know that the
red cell recovery may have been 65 or 70 percent,
and that would be contrary to what we're expecting
the filter performnce woul d be.

Frequently the ranges of the residua
white cell count and the filtration tinmes are not
there, so a nean can be just that. |It's just a
nunber unl ess you know what the point spread, so to
speak, was. And the sanple sizes vary from®6 to
10, and maybe 20 in sone circunmstances, but that's
nore of a rare event.

The under-reporting that's probably there,
filtration problems are rarely addressed. |In June
we addressed the reports of lack of filtration on
sickle cell trait donor products. These were
reported in the 1999 Transfusion--the 2000

Transfusion--only because in the 1999 AABB neeting
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there were two reports, one out of Enory and one
out of the U K., of consistent problens with sickle
cell trait donor bl ood.

So we don't know what all the donor
vari abl es mi ght be that would affect |eukocyte
reduction fromany of the filters that are
currently available or might be in the pipeline.
Extended filtration tinmes will frequently lead to
either very frustrated processing room people or
perhaps to white blood cells creeping on through,
and then the product is not truly |eukocyte
reduced. Wth the higher white cell levels being
there, that's definitely sonething that we want to
steer clear of.

We have not yet in print seen reports of
clots being visible in the | eukocyte reduction
filter. W know that they are occurring. W have
heard from manufacturers and from bl ood centers.
There may have been one report in this 2001
Transfusi on by one of the manufacturers.

The collection tines are quite variable.
The tinme that it takes from when you stick the
needle in the donor's armuntil you are finally
col l ecting that bl ood ranges anywhere from3 to 4

m nutes at the fastest, to 15 to 18 or 20 m nutes,
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and perhaps even |l onger in sonme circunstances. And
| believe it was the Canadi an group in June who
related the fact that those units will frequently
clog up the filters, and they find them not
acceptabl e for transfusion products.

Centrifugation spins, how you prepare
those red blood cells, whether you're doing a hard
spin for just plasna collection, where you have the
full conplenent of all the platelets and the white
cells there on the buffy coat that are then going
to see the filter, or whether you' re doing a |light
spin and preparing a platelet product where the
bul k of the platelets have gone into the PRP, but
you still have probably 90, 95 percent of the
| eukocyte | oad going to see the filter

This was a quote in one of the abstracts
that I've reported data from "The efficacy of
| eukocyte reduction filters is generally
denonstrated under clinical trial conditions that
use a relatively small sanple, often |l ess than 150
units."™ There were only two reports that |
reported here today that were anywhere near 150
units. "In order to determ ne the performance
| evel to be expected froma given filter for

routi ne use, a |arge nunber of samples needs to be
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tested. "

Ri ght now that burden is on the bl ood
centers to do those | arge nunbers of filtration and
those | arge nunbers of white cell counts and red
cell recoveries. And we've heard discussion from
people in the BEST Conmittee that perhaps nost of
that burden bel ongs back on the manufacturers
shoul ders; that the nunbers of units that they
submt to us, the data that they submit to us,
shoul d i ncorporate |arge nunbers of donors, with
all of the pernutations, that |'ve attenpted to
list at | east some of themon the slides this
af t ernoon.

And that's it.

CHAI RVAN NELSON: Questions? Yes, Toby?

DR. SIMON: One of the issues always cones
up with validation, is the manufacture in an idea
situation versus how you actually use it in your
own setting, so you could get different results.

Is it your view there should be |arger nunbers on
both sides?

MS. PO NDEXTER: Well, | think fromthe
manuf acturer's standpoint we have been stressing
now t hat the manufacturers have to do both the soft

and the hard spin; they have to do the 450 and 500
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m. draws; if that's what they're anticipating
getting clearance or approval for; that they do
them both at roomtenperature and 4 degrees C, and
that if they're doing them at either one or both of
those tenperatures; that they cover that full range
of zero to 2 hours at roomtenperature, 4 to 6
hours, 6 to 8 hours, a few hours in the cold or
many, many hours or days in the cold, so that they
are reporting to us data that will denpbnstrate that
their filters will or will not work under all of
those conditions.

Granted, you know, in a perfect world
everyone woul d be operating with the sanme draw
vol unes, the sane anticoagul ants, the sane
centrifuges, so that if you knew that you set 3,000
rpmfor 7 minutes, that everybody's were going to
spin out the same way. But it is a big problem
and | would--in the recent past, in the |ast year
or so, we have been recomrendi ng | arger nunbers of
units be tested by the nmanufacturers of the filters
under all of the conditions. Qur statisticians do
| ook at that data and tell us whether the end is
| arge enough for themto actually make the clains
that they're naking.

CHAI RMAN NELSON: OF course a revi ew of
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the literature could al ways be subject to
publication bias. You know, if you present your
data at a neeting, if your data neet certain specs
they will be accepted; if it isn't, you won't
submt it or it won't be presented, and--

MS. PO NDEXTER: Yes, and the other thing
that mght be of interest is, | believe all of the
data presented, although sone of it was a bl ood
center presenting it, it was in collaboration with
the manufacturer, so that one or nore of the
authors on the abstracts, on the papers, were
manuf acturers, so that it's not just coming froma
particul ar bl ood center where they did it in-house.

CHAI RMAN NELSON: Yes, but if there was a
col | aboration that didn't get the result that
ei ther the author or the nmanufacturer wanted, it
may not get into the literature and may not be
captured. | nean, it could be, | nean. Thank you

Dr. Snyder? Tal ki ng about establi shing
the appropriate QC cut-off for contam nating
| eukocytes, Dr. Snyder from Yal e- New Haven.

Dr. Smal |l wood says that in these down
times |I' msupposed to have a joke, but | guess it's
up now, so next tinme I'll tell one.

DR. SNYDER: Thank you very nuch. It's a
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privilege to be here to talk to you about this
topic. The title sounded like this was going to be
a discussion of the quality assurance issues and so
forth. What | intend to cover are the nedica
i ndi cations for a reduction of the |evel of
| eukoreduction from5 tinmes 10 to the 6th down to 1
times 10 to the 6th.

I think it's inportant to get conflicts of
interest out. Again, | realize Dr. Smallwod had
mentioned this earlier, but since ny conflicts are
so strong, | feel it's critically inportant to
menti on them again.

Qur | aboratory at Yale has for the past 24
years worked with a variety of conpanies, getting
data into a formthat could be submtted to the
agency for licensure of their products. That's
what | have essentially made ny career out of.
Currently | amon advisory boards for Baxter, Pall
and Teruno; have research grants for Baxter, Cerus,
Terunp, and Vitex.

I amon the board of directors of the Pal
Corporation, not the nmedical advisory board but the
corporation board. It is a paid position, but I
have absolutely no equity, no stocks and no options

as listed in the proxy statenent. This was done
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specifically to provide some degree of, perhaps for
nmy own personal desire, distance fromthe changes
in the conpany's stock and my personal gain. | am
trying to naintain an academ c di stance fromthat.

But the conpani es have the technol ogies
and that's where my research interests lie. |
wanted to nmake sure this was discussed. As you
will see fromthe data, | think it's inportant to
reiterate this.

The gui dance for industry, just to
reiterate very quickly what Al an said, the agency
put in the docunent in January 2001 that pre-storage
| eukor eduction bl ood products contribute to
safety, and benefits of |eukoreduced products
suggest they should be made nmore widely avail abl e.
The agency considered increasing the | evel of
product safety by mandating that | eukoreduced
products contai n--not mandating that all products
be | eukoreduced, but mandating that if you were
going to | abel a product as | eukoreduced, that it
shoul d have | ess than or equal to 1 times 10 to the
6th white cells per unit instead of 5 time 10 to
the 6th.

And just as an aside, the reason for the

.83 tines 10 to the 5th for a single random donor
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unit of platelets was the assunption of a six-unit
pool which, when nultiplied by six, cones out to 5
tinmes 10 to the 6th, which is what it was for the
si ngl e donor platelet.

In addition, directly test every
| eukor educed conponent used as CW safe in lieu of
serol ogi cal testing, and consi der donor screening
for sickle cell--screening donors for sickle cel
trait.

From nmy perspective--and | am speaki ng as
Ed Snyder, physician, patient caregiver, and human
bei ng, |I'm not speaking on behalf of Yale
Uni versity or any of the conpanies with which we
have rel ati ons--from ny perspective there are three
benefits from | eukoreduction. This is one slide
the conmittee doesn't have. | added this this
norning, to nmake it a little clearer. Decreased
i nci dence of febrile transfusion reactions,
decreased transm ssion of CW, and decreased
i ncidence of HLA alloi munization. And | don't say
elimnate. | talk about decreasing

And what | will show you are data that
bel i eve supports the concept that the bases upon
whi ch these statenents are nade were generated on 5

times 10 to the 6th levels of white cells remaining
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in products, and did not require a greater degree
of renmpval, not down to 1 tines 10 to the 6th
certainly, as a way of supporting ny belief for the
bottomline that you do not need to nove to a 1
times 10 to the 6th, that 5 tinmes 10 to the 6th
gives the safety and efficacy and purity that the
agency is |looking for.

The first is febrile reactions. This is a
slide I got from Nancy Hettle, and basically what
Nancy has done is, she has discussed febrile
reactions as being due to, in a large degree in
stored products, the plasm conponent. She did a
study which is sonmewhat represented here, but this
is not the actual data slide fromthat, where she
took four- to five-day-old platelet concentrates,
separated theminto supernatant and cell ul ar
conmponent, and randomy infused them and found
that in 64 infusions, 30 of themhad no febrile
reactions at all, 20 of themreacted to plasm
alone, 8 to both plasma and cells, and 6 to cells
al one. And the assunption here is that there were
cytokinins in the supernatant that really were the
cause of the fevers

This slide shows nild and noderate and

severe in different colors, so the plasm renoval
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sets a |l evel of reduction which you can't see over
here, but this is a degree of, | think it was
percent of reactions. Post-|eukocyte reduction
filtration had a higher level--there are no error
bars here, so it's sort of qualitative data--in the
severe category. But as you got to pre-storage
| eukor educed or pre-storage reduced by apheresis,
the nunber of severe reactions was nuch | ower.
Moderate reactions and mld reactions were stil
present, but there was a | ower |evel certainly of
the severe reactions.

Thi s has been | ooked at additionally in
ot her studies. This is data that we submtted,
di scussed at the ABB this past year, on the
i ncidence of febrile and allergic reactions
follow ng introduction of pre-storage universa
| eukor educti on of random donor platelets and red
cells.

And what we have here is a graph at Yale
fromApril 1998, when we were at about 30 percent
| eukoreduction. \What you see here in blue is the
percent of | eukoreduced red blood cells, and in red
are the nunber of transfusion reactions reported
Each tic is a nonth, starting in April '98, ending

in Novenber 2001, and this is a best fit curve that



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

241
was conputer-generated. This is the nunmber of
reactions.

So, as you can see, when we | ooked at our
data, as we increased--here, when we were about 20
to 30 percent |eukoreduced, which is on this axis,
we were getting rangi ng anywhere from4 to 12
reactions a nmonth. And then as we increased our
| eukor educti on to about Decenber of '99, we reached
about 100 percent | eukoreduction, there was a drop
in febrile reactions reported which you can see
her e.

Looking at platelets--and we use only
random donor platelets at Yale, we always have, so
it was not just instituted as cost-cutting--again
| ooking at the sane time frame, we have the onset
of | eukoreduction. There was a little blip here
because of sone problens with manufacture. And as
you can see that the incidence--this was up to 20
febrile reactions in a nonth, and as we went to
full leukoreduction it dropped off to the point, in
this period of time, | was wondering whet her we
were just not reporting themat all and where they
were. |t was a rather inpressive drop-off in
febrile reactions due to platelets at our

institution.
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Well, we evaluated this, and what we found
was that febrile reactions, the percent of
reactions, the total reactions dropped from2.2
percent to .7. This is pre-|eukoreduced and
ranpi ng up to 100 percent. We included that in the
same group. And this is at 100 percent
| eukoreduction. So the drop was .22 to .7 in
febrile--1"msorry, these are platelets, reactions
with platelets. Wth red cells the drop was from
.3 percent to .2.

Well, this was statistically significant
at .0005, and cones out to be a 33 percent drop
and that is calculated--1 don't know a | ot of
statistics, but | knowa little, and the percent
change is the difference over the original, if |
remenber that right. So it's .1 is the difference
over the original of .3, is a 33 percent drop. So
we reported this was significant.

We also saw a fairly substantial drop for
febrile reactions to red cells as well. Allergic
reactions, there was sone drop in the tota
reactions with platelets, and with red cells there
was no change

Well, this was good news, and we felt that

there was a significant decrease in the rate of
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febrile reactions after institution of pre-storage
uni versal | eukoreduction, and all of our products
are prepared by our local blood center. W do not
prepare them ourselves. And this was seen about
pl atel ets and red cells.

There was no decrease in allergic
reactions. However, there was a decrease in
allergic reactions to platelets which we noted but
didn't have a good explanation for, although this
did coincide with the decrease in the pools size,
as an aside. And we felt that it provided a
substantial inprovenent in patient care

My phil osophy is--and this is at odds with
the phil osophy of others, that prevention of
febrile reactions alone is a worthy activity, and
|'ve stated this nmultiple tines. | don't think
patients need to pledge, so to speak, and have two
febrile reactions before they earn the right to get
afilter. 1 don't think that children should have
to rigor in their bed when they're getting a
transfusion in order to earn the right not to have
to have it chilled by getting a filter

Some people feel that's not the case.
Ottines, and | am fond of saying that individuals

who allow others to have these chills, if they get
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a sniffle or a head cold will take two or three
days off fromwork until they feel better, so
don't think people should be in a position of
deci di ng what soneone should have to tolerate.
think fromny perspective as a physician, a patient
shoul d be allowed to have this, realizing there is
a cost involved, and we can discuss this |ater, but
that's nmy approach

So retrospective case review was done
because there was a possibility that the nursing
staff was just ignoring patients rigoring in their
beds. It was unlikely but it needed to be
considered. So we are in the process of evaluating
about 500 red cell and 500 pl atel et transfusions
that we are follow ng, that were not reported as
bei ng reactions. W are reviewi ng the charts and
talking to patients through the I RB approval to see
if we're mssing any, and for those of you who want
instant gratification, we are not. There are not
any reports, and we have standard criteria. This
will be presented at a future tine.

So we're confortable at |east, and the
nursing staff certainly was not aware of the change
in filtration practice, nobst parts of the hospital

They were still getting a unit of blood or
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platelets or red cells, and they needed to put it
through a standard blood filter. The fact that it
was pre-storage filtered, they were not really
aware of, because it doesn't |ook any different
than it did previously.

We also felt that prospective, random zed,
bl i nded studi es should be done. Lots of people say
this. |In Canada you can't even do this anynore
because the Canadi an governnent doesn't have non-
| eukor educed bl ood products. And so while we were
gi ving ourselves high fives, so to speak, about
this, a paper was published by Unhl mann, and Tim
Goodnough was the senior investigator
retrospectively |l ooking at changes, and they felt
that there were no differences when they went to
full leukoreduction, so we analyzed their data.

I"msorry this has all shifted to the left
here. | don't quite know-that's not the--we
al ready found out that wasn't due to the machine
not bei ng pushed over far enough.

But this was non-I|eukoreduced bl ood
products. CQur group | ooked at 91,000 units of red
cells, and for the |eukoreduction we |ooked at
41,907 units. These are for red cells. Dr.

Goodnough' s group | ooked at 36,000 units and 16, 000
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units, fully | eukoreduced. This was non-I|eukoreduced. They
found the sane 33 percent
difference we did, yet theirs was not significant
and ours was.

So we went to our statisticians and tal ked
to them and they stated that if you have a high
enough popul ati on, your nunbers wll be
significant. So | saw Dr. Goodnough at the ASH
nmeetings two days ago, and I went up to him and
said, "You should be aware that we are going to be
presenting all of this, and we found the sane
percent change that you did, but ours was
statistically significant and you reported no
difference." And he said, "Well, if you use |arge
nunbers, that's what you're going to find."

And | thought about that for a while, and
it occurred to ne that if you apply this, as the
FDA woul d need to, to the 14 nillion units of bl ood
products coll ected, you' re dealing with huge
nunbers, and they're looking at it froma nationa
level. So I think the fact that if we used 90, 000
and 30,000 or 41,000 units and we found a
significant difference at a 33 percent drop, and
Dr. Goodnough's group used small er nunbers and

didn't, that you can draw your own concl usions, but
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I'"mconfortable that the filtration, even if you
have a smal| degree of febrile reactions to start
with, it's an inprovenent that is obvious.

Ot hers have weighed in on this issue, as
well. This is fromthe ABB, as well. This is a
paper by Dr. Tanz and Dr. Ness, where they | ooked
at full |eukoreductions. And Dr. Ness, for purpose
of conflicts of interest, and he's not even here to
defend hinself, he's on the nedical advisory board
of the Pall Corporation as well, and other
activities that 1'mnot aware of. 1 should
rephrase that.

[ Laughter.]

DR. SNYDER: Other activities that are
perfectly fine, I'"'msure. | shouldn't do this if
' m bei ng videotaped by three tape nachi nes over
t here.

From January '98 to July 2000, they
transfused 37,000 | eukoreduced red cells with a
percent--their percent |eukoreduction was 39, which
is sort of baseline, and they had a 44 percent
i nci dence of febrile non-henplytic transfusion
reactions. Then they switched to ful
| eukoreduction, up to 95 percent, transfused 24, 000

units, 8/ 00 to 3/01, and that dropped to 17
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percent, or .17 percent, rather, which they found
statistically significant.

So when | |ooked at this, | said, "Wll,
that 37,000 and 24,000 is closer to what Dr.
Goodnough found, and they didn't find significance
Why are they finding it?" And when | do ny sinple
mat hemati cs again, the difference here is 27 over
44, which is close to a 60 percent drop. So the
reason that Dr. Tanz and Dr. Ness reported a
significant drop with nunbers that are sinilar to
Dr. Goodnough's is, they had a hi gher percentage
drop. And yet there was anot her manuscript that
had the sane nunbers that Dr. Goodnough did, and
they found a 33 percent drop, and they found no
significance.

So | think there is consistency in the
literature, that if you |l ook at nunbers overall for
a long period of time, large nunbers, you will find
that | eukoreduction as done under cGW does give a
benefit to patients, both statistically as well |
bel i eve as by sci--statistically.

Now. Dr. Walter Zeke has published an
abstract at the ABB as well, a prospective
randomi zed clinical trial which he believes shows

that you do not need to use full I|eukoreduction
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And what he did is, he random zed everyone who cane
into the hospital at Mass Ceneral to get a
| eukor educed filter or not, based on whether or
not - -assune the only exclusion criteria | believe
primarily was that they didn't need a filter for a
speci fic reason. They were | ooking at the
uni versalization, if you will, of the concept.

And they found that in-house nortality,
100 and 8.5 percent, 9 percent, no difference.
Length of stay after transfusion, no difference.
They found no difference in anything. Well, he did
1,400 versus 1,300, which is relatively snal
nunbers. Some people that | have talked to felt
that this nay have been under power ed.

He did also find that, | think it was I
don't know how many patients, it was |ike 880
patients or sonething received 13,000 cellular
products, and it was reported that there was a non-
statistically significant difference in febrile
reactions but there was a trend. |n other words,
the difference in the group that got | eukoreduced
versus not, it was lower in the |eukoreduced group
but didn't achieve significance at .05, but the
trend was there, had they had | arger nunbers.

So, again, you have to | ook at the nunbers
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and say, well, 1,400, realize we're tal king about
how many angels are on the head of your pin and how
many angels do you consider inportant.” So that's
the literature that | could get on that area.

Let's nmove to the second area, which is
the reduction in alloimmunization. The TRAP trial
was the mgjor study, New England Journal of
Medi ci ne, 1997. This was conducting a prospective
random zed, blinded trial to evaluate three
approaches to preventing platelet alloi munization
| eukor eduction, UVB irradiation, and single donor
apheresis.

This was reduction by filtration. This
was reduction by not only process | eukoreduction,
by removing it with the apheresis technol ogy, but
it was also filter. And UVB irradiation, and UVB
presumably affects, anong other things, the binding
of accessory nol ecul es, so that the | CAM doesn't
bind to LFA-1 very well because of sonme damage
i nduced by UVB. There's also changes in calcium
so that you don't get a good signal, resulting in
the generation of an anti body, and HLA type
anti body. So they were |ooking at different types
of mechani sns.

One or nore of the treatnent arns were
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statistically better. 1In fact, all the treatnent
arns were better than the control arm where
pati ents who have acute nyel ogenous | eukem a were
transfused, | ooking for the presence of antibody,
and there are a variety of other aspects, no
di fferences anong the treatnent arns. And let ne
show you what the results show

This was for refracturing that's due to
allo antibody, and the three control, the three
test groups--UVB, filtered platelet concentrate,
and filtered apheresis platelets--all had a 3 to 5
percent rate, whereas it was 13 percent in the
control group, and this was a statistically
significant difference under an N H sponsored
study. And another slide fromthe sane show, just
curmul ative refractoriness, not specifically due to
anti body but including it, and again all the
control group, the control group was statistically
different fromall three of the test groups. And,
on the basis of that, it was concl uded that

al | oi nmruni zati on was prevented by | eukoreduction

Okay, what's the last category? It's CW.

Patients at risk for CW infections are CW
seronegative pregnant wonen, premature infants, CW

reci pients of allogeneic marrow transplants who are
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thensel ves CW seronegative, and CW seronegative
patients with H V.

The study that | ooked at this was a
random zed study that Dr. Ral ei gh Bowden did,
published in 1995. What she took were individuals
at the Hutch, divided 250 patients who received
| eukor educed bl ood that was untested for CW
status, and 250 patients received bl ood that was
CW seronegative. CMW seronegativity is known to
have a 3 percent false negative rate.

And what she found, to nmake a long story
short, is that there was no difference in infection
but there was a difference in disease, and that
whet her you received CW seronegative or filtered,
you got infected as shown by anti-CW antibodi es at
the sane rate. There was sonewhat of a higher
i nci dence of di sease which was seen in one way of
analyzing the study. |If you |looked at day 21 to
day 100, there was no difference in disease. |If
you | ooked at day zero to day 100, there was a
difference. Sone of this was attributable to
patients who were infected prior to entry into the
study, who didn't really show that they were
infected until after 21 days. It was an attenpt to

treat protocol, and they needed to | ook at both
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ways of evaluating it.

After this study, the furor died down, so
to speak. The country went ahead and was using
| eukor educed bl ood products under cGW as CW-safe,
and the anecdotal information that | had was that
there was not any reporting of nmajor problens with
this, that it appeared to be acceptable.

Several medical centers noved on to this,
and at our institution we have for the past three
years, since full |eukoreduction, not given CW
seronegative bl ood products to both our
al l otranspl ant recipients as well as the neonates.
We just had our transfusion committee neeting
yesterday, and we had a report of three patients
who the pediatricians felt m ght have gotten CW
from bl ood transfusion.

It turns out under further analysis one
of --these are all premature children, about 25
weeks of gestational age--one of themreceived CW
seronegative blood. It turns out the donors were
CW seronegative, as it turned out, in addition to
havi ng | eukor educed bl ood products, so that was
essentially elimnated. All their donors were
negative. And the other ones had, one donor was

CW seronegative, one of them was negative on four
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previ ous donations but was not tested on the
donation that was in that case, and another child
had one donor that was CW seronegative and the
ot her donor was a first-tinme donor

So out of all of those, the feeling was
that there may have been one case possibly, which
we can't verify yet unless we get that donor back
for all of the patients that have been tested at
our institution, which includes surveillance,

antigens, culturing. W don't wait for clinica

presentation and then go | ook and see. There is an

active surveillance that goes on. So we are

confortable that the | evel of |eukoreduction we are

getting is sufficient to prevent CW transni ssion
both in allotransplant recipients as well as
neonates as well as others.

So what are ny comments on all of this?

Let's pull all this together quickly, so we can get

on. | believe that the evidence is that |ess than
5 tinmes 10 to the 6th is acceptable. Wiy? The

Bowden study used 3 |og | eukoreduction filters,
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since it was done in 1995. The PL-100 and the PL-50 and the

RC-100 are rated at 3 log renoval. That

woul d get you down to 5 tines 10 to the 6th. So

the study that is considered to be the standard was
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not done with a 1 tinmes 10 to the 6th filter, and
showed results that were conpatible with good
public health and safety.

The study al so used bedside filters, which
often have cGWP issues, and therefore it's possible
that they nmay not have been used properly. You
can't QC those. So they may have gotten nore white
cells than even the 3 | og, which would have nade it
even nore likely that this process has a little
nore robustness, to use the termthat's very
popul ar these days, because you certainly didn't
get 1 tinmes 10 to the 6th, and many tines they may
not have even gotten less than 5 times 10 to the
6t h.

Up to six off-protocol infusions were
permitted in order to stay on this study. They
admtted this in the manuscript. So nmany people
got full | eukoreplete products and still did not
show the CW conversion, again inmplying that the
filtration process is quite forgiving.

And then a prior "crinson standard" before
filtration came al ong was frozen degl ycerolized red
cells, which gave you at nost probably a 2 |og
reduction, nowhere near the 1 tines 10 to the 6th

needed, and that was consi dered acceptable for



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

256
neonates, and that's what we all used up unti
filtration. So | do not reconmend CW serotesting
of every unit, and | do believe that 5 tinmes 10 to
the 6th is acceptable for nmamintaining public health
in terms of CW transm ssion of |eukoreduced
products done under cGWs, surely not bedside

VWhat about the TRAP trial? The TRAP tri al
in 1997, when it was published, also used 3 Iog
| eukoreduction filters, the PL-100 and the RC-100.
They al so used the BPF-4, which is a 4 log filter,
but primarily they used the 3 log filter. They
used bedside filters which often have cGW issues,
exactly like was nentioned for the CW. And 3 to 5
percent of transfusions were off-protocol, which
nmeans when these people cane in, they needed to be
transfused i nmediately, there was no tine to get
the | eukoreduced bl ood products, and they got
what ever they had in the blood bank. So off-protocol neans
they got | eukocyte-replete products,
and they still had significantly |ess incidence of
HLA al | oi mmuni zati on than the control group, which
got fully leukoreplete blood. So again, 5 tinmes 10
to the 6th woul d appear adequate to ensure this
public health benefit and safety benefit.

There are guidelines that were published
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in the Journal of Biology of Blood and Marrow
Transpl antati on, published by ASBMI, a Society of
Bl ood and Marrow Transpl antation, "Guidelines for
Preventing Opportunistic Infections Anpong
Hemat opoi etic Stem Cell Transpl ant Recipients.”
This is a conpilation of recomendati ons of the
CDC, Infectious Di sease Society, and the Anerican
Soci ety of Blood and Marrow Transpl ant.

And they say in the article, and | quote:
"CMV seronegative recipients of allogeneic stem
cell transplants from CW seronegati ve donors
shoul d receive only | eukoreduced or CW
seronegative red cells or |eukoreduced platelets.”
And then they have in parentheses, "less than 1
times 10 to the 6th to prevent TA CW infection,"”
and then they reference Dr. Bowden's paper.

Well, Dr. Bowden's paper, as | have just
showed you, was nowhere near 1 tines 10 to the 6th,
so they are in error in referring to that nunber.
But the basis of their statement is an article and
a study that nost likely used closer to 5 tinmes 10
to the 6th, and that actually is not the correct
nunber. They base their conclusion that it's okay
to use this as CW-safe on a nunber based on a

study which actually was closer to 5 tines 10 to
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the 6th.

| agree that areas of potential benefit
not yet established for |eukoreduction include
transfusi on-ready i munonodul ati on, bacteria
overgrowth, viral reactivation, variant CJD
transm ssion, re-perfusion injury, post-cardi opul nonary
bypass, storage |esions, TA-GVHD
I ength of stay, nortality. Those are issues that
peopl e are arguing

I am not addressi ng whet her we shoul d
| eukoreduce or shouldn't; if you are, at what
l evel . Those issues | don't think enter this
situation because no one has shown that
| eukoreduction is beneficial. |1'mtalking about
the three issues for which there are data and for
which there is efficacy shown.

The effect of mandating that
| eukor eduction contain | ess than 1 instead of |ess
than 5 tinmes 10 to the 6th residual |eukocytes
woul d present substantial obstacles to conpliance
with little public health benefit, | believe, based
on the data that | have tried to show. And the
har dshi ps i nposed coul d make the bl ood supply | ess
plentiful, a drumthat is often beaten by opponents

of | eukoreduction, due to the need to discard
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ot herwi se useful units of blood because they don't
neet the | abel i ng standard.

And then, lastly, the reports by the NIH
Clinical Center regarding sickle cell, which the
agency has already addressed at a prior BPAC, but
just letting you know that nenbers of this
committee are addressing this, two abstracts
presented at ASH, both authored by Dr. Stroncek,
first author on the first one and senior author on
the second one, where they | ooked at filtration of
sickle trait positive bl ood

Their conclusions were, it should be
possible to avoid filter failure by changing
col l ection nethods or optimzing intracellular
henogl obi n pol ynerization in AS red cells, AS not
bei ng additive solution but being sickle trait, and
col l ection of apheresis conponents at the gas
per meabl e bags, and pre-incubation at 4 degrees may
al l ow AS conponents to be effectively filtered.

The point I'mnmaking is that the nmedica
comunity, the academ c transfusion nedicine
community, is on its own addressing this, so it is
not--it is renoved fromthe concern about the
public health, because there will be ways to filter

these appropriately if they need to | abeled as
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| eukor educed wi thout wasting, and the scientific

community is noving in that direction. The agency

need not be concerned about that.

| eukor educti on at

So the last slide, mandating

| ess than 5 woul d preserve

benefits--keeping it at this |level, not nandating

all bl ood be | eukoreduced but mandating the

| abeling be set at 5 tines 10 to the 6th, would

preserve the benefits from decreasing the incidence

of febrile reactions,

al | oi mruni zati on.

pure and safe supply.

achi evabl e and manageabl e quality program as other

CW transm ssion, and HLA

It would maintain a plentiful,

It would provide for an

speakers are addressing, and would pronote the

public health of pre-storage |eukoreduced products,
and | believe the American public would be well-served by
mai ntai ning a | eve

6t h residual

of 5tinmes 10 to the

white cells per unit for each bl ood

product .

Thank you very nuch.

CHAI RMAN NELSON: Commrent or questions?

DR. KOFF: Are there any data | ooking at
the 1 million? 1Is there evidence that's any
better? Has it been studied?

DR. SNYDER: It has not been studied.
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Those are the only randoni zed controlled clinica
trials that have been undertaken in those areas
that 1'maware of, and none of themused filters
that could get down to 1 tines 10 to the 6th
reliably, because they were not avail abl e when they
were done. So unless there's soneone else in the
audi ence who knows different, | do not believe any
of those studi es have been done.

DR. KOFF: | nean, what's your gut
feeling? If there is virtually no CW but the HLA
al | oi nmruni zation levels are | ower, but they are
still there, and febrile reactions are reduced by a
third, do you think if in fact it was feasible to
do it, it would nmake a difference?

DR. SNYDER: Well, | nean, any inprovenent
in public safety and health woul d be desirable.

The question is, how nuch nore is your increnent
going to be per unit cost? And | know cost is not
sonmet hi ng that BPAC addresses at all, but | think
it cones down to that.

It comes down to resources. | think you
woul d probably |l ose nore units in the nane of
attenpting to reach that goal than actually you
m ght hel p people. And these days, once the

Septenber 11th di saster has |left people's mnds and
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the degree of blood donation may return back to a
pre- Sept enber 11th point, blood supplies again
become critical, and you have to bal ance that with
the availability of blood in general

It's a very conplex question, as you bring
up, and | would think it would be difficult to
convi nce soneone to do those studies. The
conpani es m ght be interested, but | don't think
federal agencies would be interested in funding it.
You couldn't do it in Canada, although you night be
able to do a 5 tinmes 10 to the 6th versus 1 tines
10 to the 6th. You probably could do that in
Canada.

CHAI RMAN NELSON:  You rai sed the issue of
power with regard to febrile reactions, but how
does the issue of power in regard to CW
transm ssi on, |ooking at conparing screening,
anti body screening versus | eukoreduction, or both?
And, you know, why not do both for a high-risk
patient?

DR. SNYDER: Well, there are people who
believe that. As far as ny understanding, the
reported incidence of failure of CW seronegative
testing is 3 percent. | was under the inpression

it was simlar for filtration, 3 percent. | did
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hear a runor that there may be a study that has
come out of Seattle, that has shown a slightly
hi gher degree of failure for filtration of maybe 4
to 5 percent, although | haven't seen data on that
and don't know if that's true.

Sone pl aces want CMW-seronegative plus
| eukoreduced. We don't ascribe to that. |If we had
found any evidence at our institution of a failure,
we m ght consider that. Again, it cones down to a
matter of resources, which is not gernmane to this
particul ar group.

CHAI RMAN NELSON: Yes, | heard about the
same study but | don't see the data. Toby?

DR. SIMON: Yes, | think it's interesting
also to look at this froma historical perspective,
which | think gives us an insight into the nunbers
game here and the power gane, because there was
very good data that the first generation of
filters, which originally were devel oped for
nm croaggregate filtration, actually reduced febrile
reactions. And there are sone people who thought
that we are actually overkill with our current
filters in ternms of cost, because we can gain
reductions in febrile reactions using filters that

filter less well than what we're using today. So
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think it stands to--you would anticipate that you
woul d have a significant reduction with the kind of
filtration that we're now using.

And similarly for the CW, there were many
of us who published articles show ng that washed
and frozen red cells gave you significant reduction
in CW. Soit's all sort of a continuum of reduced
risk, and it's a question | guess of where to find
the nost effective point. | think Dr. Snyder has
made a very persuasive case for the 5 nunber right
now. | think if we begin to get data in sonme of
these other areas |ike transfusion-induced
i mmuunosuppression, then there nmay be a reason to
try to go for | ower nunbers, and then you al so have
to have technol ogy as well

So we tend to want to think of a black-and-white,
where we cut off the risk, but I think
what we have here is just risk reduction as we
bring the white cell nunbers down, because we stil
have lots of white cells there that are being
transfused.

DR. FI TZPATRI CK: Dr. Snyder, two
questions. Like Toby said, have you seen a
conparison of--and | can't renenber where we were

VWhen we did the 2 log reduction with frozen
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degl ycerolized cells, there was a reduction in
febrile reactions. Wat do you think it was? Ws
it conparable to the 3 I og reduction, or do you
think the 3 log reduction is significantly better?

DR. SNYDER: Well, | think a 2 |og
reduction, | don't have any data on that. There
were certainly--we weren't using it for al
patients, so we were seeing an inprovenent. But
with the 3 log reductions there were reports--Dr
Chanbers, as a matter of fact, had the paper and
the abstract on that with her group, |ooking at
filter failures, people who were breaking through
with febrile reactions with the 3 |og reduction
filters, which many of us were surprised about.
Turns out she was correct, that there were people
who were exquisitely sensitive.

I think the more you renove, the nore
likely you are to decrease febrile reactions in a
| ar ger nunber of people, but the numbers start
getting very, very difficult to deal with because
you need so many nunbers to show a significant
benefit. | personally feel that npbst of the
patients who mi ght have a febrile reaction with the
filter, if you then either pre-treat themwth

nedi cation, whether it's a steroid or an N- SADE
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you might be able to prevent further reaction. |
don't feel strongly the need to continue to try to
renove every white cell that there is, but that's
just nmy own personal opinion.

CHAI RMAN NELSON: Do you have a second?

DR. FI TZPATRI CK:  You didn't say anything
about red cell recovery, and | was just wondering
what your feelings were on the 85 percent mark for
red cell recovery?

DR. SNYDER: Ch, | think that's an
appropriate standard. | think when you give a
transfusion, you want to get the | argest anount of
product that you can get into soneone, so | think
that that's an appropriate |evel.

CHAI RMAN NELSON: Thank you. Next is Dr.
Linda Kline fromthe American Red Cross,
"Establishing the Appropriate QC Cut-off for
Cont ami nating Leukocytes."

DR. KLINE: Cood afternoon. What |I'm
going to talk about really is just the current
nmet hodol ogy that is being used for QC of
| eukor educed products.

As both Alan and Dr. Snyder have tal ked
about earlier, currently we are to QC 1 percent of

our whol e blood and red cell products per filter
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type, so if a blood center is using multiple
filters, they have to do 1 percent for each filter
or four units, which is ever greater, and the
gui delines are greater than or equal to 85 percent
recovery and less than 5 tinmes 10 to the 6th white
cells per unit.

For platelets, for whole blood drive
platelets, it's the same, 1 percent and | ess than
8.3 tines 10 to the 5th white cells per unit, and
as Dr. Snyder said, it's based on a pool of six,
whi ch woul d give you less than 5 tines 10 to the
6th per unit, which is currently what our
apheresis.

Now, the apheresis requirenent is alittle
bit different. W not only have to do 1 percent of
each--we have to do 1 percent of each product, but
it's per instrunent type, per collection site. So
again, if the blood center is using a Cope and an
Am cus, and they have four different sites, they
have to do 1 percent for each of those apheresis
machi nes per each collection site, so you can see
how t he nunmbers start really building up

I guess the gold standard currently is
Nageotte. This is just a schematic of a Nageotte

chanber. There's two counting areas divided with
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40 | anes, and the white cells are counted. Each
counting chanmber has a volune of 50 microliters.
This was devel oped, it's kind of an inprovenent on
the current henpbcytonmeters, so that you could get
| arger vol unes, so that you could get increased
sensitivity.

It's very, it's pretty |abor-intensive.
nmean, this is the procedure here, and I won't go
into details, but basically there's a | ot of
pi peting, mxing, adding reagents. |If you're doing
red cell and whol e blood products, you have to |lyse
the red cells, and you have to nmke sure they are
lysed very well, otherw se they obscure the white
cells.

And then you use a microscope to count the
white cells in the 40 | anes. Sone places count one
counting area, some places count two. It depends
on the sensitivity that you're |looking for. Then
there is a manual cal cul ati on where you just take
your white cells, divide it by the volunme tines the
dilution tines 1,000--that converts it to
milliliters--tinmes your product volune to get your
final white cells per unit. And we use, in the Red
Cross we use two different dilutions. That's what

the bottomis. If the hematocrit is |l ess than 60
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percent, we dilute 1 to 5. |If it's greater, we do
1to 10. And platelets currently are 1 to 5
di | ution.

The second nethod is mcrofluorinetry.
This is an Imagn 2000, or was. |It's currently not

avail abl e anynore. Hopefully they are reworking it

and redoing the assays so that it will be re-rel eased

hopefully maybe in | ate 2002 or 2003.

This is a sonewhat sem -automated method. As you
can see, everything is pretty incorporated into one
instrument, and this is just a schematic of a red
cell assay.

It has these cartridges and capillaries,
and basically you add your reagent to a diluent if
it"'s aredcell. If it's not a red cell, you don't
need to do Step 4. You add your sanple and it's
stained. There is a staining. And then you just
pi pet your sanple into the capillary. You can |oad
up to 10 of these cartridges in the machine at one
time, and then walk away. |If you enter your volune
of your product using the keypad, it will actually
print out your total white cells.

So it's sonmewhat seni -automated once you
| oad your cartridges. You put 10 in, you can wal k

away and do sonething else. Calculations are much
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sinpler. Again, you just enter the volunme of the
product, and the results are printed out for each
sanmple as the white cells per unit.

There is a review process. There is a
revi ew process per run of 10 cartridges, as well as
per sanple. There's three QC steps that you have
to make sure they all fall into the right
paraneters, and then you can accept or reject your
sanple results

The last nmethod is flow cytonmetry. This
is a BD FACS Cal i ber which some of the bl ood
centers have purchased when the Imagn went off the
mar ket. A few people have converted to this.
Again, this is an exanple of a BD | eukocount
procedure, fairly sinple, pipeting the sanple into
reference beads, add your reagent m x, incubate,
and then run your sanple.

Sone of the difficulties and sone of the
subjectivity comes into play for your cal cul ations.
Al t hough the data is downl oaded into, can be
downl oaded into a spreadsheet, you still have to
revi ew your dot plots to nake sure that everything
went okay, so you do need sone kind of expertise in
using this machine. The data is inported into a

spreadsheet. You verify the controls and then
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agai n, accept or reject your sanple results.

This, | was trying to conpare the three
and | just tried to pull out sone aspects of
di fferent paranmeters. Throughput, | nmean, you can

see Nageotte. Now, we have gotten reports anywhere
fromthree sanples per hour up to sone regions say
they can do 15. |'mnot quite sure how that works.
But because you're | ooking through a m croscope,
the staff people after one or two hours start
getting kind of bug-eyed, and basically you m ght
be able to do 10 in one hour but then that's
probably all you can do for your eight-hour shift,
until you recover

So overall, over an eight-hour shift,
we' re probably averagi ng about three to four
sanpl es per hour. The Inmagn and the flow, BD says
about 10 per hour. You can't see, that's off the
slide. That's supposed to be CLIA classification
for Nageotte and Imagn. It's classified as a
noderate test. The flowis still classified as
hi gh conplexity, so you do need a higher |eve
person running these nachi nes and doing the
i nterpretations.

Again, the next line, that's supposed to

say analysis. Nageotte is very subjective, and
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even when we do studies in our |ab, our
technol ogist, if soneone is working on a study,
they will do that whol e study, because even people
who are highly trained don't necessarily get the
same result counting the sane sanple. The Imagn is
very objective. The nmachine |ooks at it, gives you
the result. The flow is somewhat subjective, and
again that's because of the analysis and fina
determ nation of the gates, and that is done by the
operator, so it adds sone subjectivity.

Sensitivity, the Nageotte still is the
nost sensitive. Flow is reporting one cell per
mcroliter for both assays. The Inmagn was .5 for
PRP and three cells for red cells, which was a
problem and that was an issue, and | know t hat
they are readdressing that in their new rel ease of
the assay, and they hope to bring that down to 0.5
al so.

The last two lines, and I know you're not
supposed to look a pricing, but it's just to give
you a perspective of the--you know, going up. And
again with the Imagn not available, we're kind of
left with Nageotte and flow, and just to give you a
perspective of what the cost of these instrunents

and reagents are
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Okay, the last thing is red cell recovery.

As we nentioned earlier, there's two parts of your
QC procedure. One is determning residual white
cells. The other is |ooking at the red cel
recovery. And | think a |ot of people, especially
before now, a | ot of people forget to include red
cell recovery, but it is an inportant aspect.

Currently, what nost places are doing in
your conponent |ab, pre- and post-filtration, you
have to weigh the unit, record the weight. You
have to strip the tubing nultiple tines while
you're m xing, renove a length of tubing, enpty it
into a tube to be neasured for hematocrit, and this
is done on pre-filtration and post-filtration.

And | have critical steps for that | ast
one, because what we found was happening is, the
component |ab woul d take the piece of tubing, stick
it in a tube, and then send it to the QC |ab, who
hours later might cut it open and drain it. \What
was happening is, the red cells and plasm were
separating and they were getting erroneous
hematocrits. So we have now i npl enented and told
them they have to i medi ately cut that tubing out,
open and drain it. And then the QC |ab, they are

the ones that performthe hematocrit test on both
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sanmpl es, calculate the red cell recovery which is
here.

Now, an alternative procedure which many
bl ood centers are starting to use, since there's no
change in hematocrit pre- and post-filtration
there's been many reports in the literature and by
the manufacturers stating that filters cannot
sel ectively absorb plasma, so the hematocrit, we
have | ots of data to indicate that the hematocrit
is the sane pre and post. It doesn't change.

So instead what they're doing is really
just weigh the unit pre- and post-filtration and
cal cul ate your red cell recovery, so a nmuch sinpler
method. It takes out a lot of the error that has
been incorporated into perform ng hematocrit
det erm nati ons.

And that's it. Any questions?

CHAI RMAN NELSON: Any questions? Yes,

Al an?

DR. WLLIAMS: Linda, as you will hear in
a few m nutes, the proposed QC strategy is based on
a binom al distribution. And what that neans is
that instead of actually enunerating residual white
cell counts, you can actually have a di chot onous

answer: Either it passes criteria or it fails
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criteria.

Can you envision any way in which the
manual procedure could be nodified so that either
one coul d consider some sort of dilution strategy
to basically count a smaller field and make a quick
decision as to contamnination, and/or consideration
of pooling nultiple units if your expectation is
that nost of themw |l be within a certain range,
that you don't have to do each one individually?

Certainly a process like this would have
to be validated to be put into actual use, but I'm
just wondering if there mght be sone legitinate
shortcuts which could be used

DR. KLINE: Well a nunber of years ago
Gary Moroff did develop a procedure for kind of a
qui ck for platelet QC, and that was published, oh,
| don't know, about three or four years ago, |
guess, which is simlar to that sinplified nethod.
And basically for platelets, you scan it and if you
see, | think it's less than 10 white cells in a
field, you can consider it |eukoreduced. And
don't renenber all of the priners, but he does
spell out kind of a sinplified, | think he even
calls it sinplified Nageotte procedure for

platelets. It was |ooked at for red cells, too,
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but there were just too many problenms wth doing
that for red cells.

it just didn't work as reliably as it did
for platelets. So | don't know about pooling
products. | think that might be difficult. |
mean, you woul d have to be careful and neke sure
you pooled fromthe same filter |lot, you know,

because again you want to think about |ot-specific.

So | think that one m ght be difficult. | don't
know.

DR. HOLLINGER: |I'mtrying to figure out
where the

--again, the blood that you're testing, it cones
fromstrips, is that right? The strips, or where
does it come fron®

DR. KLINE: For the QC, it conmes from
segnments, the tubing

DR HOLLINGER: From a segnent ?

DR. KLINE: Right.

DR. HOLLI NGER: That al ready has coagul ant
init and everything, or--

DR. KLINE: Yes. So basically what you do
is, you take--there is a piece of tubing on the end
of the product, and you strip that blood that's in

the tubing into the whole product, mx it really
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well, and you do that multiple tines to get a
representative sanple of the product in your
tubing. You then heat-seal that piece of tubing
off, cut it open, drainit into a test tube, and
that's how you get your sanple.

Now, that's for pre-filtration sanples.
Post-filtration sanples, sone of the manufacturers
actual ly have, like on apheresis kits there is a
little tube, like on the Ganbro kit there is
actually a little test tube that's off-line, that
you can fill with the product and heat-seal that
off. And sone of the red cell filters actually
have what they call a QC segnment, which is a thick
segnent so you can get a better sanple.

DR. HOLLINGER: And if it fails, if the
process fails, it's nore than 5 mllion or 1
mllion, whatever the nunber, are you allowed to go
back and re-test again, do it again or two, three
tinmes, or you just have to take whatever happens
t here?

DR. KLINE: You take whatever happens.

DR. HOLLI NGER: Okay. Just one other
question. Then in terns of if you had to repeat
this several tinmes, if you did it in the same bag

and you had to repeat it several tinmes, what kind
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of , again what kind of confidence interval is
there? Say you had 1 million in there or 5 mllion
in there, what would you expect over several tines
doing this, 4 or 5 or 10, 20 tines?

DR. KLINE: What we have found is, if a
product is truly | eukoreduced, we see no cells. So
when we' re | ooking through the m croscope, because
we do all Nageotte counts, you're seeing anywhere
fromzero to two to three cells. You can repeat it
nmultiple tines, and you m ght see zero cells one
tinme, two cells another, three another, but they're
all so far below-I nean, the margin is just huge.
So what we find is either you see no cells or you
see lots of cells. | nean, there doesn't--there's
not a big gray zone

DR. HOLLINGER: Okay. Thank you

DR. RUTA: | was wondering if you could
tell us what percent of the red blood cells are
currently being filtered, where you are with
i mpl ement ati on?

DR. KLINE: |'mnot sure. | would have to
ask Dr. Chanbers where we are.

DR. CHAMBERS: \What is the question?

DR. RUTA: | was asking if you could give

us an update on what percent of units are filtered
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at this point.

DR. CHAMBERS: What percent of the units
are filtered?

DR. RUTA: Right.

DR. CHAMBERS: About 96 percent of red
cel | s.

DR. RUTA: Ckay, and I'mtrying to
remenber from June, | thought you had data that
showed a very low failure rate at the 5 tinmes 10 to
the 6th level. | thought it was around 0.3
percent- -

DR. KLINE: Yes.

DR. RUTA: --with failure being defined as
not | eukoreducing properly. So | was trying to
keep it aside from you know, the clots. And | was
wonderi ng, because there seens to be a discrepancy
or a wide range in failure rates anong different
fol ks, and | was wondering if you had any thoughts
on why you're able to get to the |ow end of the

failure rate.

DR. KLINE: W do good counting. | don't
know. | can't answer that. You know, a lot of it
is filter-dependent, manufacturer. | nean, we've

gone through lots of filters and had problens with

manuf acturers |i ke everyone el se, where we have had
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quite a nunber of failures, but overall the filters
out there are very good and we really don't see too
many probl ens.

DR. RUTA: Ckay. | was going to
correspondingly ask other folks later on where they
are in inplenmentation, if they have an idea whether
there has been a | earning curve and an inprovenent
in failure rate.

CHAI RMAN NELSON: Ckay. Alan was going to
tal k about QC strategy.

DR. WLLIAMS: Ckay, we'll finish up the
presentations with a |little nore specific outline
of the proposed quality control strategy, and this
is actually relatively short. But when | start to
tal k about the options, I think it would be good to
pay careful attention, because these options
directly feed the questions to the conmmittee, so
just to help keep this an efficient process.

In providing quality control, and I'm
really speaking prinmarily toward white cel
contam nation for this discussion, there are two
ways to do it. One is to count the whole
popul ati on, basically 100 percent qualification of
the product. That gives you really pretty good

assurance that what's going out the door neets a
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The other way is to do a sanpling. |In the

past there have been standards out there saying a

certain percentage of products need to neet a

st andard,

that goa

confi dence.

and there are many, many ways to approach

which give differing | evel s of

So by introducing statistica

boundari es around that approach, it helps to fine-tune what

your confidence limts are in terns of

the end point that you're detern ning.

And | think what denotes the difference

between this 100 percent qualification versus a

sanpling scheme is, howcritical is the fina

product specification? | think this underlies the
decision that we'll be asking you to nmake with the
guesti ons.

Once you choose a sanpling scheme, you

need to determ ne what the appropriate underlying

di stribution is on which to base your analysis.

There are,

as you see in the literature that was

distributed to you, two primary ways of determ ning

resi dual counts.

One i s dichotonpus. It would

seemintrinsically relatively easy to achieve, but

in fact nost of the counting being done is actua

white cel

counts.

And then second is continuous
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out come, where the counts are actually enumerated
and over tinme will establish a certain
di stribution.

Now, the literature does address severa
di fferent techniques for reaching a statistica
quality control end point, and they really are
di stri bution-dependent. The binom al distribution
with a dichotomous outcone is really fairly
sinmplistic, and it really doesn't depend on the
underlying distribution of the actual enunerated
white cells, whereas the continuous outcone does.

If one chooses to use sone of the quality
control schenes that are out there, one has to have
an underlying data that neets either a nornmal or a
| og-normal distribution, so that the anal yses based
on that distribution are legitimate. And there are
tests to do that, but the concern is that in a
process like quality control for |eukoreduction, at
this point there is potentially a large right-hand
tail with a blip up, because as Linda nmentioned,
when units fail, they don't just fail alittle bit
for the nost part, they really fail and let white
cells through. So it's questionabl e whether npst
of the centers out there at this point really can

use a | og-normal distribution and the analysis
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whi ch that underlies.

The second is consideration of one tai
versus two tail, fairly basic statistics. This is
an exanple fromJed Gorland. If you're |ooking at
white cell counts, you only care about one end.

You don't care if they are too low. That really
doesn't help or harm However, if you're providing
quality control for an autonobile piston, if it's
too large it won't fit, if it's too small you won't
get conpression, so it's a basic assessnment as to
the nunber of tails of the distribution to use.

And then the third is the frequency of the
quality control cycle. This is also inportant,
because if you have an out-of-control process and
you don't know about it for a month, you have
rel eased a | ot of product with a | ot of potential
inplications. So the frequency of that cycle is
al so a factor to be considered.

Now, the FDA-proposed approach to
statistical quality control was really first
i ntroduced in the January gui dance, and it's based
on a binomal distribution. Once again, it's that
95 percent of the product should neet defined
specifications with 95 percent confidence

One can argue that 95 percent confornmance
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isinline with other types of nmanufactured nedica
products and reasonably produces a safe and pure
product. N nety-five percent confidence is an
accepted scientific norm Looking at it another
way, it's a probability of |ess than 5 percent that
chance nonconformance will exceed 5 percent.

Now, the easiest way to get to this
statistical definition is by counting an equal 60
counts with zero failures, and this is based on an
exact binomial distribution. Sinmilarly, using the
same distribution, if you predeterm ne that you're
going to count 93 sanples, it allows for one
failure and you still would neet that criteria, and
2 in 124, and so forth.

The use of this particul ar approach does
not require | og-normal distribution of the data.
There was di scussion earlier about sonme of the
means of the data that were in the published
literature. To legitimately say that sonething is
a nean, it has to have a normal or a | og-nornal
distribution, or else the nean really doesn't mean
what it nmight seemto. Wth a binonial
di stribution, white cell counts can be pass/fai
with an appropriate technique. That nay be an

easier way to provide counts.
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Now one al so needs to consider process
val i dation versus ongoing quality control. Process
val idation is when a new process is introduced or
some maj or change is nmade to it, or a problem has
been found and corrected, one needs to establish
that process is behaving as it should. Under this
schenme, we are recomendi ng 60 consecutive white
cell counts to show that the process is behaving as
it should

Subsequent to that, ongoing QC, because we
need to allow for very large manufacturers of this
product as well as very small manufacturers of this
product, we are proposing that ongoing QC renmmin at
1 percent of total production, and that goes back
to the earlier nmenmo, but not |ess than a random 60
counts per quarter, so that a facility producing
400 | eukoreduced products in a day would be
counting four in a day. A facility doing 40 in a
week woul d be counting 5 products in a week to neet
that m ni mal standard

Failure in the QC process requires somne
| evel of change in approach, and we are
recommendi ng that the next step should be to
require consecutive counts of the next 60 units

bei ng conducted under that process. |If no failures
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are found in those consecutive counts, there is a
resunption of nornmal QC. |f one or nore failures
is found in those 60 counts, it is a reasonable
i ndication that the process is out of control and
an investigation is appropriate.

Now, as | nentioned, there are sonme other
approaches to providing quality control, and
certainly very legitimate as |long as sone of the

under|ying assunptions are net, so that alternate

equi val ent SOPs may be acceptable. Log or | og-nornmal

di stribution data may be necessary. And at

this point we are suggesting that these should be
submtted to FDA for prior approval before

i mpl ementation, to nake sure that the distributions
and the overall approach is sound.

There are several publications which
detail these approaches. The one that | find to be
the nost readable is the Larry Dunont paper, "The
BEST Worki ng G oup,” which was included in the
handouts. | think it gives a good explanation of
both the binonial and the | og-normal approaches.

So to get toward the decision that we're
going to be asking you to nake, option one: FDA
shoul d recommend that all products | abel ed as

"l eukocytes reduced" need to neet the defined
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standard as denonstrated by counting residual white
cells in all such products prior to distribution.

VWhat are the advantages to this? A
hundred percent of | abel ed | eukoreduced products
wi |l neet the product standard. This approach
woul d reduce inappropriate white cell exposure to
at-risk patients, i.e., patients susceptible to
cytonegal ovirus and other patients subject to
febrile or the other reactions. And we feel this
approach would help to stinulate new technol ogi es
that will facilitate cost-effective white cel
enuneration after a certain period of tine.

Di sadvant ages: Manual counts are
obviously very labor-intensive. There is currently
alimted selection of autonated devices. And, as
stated before, blood centers may ultinately choose
to provide fewer | eukoreduced products.

Option two: FDA should recomend
statistical quality control of the |eukoreduction
process, as described earlier, so as to ensure with
a high level of confidence that products |abeled as
"l eukocytes reduced" nmeet a defined standard.

Advant ages: This approach assures that 95
percent of products |abeled as "l eukocytes reduced"

will neet the product standard with 95 percent
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confidence. The quality control workload at bl ood

collection centers will be

woul d be needed to count al

consi derably | ess than

| products, and

subsequent |y | eukoreduced products may be nore

readily avail abl e

Di sadvant ages: Leukoreduced products are

currently commonly substituted for CW-negative

products. COccasional products with | evels of

residual white cells that exceed the product

288

standard may unknowi ngly be transfused to CW-susceptible or

ot herwi se at-risk patients.

The

quality control strategy proposed nay be conpl ex

and contribute to reduced conpliance sinply due to

its conplexity.

The questions for the committee directly

relate to these options.

"Does the comrittee reconmend option one,

that is, that FDA should reconmend to industry that

all products |abeled as "|eukocytes reduced' neet

the defined standard as denpnstrated by eval uating

all such products for residual white cell content?"

Question two: "I

f no to question one,

does the commttee concur with the nodified

statistical quality contro

Question three:

strategy as outlined?"

"If no to one and two,
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what el enents of the nodified statistical quality
control strategy proposed by FDA are in need of
further consideration?"

Thank you.

CHAI RMAN NELSON: Questions? Yes?

DR SIMON: | wanted to ask Alan, if an
institution under the option two were to be
concerned that they mght periodically find a
defective product, could they establish their
protocol fromthe beginning to count 93?

DR. WLLIAMS: Absolutely, as long as that
is established in advance

DR. SIMON: Okay, and then the one--

DR. WLLIAMS: You can't have a nmiss and
then count the other 33.

DR. SIMON: Right, so then under those
ci rcunst ances, one failure would be acceptable
under option two.

CHAI RMAN NELSON: So they couldn't do 60
and if they get one failure, count 33, is what
you' re saying. Right, yes.

DR. STRONCEK: Al an, do you have data from
people? If you count 60, how often will a center
go through 60 units and not have a failure? O the

guestion |I'mgetting at, is that criteria really
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going to go froma 1 percent test to a 100 percent
testing of products?

DR. WLLIAMS: Well, | think one thing
that | think Dr. Bianco is going to raise, and
rai sed al though not with a |Iot of enphasis, is the
distinction of the quality control points. Wen
providing this statistical quality control, we're
tal ki ng about residual white cells. W're not
including filter failures, as | think some have
assuned in the past, so you elimnate that as a
separate control point. The VAT study data showed
that at the 5 mllion cut-off | think the average
failure to reduce was something like .8 percent.
So | think it's a reasonabl e approach as |ong as
one doesn't have to consider that up front |oss of
product due to clogged filters that really does

create sone serious failures

DR. BIANCO. | had the opportunity to talk

to Dr. Lachenbrach before he left--1 don't see him
here anynore--and asked that exact question. And
he made a cal culation with his pocket cal cul ator
and what he estimated is that if the basic process
failure is 1 percent, you have a chance of

conpl eting your 60 count 54 percent of the tine.

If your basic failure rate is .5 percent, then you
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have a chance of conpleting your 60 without failure
74 percent of the tine. So it's a very good
guestion, because essentially it's not going to be
a common event to count these 60 and get to the end
wi t hout failure.

DR. WLLIAMS: But, Celso, would you
expect sonmething like a half percent failure rate
solely due to white cell contan nation?

DR. BIANCO | don't know. | don't know.
| think that actually, Alan, you created |I think a
very smart separation between the several steps in
manufacture, but | don't know nyself that these
el enents have been, in any of these studies or at
| east in our surveys or studies, have been
considering in the way you are considering.

For instance, the mcro clot has not been
defined, what is the failure on that side, and how
much that interferes with then the actual
| eukocyte. And these may explain a | ot of stuff.

DR. LINDEN: Could you el aborate on the
donor-specific factors that you nention in here,
that if in the 60 there's a failure but it's found
to be a donor-specific factor. Now, is that things
| presune like sickle cell trait? Wat else could

that include? And how would those be determ ned,
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and do you then just kick those out and not count
that? How would that work?

DR. WLLIAMS: Well, again it's a matter
of what information you have available. |If it's a
failure in one point or another and you don't know
what it's due to, if in actuality it's due to a
donor factor but you don't know that, you can't
rule out that it's a process failure so you need to
include it.

If, however, on a prelimnary
i nvestigation or some other nmeans of obtaining the
data, you know that that donor either has sickle
cell trait or has a prior donation which led to
failure, that is a reasonable set of data | eading
you to conclude that it's not a process failure per
se but sonmething that's defined by a different
control point, i.e. the starting material. So it's
not a failure of the process, it's a different
i ncom ng poi nt.

So the bottomline is, if a center--and
sonme are doing this, doing 100 percent sickle cel
screening. They are having |ower failure rates and
obvi ously not including these. But if another site
has a donor and with a quick test determ nes that

that failure was due to sickle cell henpglobin, it
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woul d be appropriate not to count that as a process
failure, but one would have to have a mechani sm for
doing that relatively rapidly.

DR. HOLLI NGER: Al an, what constitutes,
again, a filtration failure? | nean a failure, is
it the time? |Is that it?

DR. WLLIAMS: Well, that's another good
qguestion, because presumably when you consider a
failure to filter, i.e. that the bl ood doesn't go
all the way through the filter, one has certain
paraneters at which you make a cut-off. |In many
cases those paranmeters of tine, tenperature, tine
since collection, etcetera, are not spelled out in
the product insert, so you don't have
manuf acturer's information to go to, and basically
it reverts | think to the |ocal SOP at the center.
VWhat ever the center is doing now, if it doesn't
filter in a period of tinme that is part of your

current SOP, then that would be considered a

failure.

DR. HOLLINGER: It's not a standard type
of thing. | nmean, it's at the discretion of the
center?

DR. WLLIAMS: At this point it would be

the center SOP, except where those paranmeters are
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i ncluded in the product insert, and Betsy nmay have
a comment on that, if | mssed anything or stated
it wong. But right now those paranmeters really
are not well elucidated in the product insert, and
it's largely left to the blood centers.

DR. FI TZPATRI CK: That's a question
have. In what circunstance of a process would you
see a count that exceeds the criteria, that isn't
attributable to a filter failure?

DR. WLLIAMS: You're saying is there an
i nstance where you have controlled the incom ng
donor, you have controlled the collection
paranmeters, would you still see any instances where
there is a high white cell count?

DR. FI TZPATRI CK: Ri ght.

DR. WLLIAMS: W don't know that for
sure. Part of the thinking is, that figure ought
to be quite I ow, once you have controlled those
el enents of the process.

DR. FI TZPATRICK: | mean, we haven't seen
anything presented that would | ead us to believe
that there would be a result, an out-of-contro
result that isn't attributable to what we currently
know is a filter failure

DR. WLLIAMS: That we know is a cause of
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filter failure. That would not be an unreasonabl e
out cone.

DR. FITZPATRICK: | mean, if you can now
exclude defined filter failures fromthe paraneters
of conputing your statistics, given our current
scope of know edge, one could anticipate that
al rost 99.9 percent of the out-of-control results
could be attributed to filter failure, and the
centers would not have to do the additional steps
necessary if they had an out-of-control process.

DR. WLLIAMS: | think the underlying
phil osophy here is, once you recognize a step that
results in a failure, you take steps to correct it
one way or another, so you keep inproving the
process. Now, once it would reach that stage, you
could probably very easily convert froma binoni al
based quality control strategy to a normal or | og-nornal
strategy, and that would require fewer
counts, and you would in fact have a nore
consi stent process over tine, but that's the
general schene. | think there are still too many
remai ni ng undefi ned el enents now, that we are not
there yet, but that is hopefully a stage we should
reach.

DR. HOLLI NGER: Just along this sane line,
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though, could Ms. Kline tell us about, at the Red
Cross, what do you deternmine is a filtration
abnormality versus a filter failure and so on? At
what point is the filtration process
--it's taking too long and so on, there's a problem
there, versus--

DR. KLINE: Typically, and what | was just
tal ki ng about back here is we don't really see too
many process failures. Mdst of our failures are
due to either a donor issue, nmaybe sickle cel
trait, maybe cold agglutinins, that's a big one
al so, where it really just doesn't filter. | nean,
it just stops filtering

O they are due to a manufacturer's issue,
where for whatever reason there was a bad | ot.

There was an incident not too long ago with the

Am cus, where there was a problemactually with the
machi ne and we were seeing |lots of white cel
spillover. So we very rarely see process failure.
It's really either a donor-related issue or a

manuf acturer-rel ated i ssue, or unknown.

CHAI RMAN NELSON: Well, isn't a
manuf acturing issue a filter failure issue? |
can't understand the difference between those.

DR. KLINE: Well, but it's not due to our
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process.

CHAI RVAN NELSON: Yes.

DR KLINE: It's not due to the bl ood
center's process of filtering. It mght be a bad

ot of filters or--

CHAI RMAN NELSON: Yes, but that's one of
the things we're | ooking for, right?

DR. KLINE: Right, but what |I'm-1l guess
there is this fine line between, is it the process
that we're going through that's at fault or is it
the filter? And again, if we see these
manuf acturer issues, they are the ones where we see
just huge numbers. You know, we'll get, our 1
percent QC will just pick those up very quickly.

CHAI RMAN NELSON: So woul d you i ncl ude
manuf acturi ng defects in the process failure
category, Alan? | would think so.

DR. FITZPATRICK: It wouldn't be the donor
center process, though. It would be the
manufacturer. It wouldn't be the process of the
collection center, it would be the process of the
manuf acturer, so it would have to go back to them

DR. WLLIAMS: M top-of-the-head answer
woul d be, that woul d again be a separate control

point. Obviously if you have a bad lot, you're
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probably going to stop using it.

CHAI RMAN NELSON: And if they occur nore

than 1 percent of the tine, then something ain't

wor ki ng.  Davi d?

DR. STRONCEK: You know, the way I

interpret this is, you get your unit, and the first

part of the |eukocyte reduction is you hang your

bag up and run it through this plastic unit. Now,

if that unit plugs, 1'd look, I'd ask ny staff,

"COkay, go test that donor for sickle ce

If it's got sickle cell trait, that's a donor-specific

trait.”

thing. | don't count that as part of a QC

failure.

I woul d probably have them | ook for a

clot, which we never see. Well, you mght see, and

if you saw a clot you would say, "Ckay,

explain it,’

can

and you would throw that one out.

If you saw--we had a filter upside down

once. |If you saw sonething |ike that, maybe you

woul d throw that one out. But then once you--none

of this stuff happens very much--then once you get

your 60 that filter conpletely according to your

criteria and start doing white counts, if all 60

didn't have the sane--neet the standard,

woul d be in trouble

then you
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Qur concern is that nost--yes, | agree
with Linda Kline that nost of these counts are rea
| ow, but for sone reason, sone bounce up for
unexpl ai ned reason. So I'mnot so sure that if |
did 100 of them that I would--1 think I would get
1 or 2 percent bouncing up for unexpl ai ned reasons,
and | think I"'mnot going to be doing 1 percent of
nmy units but probably closer to 25 or 50, even 100
percent of the units.

So, | nmean, | think you have to be rea
careful about--1 don't think anyone has got the
data to say how many units we're going to be
counting. And maybe we have to count 100 percent,
but that could be an inplication of the way these
rules are set up

MR. HEATON: |'m Andrew Heat on of Chiron.
| previously was head of the conponent subcomittee
of the BEST Group, and we | ooked very carefully at
the issue of the statistical profile of failures in
| eukofiltration. Critical issues which dropped out
was that it was very inportant to have cl ear
manuf acturer's instructions which define the tineg,
the tenperature, the height of filtration, the
speed, in order to provide reproducible criteria

under which filtration could be perforned.

299



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

But when we | ooked at the failure profile
of filters, we found that the failure was, as Al an
just pointed out, non-linear, so that you had
random events that contributed to failure but very
rarely did you see systematic events that
contributed to filter failure.

Qur recommendation, which Betsy referred
to, was that you not do one but that you do 60, and
then continue on the basis of 1 percent per nonth,
and then later nonitor on a facility- or
i nstrument - based basis at | east six per nonth.
Because if you have 10 centers all meking
| eukor educed conponents, 1 percent mght all cone
fromone center or a small subset of the centers,
and you would m ss a non-linear or random failure.

So our reconmendation, which we published
at the end of 2000, is to focus on six units per
nonth, either per facility or per device or per
conmponent | aboratory. And if you do that, even
with a binom al distribution you would have a 90
percent chance of picking up a 20 percent failure
rate, which if you calibrated it with appropriate
val idation and you knew t he procedure was
reproduci ble, this would give you an acceptable

| evel of quality control
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So that's where we canme fromon the issues
that we identified as contributing to filtration
failure.

DR. McGEE: | just wanted to point out
that in statistical quality control you nake the
assunption that you're going to find this 5 percent
of the tine, and that's what they are doi ng, but
then you go on, and the probability of finding it
in two consecutive ones is extrenely trivial. So
if you do 60 and you find that 5 percent of the
time you've got to go back, it actually turns out
to be | think 4.6 percent in this case. And so
even if you're in control, and that's if you are in
control at 5 percent, which is their assunption; if
you're really in control at 1 percent it's going to
be much | ess than that, but occasionally you're
going to find this, and then you just have to | ook
at it the second time. But the probability of
finding it twice is really trivial

DR. FI TZPATRI CK:  When you're talking
about the 1 percent, | have a question on what the
intent is with the sentence that says "SOPs used
for filtration should be considered individually."
What is--

DR. WLLIAMS: The intent is that the 1
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percent--well, let me just start off. Any

i ndi vi dual bl ood center may have a half dozen

di fferent protocols running for |eukoreduction for
a red cell product. The 1 percent refers to the
overal | |eukoreduced product, irrespective of

i ndi vi dual SOP, but the 60 count, the 5 per week,
refers to each individual SOP in use for that
period of time. So if you don't use an SOP for a
si x-nmonth period, you obviously don't need to
provide quality control, but if you're running
mul ti pl e processes, the 60 counts need to apply to
each individual SOP

CHAI RMAN NELSON: Several people have
asked to testify at the open public hearing, and
first is David Stroncek, | think

DR. STRONCEK: | guess |I'mtestifying as
an enpl oyee of the NIH and part of the Depart nent
of Transfusion Medicine, and | thought | would just
show qui ckly the data that Ed Snyder nentioned
about filter failure with sickle cell trait.

The studies |'mgoing to talk briefly
about were initiated after conversations that the
FDA initiated with the NIH and nmy boss, Harvey
Kl ein, and Al an Schechter from NI DDK, who is an

expert in sickle cell trait, the AABB, and the Red
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Cross, just tal king about why red cells from donors
with sickle cell trait should fail. And after that
nmeeting Harvey suggested we study this, and | have
never found it worthwhile to be disagreeable with
the boss, so we started studying these, this

probl em

And when we started | really had no idea,
but Al an Schechter had sone good ideas on what to
do with it. He was right on with what we found
out. Let's see. This slide just sunmarizes what
you heard already. About 1 percent of red cells do
fail filtration, but when you look at units from
donors with sickle cell trait, about half of them
will occlude filters, meaning they don't filter
conpletely. Half will filter conpletely but the
white counts are too high. And then a quarter will
filter conmpletely and their white counts will be
fine.

So what we wanted to do was find out the
cause of our red cell filtration failures in units
drawn fromsickle trait donors, and the first thing
to renenber is, there's a nunber of things that
af fect henogl obin S pol ynerization, including the
henogl obin S concentration, oxygen saturation, pH

and tenperature. Now, sickle trait donors under
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physi ol ogi ¢ conditions don't have henoglobin S

pol ynmeri zation, but what we have to renenber is
that when we coll ect blood we go through a nunber
of different processes and these things change.
Henogl obin S concentration really shouldn't change
too nuch, but oxygen saturation mght. pHclearly
does, and tenperature does.

When we collect blood, it's not collected
into an enpty bag. The 500 niLs or 450 nis of bl ood
we collect is collected into 60 niLs of
anti coagul ant, and that anticoagulant is usually
citrate-based and it's got a pH of about 5.7 and
it's got osnoblality of 585. So when Al an Schechter
saw this, he speculated that it could be the | ow pH
and high osnolality which causes henogl obin S
concentration, causing the filter failures. So our
hypot hesi s was that the ineffective filtration of
sickle cell red cells is due to the collection of
bl ood into the citrate anticoagul ant, and the
initial | ow oxygen tension in venous bl ood, coupled
with the | ow pH and high osnmolality of the citrate
anti coagul ant caused henogl obin S to pol yneri ze,
and that was responsible for the filter failures.

So what we did is sone very sinple

studies. W took sone donors with sickle cel
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trait, collected half a unit of blood in a standard
red cell anticoagulant, CP2D, citrate phosphate 2
dextrose, and then half a unit fromthe same donor
in Heparin. Heparin, we only needed 2.5 nmils, so
there's nuch less of a problemwith its pH and
osmolality affecting the red cells. W then made
red cells, filtered themwi th standard Pall RCM 1
| eukocyte reduction filters, and then assessed the
filtered red cells

And this is what we found. W studied six
donors with sickle cell trait. W docunented they
had henmpogl obin S by HPLC. And of the units
collected in CP2D, we waited two hours to see if
they would filter, and only one of those six units
filtered conpletely, and that one filtered in a
little over an hour, in 72 mnutes. The other five
occluded the filters. Two of them occluded the
filters conpletely, meaning none of the red cells
passed through the filter. And other ones, 34
percent of the red cells passed through, 26, 40,
and then the one that filtered conpletely, the red
cell recovery was only 71 percent.

In contrast, when we collected blood in
Heparin--this is fromthe sane donors--all of them

filtered conpletely, and the red cell recoveries
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were remarkably better, 96 percent, 75, 68, 69, 80,
and 83, so there was nmuch better red cell recovery.
These aren't as high as the 85 percent standard,
but you have to renenber these are half units, so
if we collected whole units, we would probably have
the sanme amount of loss in the filter so these
recoveries would be higher.

The time of filtration was only, average
time was only 26 minutes, so they filtered nuch
faster also. W did do controls, and the contro
units filtered fine in Heparin and in CP2D. So we
t hought, well, okay, the citrate units are
collected in the very acidic CP2D, and very
hyperosnmoti c CP2D. Let's conpare those val ues
between units. And we were surprised that after
they filtered, in whole blood we found no
difference in pH, in osnolality or nean cellular
henogl obi n concentration, or even oxygen
saturation.

So we speculate this is a collection
| esion, meaning that it's just the first portion of
the red cells exposed to the citrate that are
damaged. And this is an RI D about 1956. When
citrate was first being used as an anticoagul ant,

this was described, and it really hasn't been
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significant until we have started filtering sickle
trait bl ood donors.

Now, to test this out, you know, to really
prove that this is henpglobin S polynerization, the
nost inportant factor in preventing sickling of
these red cells would be oxygenating the red cells,
because if henpglobin is oxygenated, it won't
sickle. The problemis with oxygenating the red
cells, if we did in the lab, then took it down to
filter, the oxygen levels mght fall, so we decided
to use carbon nonoxide. Carbon nonoxi de binds
henogl obin in the same way, and when carbon
nonoxi de bi nds henogl obin, it won't sickle, and
really the binding is for all practical purposes
irreversible.

So what we did in these studies is again
took donors with sickle cell trait, collected one
full unit in CP2D, split the unit and took half
that unit, treated it for one hour with carbon
nonoxi de, and then filtered that unit. As a
control, we took half of that sanme unit, didn't
treat it with carbon nonoxide, and filtered that
unit. And we found that three of the four units
that weren't treated with carbon nonoxi de occl uded

filters, and all four that were treated with carbon
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nmonoxi de filtered very well. The overall red cel
recovery was 84 percent versus 40 percent.

So this was, to us it's quite convincing
that henogl obin S polynerization is responsible for
the filter failures, and this is quite encouraging,
because it shows that even though there nay be a
citrate collection |esion, appropriate treatnment of
the red cells could actually overconme this problem
with sickling. I1t's not appropriate, of course, to
treat red cell units with carbon nonoxi de, and we
can't really treat units with--collect units in
Heparin, but we might be able to reoxygenate or--well
ski p ahead here

Let me summarize why | think the units are
failing filter. | think when we have the citrate
col l ection | esion, henpoglobin S polynerizes, red
cell intracellular viscosity increases. This
reduces red cell deformability, and this inpairs
filterability. The trapping of the red cells with
henogl obi n, polynerized henmoglobin S, leads to
ei ther conplete obstruction of the filters or the
channeling of flow which nmakes filtration
i neffective.

So what alternatives do we have? Well

one of these alternatives m ght be collection of
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red cells by apheresis. W know that apheresis
delivers much less citrate to units. As we collect
red cells by apheresis, citrate is added at a
netered rate, so as blood flows i mediately out of
a donor's arm small amounts of citrate are added
at a netered rate, and overall only half the
citrate is added. So when the process is done we
woul d have one part per eight of whole blood is
citrate, or one part of sixteen of an apheresis
unit of red cell is citrate.

The other issue, too, is that it's added
as it goes. The red cells are never exposed to
huge quantities of citrate at one tine. So we
t hought that apheresis red cells mght filter much
nore effectively.

So what we did is, we collected red cells
by apheresis from six donors, and this is the study
we performed. We collected, we had, again we had
seven donors with sickle cell trait, collected the
units by apheresis. Took the unit, we split it in
hal f again, because we wanted to do further studies
with this unit, and then filtered half of the unit,
hal f of the apheresis unit.

And this time we coll ected, again, seven

units fromdonors with sickle cell trait, and five

309



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

of the six filtered effectively.

Renenber, in the

first study, we're using the sane filters, five out

of six failed to filter, so the results of

filtration were nuch better, and the filtration

times on sone of these units were very, very fast,

12 minutes. Well, not fast, normal is what you

woul d expect, 12 minutes, 8 minutes, 10 m nutes and

6 mnutes. One of them though, took 100 mi nutes

to filter. The red cell recoveries were

reasonabl e, and the | eukocyte reduction was good

So apheresis worked in part, but it wasn't

the conplete answer. So we asked

a question on why

woul d four of the units filter very quickly but

three of them this one, this one,

and this one,

not filter so well. So we conpared those units.

We | ooked at a nunber of blood chenmistries, and we

| ooked at pH, osmolality, MCV, and henmpglobin S

concentration.

There's no difference in henoglobin S

concentration. The only differences we saw were a

little bit difference in potassium a little higher

potassiumin the slow filtering units, which could

i ndi cate sone red cell damage. But the nmjor

di fference was in oxygen saturation. The oxygen

saturation | evels were nmuch | ower

in the slower
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filtering units than the faster filtering units,
and that would nake sense. That would indicate
that these units had henpgl obin S pol ynerization
and those didn't.

And this is just another way to show that
data. The red bars show the oxygen saturation in
units filtering quickly, and all of those were
above about 55 percent saturation, and all the ones
that didn't filter well were bel ow 45 percent
saturation.

The final thing | just want to show is,
okay, so we think that the filter failure is due to
henogl obin S pol ynerization, and that is a
nmul tifactorial problem But | guess the inportant
guestion is, can we reverse it? Either could we
reverse the problemin blood fromsickle trait,
from apheresis collections or phlebotony
col l ections?

We had a couple units that cane through
the | aboratory that just plugged filters
conpletely. These weren't as part of a study.
These were donors that had just wal ked in off the
street, our normal donors. So we took a couple of
those units and we split themin two, and the first

unit | only had half a unit, and the second one
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had the whole unit. And one half we treated with
oxygen by putting it in a gas-perneable bag for two
hours, and we put it in the refrigerator, and the
other half of this unit, we just put it in a
standard bag for two hours at room tenperature.
chose 4 degrees because | tried this at room
tenperature and it didn't work, so | think 4
degrees is hel pful

But anyway, here are the two units. The
first unit, even though half of it obstructed the
filter, the second half when we filtered it, the
oxygen tension went up and it filtered in 12
m nutes and red cell recovery was 89 percent.

The second one, again, when we incubated
it in the gas-perneabl e bag, the oxygen tension
went up or oxygen saturation went up to 69 percent,
and it filtered in six mnutes with 90 percent red
cell recovery. And as a control, the unit
i ncubated in a regular bag, a transfer bag, the
oxygen tension went up a little bit but it didn't
filter. It only filtered partially. So after 120
m nutes, 39 percent of the red cells passed
t hr ough.

Now, that's just anecdotal, two units, but

I think the studies do suggest that we can get
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around the problem of collecting and filtering
bl ood from donors with sickle cell

Let's just skip the summary and
conclusions. | think | covered that. The hour is
late. | just want to thank the people in ny |ab
that hel ped out, including Susan Leitnman and Harvey
Kl ein, and of course Alan Schechter and Connie
Noguchi from NI DDK

CHAI RMAN NELSON: Thanks, Dr. Stroncek
Any questions?

DR. RUTA: | just want to say thank you to
David and his col |l eagues for taking on these
studies and for the interesting results.

CHAI RMAN NELSON: We have several other
people that wanted to comment. Next is M. Leonard
Buchner from Becton Di ckinson. Since there are
quite a nunber of--two, four, seven--if you could
keep the coments as crisp as possible, it would be
hel pful, since we still have to go back and di scuss
the issues raised by the FDA

MR, BUCHNER: | will try to keep this as
brief as possible. As npbst of you are aware, we
are to give an update, it has cone up a couple of
times, in terns of the status of the Inmagn

i nstrument and t he Seeker assay, which is the assay
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for neasuring residual white blood cells. And
will, in the interest of being brief, I will skip a
nunber of things.

But essentially we have had a devel opnent
team wor ki ng on the I magn system and bringing the
Seeker assay back to the market, and they have
spent a fair anount of tinme working on a variety of
technical issues as well as understanding the | nmagn
system and the assay. W have had to do sone
reverse engineering. One of the issues with the
system and for BD was that when they acquired BM,
the design group for that systemwas no |longer with
BM. And so as we have had to go back and create
design history files and things |ike that to plug
the holes and gaps that forced us to pull the
product off the market, we have had to sol ve sone
techni cal issues as we have gone al ong.

We are continuing to work on that. W are
very excited about it. We are nmking progress for
that. We are |ooking for adding sone features in
terms of, with the assay, to have a single assay
i nstead of two assays, one for platelets and one
for RBCs. CQur plan right nowis to have a single
reagent assay that would run on the system And we

will be bringing the |low insensitivity down to one
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cell per microliter for that.

And we have a few other nodifications that
we are planning on making in the system The
i kelihood of those making it in will depend upon
their inpact for getting into clinical evaluations.
If we can add a bar code reader and swap out the
thermal printer, we will be making those changes,
as long as it doesn't inpact our tinme in terns of
bringing the product back to the nmarket for first
rel ease.

The resol ution of technical issues has
taken significantly | onger than we antici pated, but
we do plan and we're working hard to compl ete that
feasibility phase for the project by actually the
end of this nonth. Until we have actually finished
that and conpl eted that and had that review,
can't give an accurate estinmation for the tim ng on
the clinical evaluations.

Qur current guess for getting into
clinical studies would be md-year in ternms of '02,
but we will update you as we meke progress on that,
and we will have updates comi ng out now on a
nonthly basis to keep our custoners informed on
that. And if anybody is not getting those updates,

you can see either nyself or Rick Chanpion after
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the meeting and we'll make sure that your nanme is
added to the I|ist.

So thank you very much for your tine.

CHAI RMAN NELSON: Thank you. Are there
questions or conments? Thank you

Next is M. John Sokol owski from
Haemaneti cs.

MR, SOKOLOWBKI: Thank you all. 1'Il be
very brief.

First of all, | think the idea of the
separation of the process validation by contro
points is a very good idea, and we support that.
The current draft docunent was not clear as to what
woul d constitute a process failure. And | think
the separation of the donor-related failures is
al so good, because that | think will make the
process much nore controll abl e

There is one area, though, that | would
like to nention, and that is in the current draft
gui dance, the mnimumtherapeutic content of red
cells is defined as 160 nL, and we believe this is
too high. For exanple, if you have a 450 nL unit
of whol e blood drawn froma donor with a 38 percent
hematocrit, it should yield around 171 nLs of red

cells. And we assune an 85 percent recovery, then
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t he | eukoreduced red cell volume would be nmuch | ess
than 160. So we think that this needs to be
addressed in the gui dance docunent, either set as a
| ower vol unme or perhaps as a gram of henogl obin
definition, but we think the current volunme is too
hi gh.

Thank you.

CHAI RVAN NELSON: Thank you? Any
guesti ons?

Next is M. JimHerzfeld from SEBRA

MR. HERZFELD: Thank you for the
opportunity to make this presentation. M nane is
JimHerzfeld. |1'mw th SEBRA, a conpany which has
been maki ng m xi ng scal es for approximately 25
years. W call them bl ood shakers.

As you know, whole blood is collected by
wei ght, using a scale, in the approxi mate vol une of
one pint. As blood | eaves the body, it begins to
clot. To prevent this occurrence, an anticoagul ant
solution is pre-added to the bl ood bags and m xed
with blood during collection. The npbst common type
of scale used during collection is mechanical in
nature and does not provide any m xi ng. Rather
manual m xing is required by the phl ebotoni st

during collection.
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VWhen perforned continuously, manual m Xxing
can be a nost effective nmethod. However, in
practice continuous mxing is rarely done because
it is sinmply not efficient froma | abor
perspective. Blood centers would require
substantial investnent in staff to provide adequate
manual m xing. |In practice, the blood bag is
agitated for a few seconds once or twice during the
collection. Typically there are no controls in
pl ace to ensure proper nixing, and for all intents
and purposes the blood is left to mx itself.

The resulting problemw th the practice of
manual mxing is the lack of a standard, consistent
m xi ng process. Unnixed blood will pool in an area
of the blood bag and begins to clot. Frequent,

vi gorous m xi ng can break apart these clots, but
the lack of control results in a certain anount of
mcroclotting. W believe this mcroclotting is
what causes nmuch of the clogging of filters during
| eukoreduction. Vigorous and continuous agitation
of the blood bag will prevent microclotting

Unfortunately, there are no published
bef ore-and-after scientific studies to support this
contention. W do have, however, substantial

anecdotal evidence fromlong-tinme users of bl ood
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shakers. Canadi an Bl ood Services, the Southern

Ari zona Chapter of the Red Cross, United Bl ood
Services of Arizona, were all using bl ood shakers

| ong before they converted to | eukoreduction. Al

of them have reject rates of filtered units of |ess
than one-half of 1 percent.

There is currently a study being conducted
by the Okl ahonma Bl ood Institute--we were hoping
they woul d be here today, unfortunately, they are
not --investigating the use of SEBRA shakers for
bl ood collection. Included in the study is the
yield of |eukoreduced units. Unfortunately, | do
not have any of their data with me today, but
prelimnary results do indicate the filter clogging
has been virtually elimnated. | recommend that
you contact Dr. Ron G | cher concerning the details
of their study.

I nmentioned earlier that nmanual m xi ng can
be effective. Indeed, a study using whol e bl ood
performed by the Montreal Center of Canadi an Bl ood
Transfusion in July of 1992 indicated that the npst
t horough m xi ng of bl ood and anticoagul ant occurred
wi th continuous manual m xing. There were two
aut omat ed shakers involved in the study, and they

provi ded m xi ng at 75 percent and 25 percent of
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what the continuous manual m xi ng provi ded.

Left undetermined are the degrees of
m xi ng whi ch woul d constitute excessive m xing,
which could result in cell danage; what is optim
m xi ng, adequate or insufficient mxing. This
woul d nade an interesting study if anybody wants to
take it on, sonmeone with a little nore resources
than SEBRA has

Al t hough not related to | eukoreduction, an
addi tional productivity gain of sone autonmated
shakers is a flow nonitoring feature. This feature
provi des continuous feedback to the phl ebotoni st
concerning blood flow during the collection. This
information | ets the phl ebotom st know when a
donation is not proceeding within the proper tinme
paranmeters. This will help elimnnate underdraws.
I nmention this additional feature because it
denonstrat es how aut omat ed shakers can hel p achi eve
the goal of maxim zing the yield of the donor base.

I'd like to close by reiterating that
m xi ng whol e bl ood during the collection process
i mproves the economcs, quality, and yield of the
bl ood supply, and that autonmated bl ood shakers can
hel p provide a consistent, high quality product.

Thank you.
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CHAI RMAN NELSON: Thank you, M. Herzfeld.
Comments? Questions?

Next is Dr. Celso Bianco from Anerica's
Bl ood Centers

DR. BI ANCO Thank you for the opportunity
to coment. ABC menbers thank CBER for the carefu
consi deration of both the comrents we presented to
this coommittee at the June neeting and our form
conmments to the FDA docket.

The nodifications proposed by FDA neke the
gui delines reflect nuch nore accurately what can be
achieved in practice with currently marketed
filters. There is substantial evidence that we
heard today from Dr. Snyder suggesting the clinica
benefits of filtration are realized when the 5
times 10 to the 6th is applied.

We al so endorse the elimnation of the
requi renent for sickle cell screening, and we thank
Dr. Stroncek effusively for having resol ved
probably the nobst painful issue that we had to
confront, because genetic screening is conplex and
requires nmuch nore than the solubility test to be
resol ved.

We are al so happy that FDA has recogni zed

that counting residual white blood cells will not
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elimnate CW transni ssion. Transfusion nedica
specialists are aware of the risk of transm ssion
both by | eukocyte reduced and serologically
screened red blood cells or platelets, and will
continue to use their best judgnment in the
managenent of patients at risk.

Unfortunately, there are still sone issues
that need to be addressed, and we subnit the
followi ng for consideration. The term"inconplete
filtration" needs to be clearly defined by FDA and
the manufacturer. Dr. WIIlians suggested that this
could be defined by a blood center, but that wll
create a lot of variability, and if | were kind of
| ess than cooperative, | could create a definition
where | would never have a filter failure.

We would be glad to work with you in order
to create appropriate definitions. For instance,
it could be defined as a process that did not
conplete within a certain period of tine. W fee
that it's premature to establish a recommended rate
of inconplete filtration-the docunent says that it
shoul d not exceed .5 percent--before this
definition is established. A very strict
definition would create an excessive rate of

failures, while a | oose definition could conprom se
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the quality of the final product.

We are al so concerned about the cut-off
chosen even before we know the definition. For
i nstance, ELI SA assays have failure rates that
range between 1 and 5 percent, due in general to
controls out of range. NAT assays have sinilar
failure rates. Thus, .5 percent appears to be too
strict for a biological process like cell adhesion

We are still concerned about the
requi renent for counting 60 consecutive units.
This counting will require 15 to 20 hours of
speci alized technician tine with the tedious
Nageotte chanmber counting. Since it has to be
carried out within a limted period of tine,
mul tiple technicians will have to be involved. W
are concerned that many of the failures will occur
because of staff exhaustion, not because the
process is out of control. And when it fails, the
clock starts again, and a new set of 60 units needs
to be counted

We strongly suggest that FDA del ay
i mpl enmentation of this requirenent until two
automated instrunents are validated and approved by
FDA for this specific purpose and available in the

mar ket . I would like to remind the committee that
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in the past, the automated instrument nost commonly
used by bl ood centers was withdrawn fromthe
mar ket, and we just heard that.

In addition, we ask that FDA excl ude
inconplete filtration fromthe set of units
included in validation, and actually | think that
we had a very productive discussion | heard from
the menbers of the commttee about that, about the
separation of the processes.

We need, in addition, we don't have in our
staffs experts in mathematics and probability. MW
statistics got maxi mumto tossing coins. And we
need help from FDA and fromfilter manufacturers to
establish | ess burdensone nethods for statistica
process control. Wthout such help, the
flexibility of alternative procedures offered by
FDA i s neani ngl ess.

We recogni ze that validated shakers reduce
the probability of filter failures caused by
clotting. W are concerned about the nanner in
which this requirement will be inplenented.

Sophi sticated shaker platforns require validation
have to be sturdy enough to survive transportation
to our nobile collection sites, and have to be

battery-operated because many of the sites we use
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do not have a sufficient nunmber of electric outlets
around to have all of themrunning. |In addition
they are expensive and they require a substanti al
capital investnment. W strongly suggest that FDA
provide a sufficient tine for inplenentation to
al l ow manufacturers to devel op the type of
instruments needed in the field, and for centers to
amass the resources needed to acquire these
i nstruments.

Finally, we do not believe that product
wi t hdrawal , consi gnee notification, and product
recalls will benefit the recipients of these
products. In case of filter failures, febrile
reactions nmay occur. There is nothing the
transfusi on physician can do except to nedicate the
patient with antipyretics. The notification wll
arrive days or weeks after the event. Nothing else
can be done

Mor eover, notification does not benefit
pati ents who may becone all oi nmuni zed.
Al | oi mmuni zation occurs after nmultiple
transfusions, and is recognized in subsequent
hospital adm ssions, in a tinme frane that will not
coincide with consignee notification or recal

noti ces. W suggest that the corrective action be

325



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

limted to bringing the processes into control and
submi ssi on of deviation reports to FDA

Regar di ng the questions posed by FDA, we
respectfully request that the comrittee reject
option one, that requires all |eukocyte-reduced
products to be counted. The requirenent would be
so burdensone that it actually, as noted by Dr
Wl lians, would prevent further adoption, and may
even | ead those that | eukocyte reduce today to go
back to non-1|eukoreduced products.

We al so ask the committee, reject option
two as burdensone, and suggest option three. This
woul d all ow the devel opment of alternative, |ess
burdensome QC approaches by both the FDA and filter

manuf act urers.

Thank you for your response to our earlier

concerns. Hopefully you will be able to be as
responsi ve to our current concerns. Thank you
CHAI RMAN NELSON: Thank you. Conments?

Yes?

DR. HOLLI NGER: Cel so, and al so maybe sone

of the nenmbers of the committee here, too, froma
bl ood banki ng perspective, what do physicians want
for a patient who is a CW-negative, seronegative

pati ent, who has received a seronegative organ?
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Are they content with just a | eukoreduced,

| eukocyt e-reduced product, or with an anti body
negative product, or do they want both? So can we
get sone feeling for--

DR. BIANCO In recent tines there has
been a tendency for physicians that deal with
patients at extrenely high risk to ask for both
serol ogi cal screening and | eukocyte reduction, and
I would remind you that there was a very, sonmewhat
i mportant for our field in terms of practice,
consensus conference in Canada about a year or a
year and a half ago, and that was the
recommendati on, because none of the nethods is
sufficient to ensure conpl ete prevention of CW.
Both will reduce it, the incidence, and this is so
devastating in a patient that receives a bone
marrow transpl ant or other

DR. RUTA: Celso, | was wondering if you
could give us an update on the status of where your
menbers are with inplenentation. Do you know what
concerns thenf

DR. BI ANCO. Yes, | know we actually, in
preparation for this neeting, we did a survey and
we asked both about where they are today and where

they are going to be on January 2002, and actually
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what Dr. WIllianms has in the preanble of 60 percent
is very accurate

DR. RUTA: And also | was wondering, in
terns of whether there has been--

DR. BIANCO And that's for red bl ood
cells. The percent for platelets is nuch higher

DR. RUTA: | was wondering if you had any
comments on whether you know i f there has been a
| earning curve in terns of, you know, failure rates
that you gave the committee |last June, at the 5
times 10 to the 6th |evel, and whether there has
been any change?

DR. BIANCO. | cannot respond to that
guestion, Martin, because we did not do a
[ ongi tudi nal survey. | have anecdotal information,
and | heard a few mnutes ago from Ms. Linda Kline,
these things happen in spurts. It is not just--I
think we will need to do a very good survey over a
period of time to have a good idea. Maybe sone
centers have done that, and the numbers are there
to see, so essentially it is just to sit down and
go to review and plot that.

CHAI RVAN NELSON: Dr. Snyder?

DR. SNYDER: In response to the question

about what npst oncol ogy prograns are doing, ny
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understanding is, nopst oncol ogy programs who are
aut ol ogous stemcell transplants will accept
| eukoreduced and do not necessarily require CW
seronegative. There are sonme centers around the
country that will |eukoreduce bl ood products as
equi valent to CW-safe for allotransplant prograns,
as well. There are sone, however, who do want CW
seronegative as well as | eukoreduced.

Maj or centers that we checked in before we
switched were willing to take | eukoreduced if it
was done under cGW. Those are usually centers
where the oncol ogi sts have a nuch better
relationship with the bl ood bank director, to have
a sense of confort. | guess if you don't know your
jewels, know your jeweler, is the adage. Those
centers that the oncol ogi sts were nuch nore
rigorous in running the programthensel ves demanded
sonmeti nmes CW seronegative in addition to
| eukor educed.

So it's kind of mxed, but the
presentation | showed you fromthe ASBMI Journa
stated that either would be acceptable for their
purposes. That was the one where they gave you the
1times 10 to the 6th. It really should have been

5 tinmes 10 to the 6th.
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DR. MACIK: Blaine, if | may answer that,
too, as a hematol ogist, | asked at my own
institution, and what | found is the bone
marrow stem cell transplanters followed a totally
di fferent protocol than solid tunor transplanters
One woul d use | eukoreduced; the other one wouldn't.
One wanted CW negative; the other one didn't. And
so within one institution the bl ood bank was faced
with two different demands fromthe clinician. And
that's at ny institution, so |I'mnot sure what
happens, but | would assunme that across the country
what you're going to find is just a great variation
in what is required

CHAI RMAN NELSON: Qur next speaker at the
open public hearing is Kay Gregory fromthe
Anmeri can Associ ation of Bl ood Banks.

MS. GREGORY: |'mgoing to conme up here
because | know | can get the nicrophone adjusted.
The one back there probably won't go | ow enough for
nme to be able to speak into it.

You heard this norning about the American
Associ ati on of Bl ood Banks, so |I'mgoing to skip
that part for now And at this tinme the AABB is
not proposing specific quality assurance neasures.

I nstead, we want to highlight some paraneters that
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the AABB believes nust be considered by the FDA
before arriving at reconmendati ons for
| eukor educti on.

First, termnol ogy nust be clearly
defined. 1In discussions between experts in
statistical evaluation on the AABB St andards
Conmittee and the FDA, it is clear that the bl ood
banki ng community did not understand certain
term nology in the draft FDA guidance. The FDA
gui dance di scussed the use of tol erance bounds, but
the bl ood banking community generally interpreted
this as a confidence interval. There is a great
deal of difference between these two paraneters,

i ncl udi ng the nunber of |eukocyte reduced units
that would require direct quality control testing.

Secondly, requirenments should be set based
on clinical relevance of requirenents, not on
process capability alone. FDA nmust evaluate the
avail able clinical data for the intended users of
the product. Three |eading benefits for the use of
pre-storage | eukocyte reduced bl ood products are
the reduction of risk of febrile non-henolytic
transfusi on reactions; alloimunization to
pl atel ets; and transfusion-transmtted CWw.

There are nunerous studies of these
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i ndi cations that may be interpreted to achieve
these benefits at a cut-off of 5 tinmes 10 to the
6th. There is little clinical evidence that the
proposed reduction of the specification lint or
standard for white cell residual content in blood
products to 1 tines 10 to the 6th white cells would
have neasurabl e benefits with regard to these end
poi nts.

Third, technol ogical capabilities for
nmeasur emrent net hods rmust be considered. For
exanpl e, manual counting methods are wi dely used
for determ ning the nunber of residual white cells
in a | eukocyte-reduced product. Although automated
nmet hods are widely available, direct quality
control of large nunmbers of units may not be
practical. Even when automated counti ng nethods
are available, the additional steps involved in
collecting the sanple for counting and the
necessary record-keeping will introduce additiona
conplexities. Measurenent of red cell recovery is
even nore difficult.

Fourth, the technical ability to achieve
the proposed end points nmust be considered. 1In the
recently published VAT study, Figure 22 and Table 2

denmonstrate that 1 to 22 percent of filters
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currently used for pre-storage |eukoreduction would
not have net the proposed standard. |In |ight of
the markedly increased nunber of quality contro
nmeasures that would be required upon encountering
each failure to achieve the 1 tines 10 to the 6th
cut-off, these data predict the resultant quality
control requirenent increase could be truly
massi ve.

Fifth, requirements should not be set
based on requirenents for tests that are not tests
for CW, and the true sensitivity and specificity
of these assays is not known. The use of various
tests across the U.S. is also not known, and is not
easily determined. The rate of transfusion-transnmtted CW
is reported to be 1 to 4 percent in
anti body-screened units. Thus, requiring CwW
testing for all |eukoreduced units would not
elimnate CW transm ssion. You should al so be
aware that the use of | eukoreduced units to prevent
CW transnission is already a standard of practice
in a nunber of facilities.

The AABB encourages the FDA to continue to
eval uate the use of statistical quality control in
bl ood and bl ood conponents, and will assist the FDA

in any way possible. However, we anticipate that
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the FDA will consider the inpact on both the bl ood
collection facility and the transfusion service,
and will set requirenents that will not be
unnecessarily burdensone, will be technologically
feasible, and will contribute to the effectiveness
and safety of bl ood conponents.

We nust not | ose sight of the ultimte
goal: to provide the patient with the needed
transfusi on conponent that is safe and effective.
Thank you.

CHAI RMAN NELSON: Thank you. Any
coment s?

The final person that's listed to testify
at the open public hearing is Dr. Linda Chanbers
fromthe American Red Cross.

DR. CHAMBERS: Thank you. Good evening.
| am Li nda Chanbers. | amone of the senior
nmedi cal officers at the American Red Cross. Thanks
for the opportunity to speak to the committee
regardi ng FDA' s draft gui dance on | eukoreducti on.
| have brought a fairly extensive testinony to read
into the mnutes, but | will forego the entire
thing if that's okay with the conmttee, because
all of the content and points have been nade by

ot her speakers.
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some data with you in the vein of the foll ow ng
comment regarding the draft, and that is that Red
Cross agrees that the guidance focus on donors with
sickle trait as a cause of |eukoreduction failure
was too strong, since there are many ot her causes
of failure to filter and failure to |eukoreduce.
We believe that FDA woul d be providing the best
guidance if it allowed blood centers to focus on
| eukoreduction failures, and required specific
systematic evaluations relevant to that portion of
the filtration | eukoreduction process with
eval uation for all possible causes.

I have brought data reflecting our
experience with | eukoreduction filtration that
illustrates key differences between what |'m going
to call process failures involving failure to
filter and process failures involving failure to
| eukoreduce. This distinction is inmportant, in
fact it's key in terns of the required quality
control and the corrective actions necessary to
protect transfusion recipient safety.

Could I have the first overhead, please?
Just by way of coding, so you can read the tables,

we have three different nmethods of filtration that
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we're using. The first is several manufacturers
worth of sterile dock filters that are added to the
collection set after collection. W use a set
where the filter is in-line and cones with the
collection kit for the red cell bag, and another
collection kit that is designed with an in-line
filter that filters the whole blood before the
conmponents are prepared

Now, before we | ook at the nunbers, the
termnology | will use is the following. | wll
refer to the entire process of taking a unit of
bl ood and intending to attach a filter and produce
a | eukoreduced unit as "manufacturing,” and there's
two portions of that manufacturing where probl ens
can occur. The first is failure to filter, which
will use to nean that the blood didn't go through
the filter and end up in the second bag. The
second being failure to | eukoreduce, or failure of
the intended use of the |eukoreduction filter

You' ve already seen the data in the first
colum. The first 3.62 nmillion data was shared
with you at the June neeting. What |I'mbringing is
a recent 439,000 for comparison, so that you can
see where we have at | east made headway on what

appear to be at |east stable observations with this
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regard.

In the portion of failure to filter, where
the bl ood doesn't go through the filter, and the
entire contraption is discarded and does not result
in a product that's issued for transfusion, the
primary probl em appears to still be clots.

However, the next biggest category is unknown. We
don't in all cases have, as defined, a protocol for
i nvestigation of these failure to filter episodes
that m ght disclose |ess frequent or |ess well-appreciated
causes for failure to filter, but you

can see in our experience finding the unit to be
sickle positive is a small rate, small contributor
to the failure to filter problemin the

manuf acturing process. | nmay point out these
nunbers as well are not percentages. These are per
10, 000 procedures.

The | eukoreduction failure rates at 1
percent sampling are as represented, and it appears
that between the first 3.62 nmillion that we did and
a recent 439,000 data set, that our |eukoreduction
i ntended use failure rate may be going up. |It's
approximately evenly distributed at this tine
bet ween poor red cell recovery and adequate red

cell recovery and excessive white cell residual
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Next slide, please. Wen you roll al
these together, of total manufacturing failures, by
far the majority of themare failure to filter and
not failure to | eukoreduce. This is an inportant
observation, because the failure to filter units
are not transfused, so they do not conprom se the
safety or efficacy of |eukoreduced bl ood products
received by patients. | would al so point out that
since | gave you the rates of |eukoreduction
apparent | eukoreduction failures at 1 percent
sanpling, but |I normalized that to 10,000, we are
seei ng approxi mately 1 percent | eukoreduction
failure, we would see approximately 1 percent if we
were doing 100 percent QC on all of our units.

Next slide. The total manufacturing
failure rates are not evenly distributed by
manuf acturer or by filter within a given
manufacturer's repertoire. W had in the initial
3.6 mllion and in the npbst recent experience, an
over-representati on of one manufacturer and two
different filters in the total manufacturing filter
failure rate.

Next slide, please. Simlarly, the
| eukor eduction/intended use failures are not evenly

distributed. One particular filter, manufacturer
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one, which is sterile dock for AS1 filters,
represented 24 out of 29 red cell recovery C
failures but only 43 percent of al

| eukor educti ons, and manufacturer one's red cel
filter, which is an in-line for the red cel
conponent only, was 19 percent of manufacturing but
14 out of 19 of white cell residual QC failures in
that same 439,000 data set.

Next slide. So, in summary, if you | ook
at the entire chain of manufacturing failure, there
are multiple causes to not be able to get out the
end what you intend to when you take a unit of
bl ood out of the refrigerator or out of the
transport pack and intend to do a filtration
| eukoreduction. Clots in the unit are, in our
experience, still accounting for about a quarter of
the total failures of manufacturing. Sickle trait
units are an unconmon cause and a mnor player in
this problem

Most manufacturing failures are sinply
failure to filter, and they are not | eukoreduction
failures, a ratio of 65 to 1. The total failure to
filter rates vary substantially by nmanufacturer
two- to eight-fold, and the | eukoreduction

failures, while they are rare, are also not evenly
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di stributed, in our experience, anpong filter types.

Having said this, you see the problens in
trying to conpare experience between bl ood centers
that are using not only different techniques in
terms of flow rates, tenperature, hold tinme before
filtration, but a different mix of manufacturers
and filter types. |It's very difficult to conpare
bet ween prograns.

This is what | think is perhaps the
contribution that Red Cross could make at this
point to the formation of good gui dance, and that
is that failure to filter is, certainly it's an
operational problem but it's not a |eukoreduced
transfusion safety or efficacy probl em because
those units are all discarded. So it would be npst
hel pful to us if the guidance was focused on that
| eukoreduction failure subset, with sone
clarification and standardi zation of the
expectations for investigating not the tota
manufacturing failures but the failure to
| eukor educe portion, the 1 out of the 66 that
really do produce a product that is going to
ot herwi se be | abel ed, distributed, and transfused.

For exanple, as far as we know, if we

could do sonething, or at |east based on our



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

experience--which I did show you we've got a 30
percent decrease in our rate of having clotted
units--in our experience, if we got rid of all the
clots, we would have a substantial reduction in our
manuf acturing failure but it would not affect the
i kelihood of an inadequately |eukoreduced red cel
bei ng i nappropriately rel eased

And that's the data. Are there any
guestions?

CHAI RMAN NELSON: Thank you. Yes?

DR. LINDEN: | believe when Dr. Hal ey
spoke in June, she indicated that the sickle
positive rate that you have of 1.1 was only donors
who were known for some reason to be sickle
positive, and that in fact the unknowns of 30.9
were not tested, so that a significant proportion
of those could in fact be sickle trait and you
don't know. | nean, | don't think you can say that
it'"s less than 1 percent if you didn't test all of
themto determ ne that.

DR. CHAMBERS: Right. Even if all of
those were sickle trait units, though, and you put
those in the category with sickle trait, you're
still talking 30 in 10,000 failure to filter

epi sodes, as opposed to failure to | eukoreduce
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epi sodes, which makes it a minor player, puts it in
the sane category as clots, basically. It still is
not the primary cause of failure to filter. It
becomes a small player.

You're right, Jeanne, that right now the
protocols within Red Cross of what to do when the
bl ood won't go through the filter are not
standardi zed. For exanple, one of the categories
showed you was cold agglutinins. |In sone regions
that may actually be sanpling the unit and testing
for an NTlI that's reactive at roomtenperature. In
anot her region it my be a visual inspection, at
whi ch point | would chall enge anybody to tell ne
the visual distinction between a clot, a bona fide
fiber and platelet clot, and a cold aggl utinin.
think it's subtle and it's quite subjective.

But nmy bottomline observation at this
poi nt would be that all of those are interesting
but they're not the manufacturing problemthat
results in the blood product that's going to be
unsui tabl e for transfusion or unsafe for sonebody
to receive. In nmy mind those all add up to a
probl em akin to a bad conveyor belt. |1've been
using this exanple with nmy coll eagues, that if we

had a conveyor belt that every 1 in 100 units, it
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spit it off the end and broke it on the floor,
that's a problem That's an operations problem and
it's nessing up the manufacturing, but it's not
producing a unit that's going to be | abel ed
| eukor educed, that in fact contains nore than 5
tinmes 10 to the 6th white cells. And that really
ought to be our focus and our concern

DR. SIMON: | just wanted to clarify,
may have m ssed on the statistics, | thought you
said that if you did quality control on all of your
units, you would have a 1 percent failure, but |
saw the 1 in 10,000 nunber.

DR. CHAMBERS: Yes. \What | showed you was
1in 10,000 at 1 percent sanpling, so if |'m seeing
1in 10,000 at 1 percent sanpling, then at 100
percent sanpling | would be seeing 100 in 10, 000,
which is 1 percent. [|'mjust nmeking a quick
correction for the fact that we only have 1 percent
sanpl i ng, and approximating the actual failure rate
as 100 times the observed rate.

DR. SI MON:  Why woul dn't you expect the
proportion to change? Am /| m ssing sonething?

DR. CHAMBERS: |I'monly doing 1 percent
sanmpling. At 1 percent sanpling, every 10, 000

times | run this manufacturing stuff, I get a QC
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failure. So presumably if | were QCing everything
that canme off this manufacturing line, | would see
it at a hundred fold, the rate. So instead of 1 in
10, 000, | would see 100 in 10,000, which is 1
percent.

CHAI RMAN NELSON: Yes, |'m confused by
that. | think a sanple is a sanple is a sanmple is
a sanple. Isn't that right?

DR. CHAMBERS: No. The data that | have
shown you is the frequency with which, when we take
a unit of blood and pop a filter init and try to
get a | eukoreduced product out the other end that
we can put into inventory, we have sonme probl em and
don't end up at the end point where we want. W
can have a failure to filter for a whole variety of
reasons, or it can filter just fine and it's a unit

we happen to select for QC and it fails QC

CHAI RMAN NELSON: It's still a proportion
isn't it?

DR. CHAMBERS: That's ny point. |'ve
sanpled only at the 1 percent rate. |[|'ve done a

correction, and the correction of course is not
perfect. Do you have another way to talk it
through that mght be clearer?

DR. EPSTEIN. If | can get there. If |



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

345
under stand what you're saying, and correct ne if
"' mwong, because | didn't do this, what's being
said is that for approximtely every 10,000 units
that go through, only 1 percent were tested, so
that nmeans only 100 were tested. O those 100, 1
failed. So what's being said is that the
t hroughput was 1 detection out of every 10, 000
processed, but that was 1 detection out of every
100 sampl es that were--

DR. CHAMBERS: That's correct.

DR. EPSTEIN: Right.

DR. CHAMBERS: So the reason that that's
i nportant is, when you | ook at a protocol --

DR. HOLLINGER: Wiy put it that way?

DR. CHAMBERS: Wiy put it that way?

DR. HOLLINGER: It shouldn't be that way.
It's m sl eading.

CHAI RMAN NELSON: The 1 in 10,000 is
m sl eading, yes. 1 in 100, yes.

DR. CHAMBERS: | was trying to answer two
questions sinmultaneously, really, with the data,
because there's two questions you could ask. One
is, when you start with a certain nunber of red
cells that you intend to | eukoreduce, how many are

you going to get into the refrigerator when you're
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all done? And that's a conbination of a host of
things, including those that you sanple for QC
You don't QC the entire group that are coning
through the filter

So the loss in the manufacturing chain
reflects your QC sanpling rate, but then having
observed what that rate is, you can then estimte
what your actual, if you were doing 100 percent QC
what your actual failure rate would be. And our
estimate fromthe npost recent experience is that it
woul d be about 1.1 percent.

The reason that's inportant is, when you
| ook at a testing protocol that includes running 60
sequential to check a process, a validated process
that has had one QC failure, then Dr. Celso's
busi ness card and the cal cul ation on the back
about 50 percent of the time you' re going to have
another failure in that set of 60 and roll to a
second set of 60. So it's not 60 units on average
that you'll be doing for each QC failure, it's
going to be closer to 90 or 100, and that's the
nunber that needs to be used to estimate the
i ncreased workload if you go to the 60 revalidation
nunber .

DR. STRONCEK: M understanding, a
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reasonabl e size Red Cross center would collect
about 5,000 units a week, so then you'd be sanpling
50 units a week, and if there's a 1 percent filter
failure once every couple weeks, you're going to
have to redo the 60. |Is that right?

DR. CHAMBERS: It woul d be even worse than
t hat .

DR. STRONCEK: So you woul d be doi ng 50
one week, 50 the next week, and then see a failure,
then do 60, and--

DR. CHAMBERS: |It's actually many-fold
nmul tiplied because we use multiple filter types and
nmet hods at each center. W nay have a center using
one filter that can be used on a roomtenperature
product or a refrigerated product. They may be
doi ng both things, so that's two separate
processes, each of which are sanmpled at 1 percent
and subject to approximtely a 1 percent failure.
Alittle bit higher with sonme filters, a little bit
ower with others. And then we have a whol e
different filter set being used in another part of
the plant, so we actually--it's many-fold at each
| ocation that these QC protocols will be run
t hr ough.

And we've tried to nodel out. It | ooks
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like we could easily get in a continuous QC | oop
as well, at the 60. But | know that point has been
made and you' ve tal ked about it already today.

DR. HOLLINGER: |s there a reason that you
use different manufacturers in different sites and
so on, where you have those?

DR. CHAMBERS: Yes, and | think they're
valid. The first is that you can't always contro
when bl ood cones back to the bl ood center, so it's
i mportant to have, be using a technol ogy that can
accommodat e sonething that's been refrigerated as
wel |l as sonething that's at roomtenperature.
Because if you've got to transport blood, for
exanpl e, overnight froma blood drive into the
center, you're not going to keep it at room
tenperature for that length of tine. [It's going to
be refrigerated. So that's the first requirenent,
to be doing both cold and room tenperature
| eukor educti on.

And then, secondly, we are conmitted at a
95 percent plus rate to be | eukoreducing blood. W
can't be committed to one manufacturer who could
have a fire, a production problemor a QC problem
and have non-availability of filters for any length

of tinme, and so it's actually--it's protective. It
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obvi ously conplicates everything, quality control
trai ning, procedure nmi ntenance. Not every region
uses all the filters, but sonewhere in the Red
Cross, everything of what | represented to you is
being used in fairly hefty vol unes.

CHAI RMAN NELSON: Okay. |Is there anybody
el se who wanted to nake a conmment at the open
public hearing? Yes?

MR. SIVAN. Hello. M nane is Yasir
Sivan. | represent a French manufacturer called
Maco Pharma. We are not in the States, but |
thought | would Iend a bit of a French, European
perspective to sone of the things that have been
goi ng on here

First of all, | had a comment to Al an
W lians concerning the comment of current
technol ogy, whether it exists to have under 1 tines
10 to the 6th on a regular basis. |In nost of
Eur ope today that are doing 100 percent
| eukodepl etion, and we have quite a few years of
experience of that already, we are doing under 1
times 10 to the 6th.

In France we're doing 95 percent
confidence. Ninety-seven percent of the units have

to have 95 percent confidence of being under 1
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times 10 to the 6th. And there are manufacturers
that aren't standing up to that, there are
manuf acturers that are. It isn't the changing, but
the technol ogy exists and it is being done all the
time. And | believe that even if you talk
internally into your |abs, you find that nost of
the readings are in those ranges in the products
that are being used in the States.

Second of all, we found it from France,
usi ng the European Union standards, difficult to
understand the rates of recovery at 85 percent. It
seens to be very, very influenced fromthe pre-vol une
conpared to the post-volume. It doesn't
seemto represent the final product as a clinica
val ue given to the patient, whereas the standard
used in the European Union is a gram of henpgl obi n,
and the final product seenmed to represent nore
conpletely the quality of the final product given
to the patient.

About ny first coment, | have no idea or
coment concerni ng whet her--1 have but | won't
state coments concerning the beneficial nunber of
5 tines 10 to the 6th or 1 tinmes 10 to the 6th.
It's just that | had the conment concerning the

technol ogy.
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Concerning the mxing, we have quite a few
years of experience of countries noving over to 100
percent | eukodepletion, and we have found that it
is not only an issue over the filter, it is a very,
very large issue of the process as a whole, and
wi t hout having proper mixing, which is the
begi nni ng--stripping, mxing, the whole process--
| eukoreduction as a universal process will have
problems. And it is our experience that you should
| ook at the process as a whol e process and not only
at the filtration. It is a process.

And | astly concerning the |learning curve
that | don't renmenber, the question arose tw ce, we
have experienced the fact that over the years the
quantity of nonconformties has gone down with the
| evel of experience of people in the field of how
to collect properly, the processing, and of course
the filtration and the quality of the different
filter manufacturers.

That's all. Thank you

CHAI RMAN NELSON: Thank you. Alan, you
had a- -

DR. WLLIAMS: Just a couple of brief
comments to the | ast speaker. M understanding is,

nost of Europe renoves the buffy coat prior to
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usi ng | eukoreduction filters. 1Isn't that correct?

MR. SIVAN. Yes, but before nmobving to
buffy coat, there were studi es done, and we have
not found that the quantity of cells, of white
cells in the filter, when you're tal king about the
one unit of red cells, greatly influences in terns
of the standards--1'm not talking about whether
it's 0.24 tinmes 10 to the 5 or 0.5 tines 10 to the
5, you will see differences--but whether concerning
the standards doesn't influence a great deal the--

DR. WLLIAMS: And you nentioned the
technology. Clearly for the | eukoreduction filters
in nmost cases the ability to produce counts under 1
millionis clearly there. What | was referring to
primarily was the counting technol ogy, an ability
to count accurately to that level, which at | east
in this country is not currently available in an
automated fashion. | believe it's also the case in
Europe. In speaking with our colleagues in the
Net her | ands, we understand that nost of the
residual white cell counting is done manually, as
wel | .

MR. SIVAN: Yes, that's true. And just
one nore issue. | will forward to whoever, if you

want, with all the questions of how the quality
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control is done. |If you want, | can forward you
what is done in front. You can tell nme if you want
that. It may help you.

CHAI RMAN NELSON: Okay. Thank you.

Al an, should we consider the questions
now? Are there any coments?

DR. WLLIAMS: The questions are fairly
simple. I'mnot sure if we need to put them up.
That's up to you, and whether or not you want to
revisit the options which address the questions is
also up to you

The first question for the comrittee is:
"Does the comrittee reconmend option one, that is,
that FDA should recommend to industry that al
products | abel ed "I eukocytes reduced' neet the
defined standard as denonstrated by eval uating al
such products for residual white cell content?”

CHAI RMAN NELSON: Di scussion on this?
Toby, yes?

DR. SIMON: | think this would be overly
onerous. Based on what we've heard, it would
basically mean counting every unit, and | think it
woul d be a strong deterrent to increased
| eukoreduction and a significant increase in cost

of the product. And while it's true that every
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unit would be pulled that didn't represent it, |
think as we have seen, all of the studies show ng
benefit are based on a relative |eukoreduction and
some breakt hrough products being given either

i nadvertently or intentionally in sone cases to
some of the patients, so | don't think it's
necessary to reach the safety that one desires
based on the current data. So | would recomend
agai nst option number one, or question nunber one,
voting no.

CHAI RVAN NELSON: Yes, | agree. | don't
think this is like screening a donor for HV, for
i nstance, that if one slips through you ve got a
problem It's a continuum and this is a process.
But does anybody el se have any--if not, can we vote
on this? You're in charge of this part.

DR. SMALLWOOD: Okay, |'mpolling the
conmittee on question nunber one. Do you want to
just read it again for the record, please?

DR. WLLIAMS: Question nunber one is:
"Does the committee recomrend option one, which is
100 percent product qualification?"

DR. SMALLWOOD: Dr. Maci k?

DR MACI K:  No.

DR. SMALLWOOD: Dr. Fitzpatrick?
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FI TZPATRI CK:  No.

SMALLWOOD:  Dr. Stroncek?
STRONCEK:  No.

SMALLWOOD:  Dr. Mtchell?
M TCHELL: No.

SMALLWOOD:  Dr. Stuver?
STUVER:  No.

SMALLWOOD:  Dr. Linden?
LI NDEN:  No.

SMALLWOOD:  Dr. M Gee?
McCGEE:  No.

SMALLWOOD: M. Rice?
RICE: No.

SMALLWOOD:  Dr. Koff?
KOFF:  No.

SMALLWOOD: Dr. Hollinger?
HOLLI NGER:  No.

SMALLWOOD:  Dr. Harvath?
HARVATH:  No.

SMALLWOOD:  Dr. Nel son?

CHAI RVAN NELSON:  No.

DR. SMALLWOOD: Okay, the consumer

i ndustry rep?

V5.

KNOWLES:

No.

DR. SI MON:  No.

and
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DR. SMALLWOOD: Okay, the results of
voting on question nunber one, unani nmous no vote.
And the consuner and industry representative with
the no vote.

DR. WLLIAMS: Question nunber two is:

"If no to question one, does the comittee concur
with the nodified statistical quality contro
strategy as outlined?"

CHAI RVMAN NELSON: Di scussi ons? Yes?

DR. McGEE: | just want to nake a comment
on this 60 in arow | hate to showthat I'ma
statistician, but essentially |I think what the 1
percent really neans is nore like Dr. Bianco said,
which is a coin toss. It just happens to be a very
bi ased coin with 1 percent. So that what the
probability is, is each unit, not the 100 units.

So, if that interpretation is correct, then there
is much less than a 5 percent probability of
finding a bad unit in any particular 60. So that's
it.

DR. SIMON:. M problemw th this, and
perhaps Dr. McGee could help, is I'malso finding
this somewhat onerous. And the coments fromthe
Red Cross and America's Blood Centers and the AABB

if | aminterpreting themcorrectly, would suggest
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that this is going to be onerous also. But do you
have--1 don't really have an alternative to offer
VWhat woul d be an alternative to allow one to assure
that the process is valid?

DR. McGEE: Quite frankly, | don't think
there is one. | think it's a pretty good process.
| think there is the msinterpretation | was
tal ki ng about, that 1 percent nmeans every 100
you're going to find that there's one in there, and
that's not what it neans. | neans the toss of a
coin, with 5 percent getting a head, and if you
toss such a coin 60 tinmes, there is less than a 5
percent chance of seeing a head. So | don't think
it's as onerous as is being pointed out, you know,
in the discussions. |'mnot sure that helps.

DR. HOLLINGER: Dr. MCee, could you also
conment a little about the use of sone sort of
control charts and so on in this process?

DR. McGEE: Yes. As Dr. WIlians said,
the article is actually pretty good. The problem
had with this approach with this particul ar
segnent--and this is pretty standard if you run a
lipid lab, you would find these charts on the wal
of any reasonable lipid lab--is the assunption of

the log-normal distribution just doesn't hold.
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mean, both this article--well, our normal is, you
woul d | ook at Figure 3, but you could see that
there is this problemthat sonebody pointed out
with the zeros. [It's got too short a tail on one
end, too long on the other, and wi thout the
assunptions, the probabilities just don't work out
right. Whereas with the coin toss exanple, the
probabilities are absolutely correct, as was
pointed out. And the other article dealt with a
negative binomal, and it also adnmitted in the
article that the data aren't negative binom als.
I"'mnot quite sure--while | think any reasonabl e
l ab woul d have these kind of control charts up, I'm
not sure that they should be used for a regulatory
process.

DR. SIMON: So you think it is a good
met hod? You woul d support a "yes" vote on this,
based on what you heard

DR. McGEE: Yes, | woul d.

DR. FI TZPATRI CK: Toby, | mean, | think
this is a vast inprovenent over the origina
recommendation. | would agree with the coments
from AABB and Red Cross and others that FDA needs
to define better froma manufacturer's standpoint,

and with the manufacturers, the paraneters used to
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filter a unit. | think |eaving that to the
val idation of the individual center is onerous;
that the process for approving a filtering device
shoul d include, in the directions fromthat device,
very specific directions on howto use it, and that
if you foll ow those directions, you should expect
the out cone.

I"'ma little concerned about the
difference in failure rates between what the
manuf acturer says and what we're seeing in
practice, but that's a |earning curve, and possibly
there nay be other things with that. But now t hat
we have the opportunity to exclude those non-filtering
products and focus on the white cel
reduction failures, and that you have stated that
you're going to reissue this as draft gui dance
again, that gives us the opportunity to reply. It
gi ves us the opportunity to work with you to define
better what a filter failure is, to focus on those
white cell reduction failure pieces, and as ABC
asked, nunber nine gives the alternative for anyone
to recormend a different approach to you for their
process.

So | think it's an inprovenent, and it

allows us and allows the industry to come up with a
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good process to neet what you' ve asked for. So |
think we're in better shape than we were when it
was first proposed

CHAI RMAN NELSON:  Your definition of a
failure here, to clarify the question, is a failure
of | eukocyte reduction, but does it all include red
cell recovery in the question, or no? That's
separ ate?

DR. WLLIAMS: The red cell recovery
standard was really not proposed for nodification,
so | think it's inherent. It would be included,
yes.

CHAI RMAN NELSON: Only the | eukoreduction
you're tal king about. Yes?

DR. M TCHELL: | also agree this seens to
be much i nproved over the last time we discussed
it, and we got nore information about the clinica
effects of the 5 million versus 1 mllion, and the
reduction to 5 million would in fact inprove the
clinical outconme, and so | think that |I'm very nuch
supportive of adopting that standard.

My questions still, again, are about the
burdensoneness, and how clear it is about the
statistics and the nunmber of failures that would be

allowed if this is adopted and whet her that would
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be burdensome, and whether there is an option to,
i nstead of counting the 60 units, count the 93 or
94 units. Anyway, so that's sort of ny hesitation
but | think that this is an inprovenent.

DR. McGEE: There are two ways, you know,
that you could bring down the nunber. It's based
on 95/95. You want 95 percent confidence and 95
percent of the units neet it. So you could drop
ei ther one of those nunbers, and it will reduce the
nunber that are required. |If you wanted 80/80--and
I didn't work any of this out ahead of tinme, but
you could do that. M assunption, you know, based
on what | think, was that 95/95, you would be
reasonabl e peopl e

CHAI RMAN NELSON: Ckay, are we ready to
vote? Okay, Linda

DR. WLLIAMS: Question two is: "If noto
guestion one, does the committee concur with the
nodi fied statistical quality control strategy as
outlined?"

DR. SMALLWOOD: The committee is being
poll ed on question nunber two. Dr. Macik?

DR. MACI K:  Yes.

DR. SMALLWOOD: Dr. Fitzpatrick?

DR. FI TZPATRI CK:  Yes.
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DR.

DR.

SMAL LWOOD: Dr. Stroncek?

STRONCEK:  Yes, but.

[ Laughter.]

DR.

DR.

DR.

DR.

DR.

DR.

SMALLWOOD:  Dr. Mtchell?
M TCHELL: | abstain.
SMALLWOOD:  Dr. Stuver?
STUVER:  Yes.

SMALLWOOD:  Dr. Linden?

LI NDEN:  No, but.

[ Laughter.]

DR.

DR.

DR.

MR.

DR.

DR.

DR.

DR.

DR.

DR

DR.

SMALLWOOD: Dr. M Cee?
McGEE:  Yes.

SMALLWOOD: M. Rice?
RI CE: Yes.

SMALLWOOD: Dr. Koff?

KOFF:  No.

SMALLWOOD:  Dr. Hol linger?

HOLLI NGER: Yes.

SMALLWOOD:  Dr. Harvath?

HARVATH: Yes.

SMALLWOOD:  Dr. Nel son?

CHAI RVAN NELSON:  Yes.

DR. SMALLWOOD: Consuner and industry

representatives?

V5.

KNOWLES: Yes, but.
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DR. SI MON:  Yes.

DR. HOLLI NGER: Before you read those in,
though, could we have a--1 would like to know what
the "buts" are about in this. | nean just for
comments. Dave, if you wouldn't m nd, maybe
Jeanne.

DR. STRONCEK: Well, | think it's just the
same concerns that Dr. Fitzpatrick expressed. |
think this is nuch inproved. | do worry that the
automated nethods aren't great to do this. |
suspect, though, as we do nore, as the industry has
to do nore counts, those nmethods will cone around.

I think the big centers, | don't think
this is going to be that nuch of a problem because
if you do 50 counts, what's 50 nore? Snal
centers, it's alittle nore onerous because you're
only doing 1 percent, so it could be nore.

But | think | do have the concern that
it's detrimental to the patients to have products
going out that don't nmeet count. So | think this
i s--the science behind the nunbers | ooks great, so
| don't know that there is any way around this.

DR. LINDEN. M "but" was because | think
generally, you know, it seens statistically valid.

It is inproved fromthe previous. But | am
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concerned that the zero to 60 is going to be
particul arly onerous, especially for snaller sites.
You know, as David had said, the large sites could
do that. The small ones are not going to be able
to do that, so | think that that could be
problematic, and | would prefer to just see a
l[ittle bit nore consideration, evaluation of
possi bl e opti ons.

MS. KNOALES: My pieces was that, while
agree it's definitely an inprovenent, | think that
alittle bit nore thought needs to go into the
proposal. And as sone of us who have sat here for
a while know, there have been other proposals by
FDA staff where we have continued to ask for that
particul ar individual to come back with a revised
al gorithm or whatever, and | think in the end it

just makes it a better piece of information

gui dance.

DR. FITZPATRICK: | actually had a "but",
Blaine. |If this had been proposed as fina
gui dance, | think I would have considered it

differently, but since it's being proposed to be
re-sent out as another draft.

DR. SMALLWOOD: The results of voting:

There were nine "yes" votes, two "no" votes, one
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abstention. The industry and the consuner
representative both agreed with the "yes" vote.

CHAI RVAN NELSON: That nmakes the third
gquestion noot, | guess, right? Yes. Al right, so
we'll see you tonorrow.

[ Wher eupon, at 6:25 p.m, the neeting
adj ourned, to reconvene at 8:00 a.m on Friday,

Decenber 14, 2001.]



