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PROCEEDI NGS

DR. NAKHASI: Let's get started. Happy H ection
Day to you all. W need to get out today quickly because
we have El ection Day today so we all need to vote,
especially in Montgonery County. As you know, it is a very
cl ose race so we need to nmake sure every vote counts.

Anyway, we will try to be on tine as we did
yesterday. | would like to wel cone you all today again.
We have a full agenda today which includes starting with
the viral inactivation process, pathogen inactivation of
target West Nile Virus, then proposed studies on preval ence
in donors.

W then will tal k about the regulatory issues
which a I ot of you may have questions about and
i npl enentation i ssues on blood and tissue, and then,
finally, a panel discussion. That will be a free-for-al
because we need to nmake a definite outconme of this neeting.

Before | pass on ny podiumto ny esteened
col | eague, Dr. Mahnmood Farshid, there is a change in the
setting here. Joe Wlczek tells ne that, around 10: 00,

when the first break is there, we have to vacate this room
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because there is going to be a marriage cerenony goi ng on
here. W are all welcone to stay here if you want to, on a
I ighter side.

But, anyway, seriously, we have to |leave this
roomat 10:30 at the first break, go upstairs one flight.
The meeting will be in Cabinet Judiciary Suites. [If there
are extra people there--1 was told that it only holds 225,
but | guess yesterday we had 300 people here--there is a
roomnext to it where we can put the spillover and there is
al so a big screen like this so we can have that, also.

See you then and | guess | will pass it on to

Mahrmood. Thank you

V. Pat hogen I nactivation Targeted at WV
Chai r: Mahnood Farshid, FDA
Lui z Barbosa, NH
DR. FARSH D. Thank you, Hira.
My nane is Mahnood Farshid. | amwth the
Di vision of Hematology in the Ofice of Blood at CBER, FDA
The first session for this norning is pathogen
i nactivation nethodol ogies as applied to Wst Nile Virus.
| and Lui z Barbosa of NIH will be noderating this session.

The session is divided into two parts. The first one
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applies to the nethodol ogi es which are applicable to the
| abi |l e bl ood conponents, and the second part will be the
est abl i shed net hodol ogi es currently used in the
fractionated pl asma-deri ved product.

We have a packed schedul e and wi t hout further
ado, it is ny pleasure to introduce our first speaker, Dr.
St eve Wagner, who is the Director of Cell Therapy and Bl ood
Cell Therapy Devel opnent at Anerican Red Cross, Holl and
Laboratory.

St eve.

Viral Inactivation Methods in Bl ood Conponents
Overview of Different Methodol ogi es

DR WAGNER. | would like to thank the organi zers
very much for inviting me to the neeting. | would al so
like to say that | heard that yesterday's neeting was very
good. More than a hal f-dozen people nentioned that they
didn't see ne yesterday. | was hard at work at the office.

| amgoing to talk today about different
chal | enges and a broad overview for inactivation or
pat hogen reduction of West Nile Virus.

[Slide.]
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There is a nunber of rationale for inactivation.
The first rationale is to deal with residual infectivity
that m ght be in the blood supply as a result of screening
tests that are already in place.

In addition, we all know that pool ed products
transmt a threat of infection if any nenber of the poo
were to be contaminated with virus. Pathogen reduction
al so constitutes an additional |ayer of safety in addition
to donor questioning and screening with respect to West
Nile Virus.

West Nile Virus is currently acknow edged, it has
been around for a nunber of years, since the '50s, it has
been described, but currently, there is no test that is
available in a licensed formfor blood centers to use, and
| understand that you heard yesterday about sone potenti al
devel opnment of tests that are currently underway.

| n addition, pathogen reduction mght be able to
deal with variant agents, HCV, HV, a nunber of the viruses
that have the capacity to nutate to other viruses at a
frequency that m ght be a bit higher than sone of the DNA
viruses, particularly appropriate when di scussing vari ant

agents, and then there m ght be new agents that cone about.
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O course, the public and the folks in Congress are very
concerned about the safety of the blood supply, and any
risk is of great concern.

[Slide.]

So, West Nile Virus, you have probably heard
this, is a flavivirus. It is an enveloped, single
stranded, positive stranded virus. Sone very early studies
in the 1950s in infected patients indicated that these
patients, when sanples of their blood were taken, could be
di l uted between 100-fol d and 100, 000-fol d and inocul ated in
t he susceptible animal in a bioassay, so titers are
consi derabl e al though they are certainly not nore than 10°

The CDC has estimated that | evels in asynptomatic
donors may be between 10° and 10% genonme equival ents. Wth
that said, however, the relationship between the genone
equi val ents and the plaque-formng units hasn't been
conpl etely characterized yet and | imagine a lot of this
work will go on in the next few nonths as we get nore
informati on about West Nile Virus.

So, the actual |og reduction right now necessary

to prevent transm ssion fromthe bl ood of asynptomatic
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donors is really not known at this time, and this is sone
very inportant information that needs to be coll ect ed.

[Slide.]

Wth respect to taxonomy, West Nile Virus is
related in many ways to other viruses that have been used
for pathogen reduction experinents. W have used Sindbis
in our |aboratory with sone experinents a nunber of years
ago. Mst of the conpanies and we now have | ooked at BVDV,
however, perhaps hepatitis Cis a nore closely rel ated
virus than even BVDV

O course, West Nile Virus itself is the best
nodel, if you will, or the best virus to test for its
i nactivation, and this is sonewhat hanpered by the fact
that it is classified as a BL3 virus at this point, and so
that is going to limt the availability of different
| aboratories for working on the virus.

[ Slide.]

The good news is that both flavivirus and
t ogavi ruses shoul d be susceptible to pathogen inactivation
agents. Just | ooking at sone classic books by Bl ock
indicates that it is susceptible by UV light, gamm

irradiation, a nunber of disinfectants including
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gl ut ar al dehyde, hydrogen peroxi de, chlorine-containing
conpounds, bleach, for exanple, and al cohol, as well as
iodine, so it is a very susceptible virus.

[Slide.]

There is a nunber of approaches to inactivation
Al nost all of these are | ed by conpany approaches. For
pl atel ets, there are psoral ens S-59, also called now
anotosal en. There is a group working wth riboflavin and
red cells. There are sone al kylating agents. One is
FRALE, which is called S 303, and then there is another
agent cal | ed | NACTI NE.

| am not going to be really going over plasna
t oday, but plasma, as you know, dealt with sol vent
detergent, and there are other approaches, phenothiazi ne

dyes, as well as a psoralen that is being investigated for

pl asna.

[ Slide.]

S59 is a planar nolecule, psoralen or a
fucocumarin. Its status is that it has conpl eted Phase |11
clinical trials in the U S and Europe. It is licensed in

Europe with a CE mark. The buffy coat method has been
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Iicensed in Canada, and the plasma work is in Phase |1
trials in the United States.

[Slide.]

Psoralen is a photochemcal. The first step is
for the drug to intercal ate between the bases of double
stranded regions of DNA and RNA. Even RNA has doubl e
stranded regions. Upon the absorption of ultraviolet A
light, psoralens nmake nono- and di-adducts with pyrimdine
bases in nucleic acid.

D adducts and nonoadducts can prevent the
subsequent nucl eic acid replication of the pathogen, and
because pat hogens contain nucleic acid, and platelets and
red cells do not need nucleic acid for their storage and
viability, this is an approach that all the conpani es take.

[Slide.]

There is a nunber of steps that are used for
pat hogen reduction for S59. They use, at |east the Phase
1l trials in the United States and Europe, have | ooked at
apheresis platel ets.

S-59 is added to the platelets and then the
m xture is transferred to a UV-perneabl e plastic container

where it is illumnated with light, and then after
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illumnation, the platelets containing S-59 are added to a
bag that contains a resin that absorbs a |lot of the free S-
59. It stays in the resin for several hours before it is
transferred to a container for storage.

[ Slide.]

| am not going to go over any West Nile Virus
data, | presunme the conpanies will do that. | amjust
going to be tal king about the published data on viruses
that are close relatives to West N le.

There has been identification of inactivation of
HCV in a chi npanzee nodel with a platel et suspension
treated with S-59, as well as inactivation of bovine vira
diarrhea virus in a platel et suspension.

[ Slide.]

The other nmethod for inactivating viruses and
particular potentially West Nile Virus in platelets is
ri boflavin, some nolecule riboflavin. It is a vitamn.
Its status right nowis in preclinical.

[ Slide.]

It works also by a nucleic acid method. It binds

to DNA by intercalation. Upon absorption of either visible
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or near WV light, the conplex induces guani ne oxidati on,
single strand breaks, and the formation of coval ent bonds.

[Slide.]

There are sonme published data for pathogen
reduction of viruses related to West Nile Virus in this
respect, bovine viral diarrhea virus of nore than 5 | ogs
with riboflavin and light. Some of these data was
presented just at the recent AABB conference in Ol ando.

For red cells, as | nentioned, there are sone
al kyl ati ng agents that are being used. One of the
conpanies is working on a nethod using S-303. S-303 has a
very simlar structure to a conpound call ed qui nacri ne
mustard. These are acridine nitrogen nustard conpounds,
and one of the mmjor differences between quinacrine nustard
and S-303 is S-303 has this ester bond in the m ddle.

Its status right nowis in Phase IIl in the
United States. The mechani sm by whi ch FRALES work is that
t he anchor, which is the acridine noiety of FRALES,

i ntercal ates between the bases of doubl e-stranded regi ons
of DNA and RNA, and the nitrogen nustard noiety or the
effector of the FRALES nakes adducts with nucleic acid

bases.
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Di adducts, for exanple, forma cross-1link between
nucl ei ¢ acid strands and again, |ike the psoral ens, that
prevents subsequent nucleic acid replication.

The ester noiety in FRALES, which | pointed out
before in the al kyl region of the conpound, is the
frangi ble Iinker region, and it hydrolyzes formng
negati vely charged acridi ne conpound that doesn't further
interact with nucleic acid, and the rate of reaction of the
ester linkage is slower than the nitrogen mustard, and that
is how that conmpound works.

The reactants produced by the FRALE that are free
in solution, and not al kyl ated, can be potentially depleted
by a renoval device.

[Slide.]

S- 303 pat hogen reduction, they published on
bovine viral diarrhea virus, and they see nore than 5.6
| ogs inactivation.

[Slide.]

The ot her compound that is being studied in red
cells, the conpany calls INACTINEs. This is a cartoon, a
picture of INACTINEs. It has got a 3-cycled ring, which is

a covalent nodifying group. It has a cationic alkyl tail
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toit. The alkyl tail is positively charged, which confers
DNA binding to nucleic acid by electrostatic interactions.

It is said to stabilize nolecule, and this
nol ecul e has a nmuch snaller size than the others, so it can
i nactivate viruses whose capsid structure proteins are
tightly interdigitated, that are somewhat resistant to
i nactivation by other agents.

The I NACTI NEs have this azito [?] noiety at the
end of the conpound. This is an exanple. | believe the
actual conpound that is being studied is PEN110, so this is
not it. This is ethylamne. So, it has a zerodino [?]
noi ety at one end, and then it has two or nore nitrogens in
t he conpound, separated by hydrocarbons.

[ Slide.]

| NACTI NE reacts with the N7 bond of guanine,
produci ng a nmonoadduct. This can serve as a stop signal to
replication. Also, repair enzynmes can recogni ze this and
cause the loss of a base or a basic site, and once this
occurs, there is a potential for strand breakage.

[Slide.]

Some work was done where people did typica

sequencing of a tenplate, of a normal tenplate, as well as
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a tenplate that has been treated with I NACTINE, and as you
can see here, at high salt concentrations, you can get sone
replication of the tenplate, but in particular notice that
in the Cresidues of the prinmer, that there is considerable
stops, and this indicates that at the G residues of the
tenpl ate, replication has stopped probably because of
adduct formation.

[Slide.]

Their process is adding the conpound to red cells
Wi th an incubation period. | believe this is at room
tenperature. Then, the conmpound is renpoved by extensive
aut omat ed washi ng.

[Slide.]

They have seen nore than 6 | ogs of bovine viral
diarrhea virus in red cell units.

[Slide.]

There are a nunber of chall enges for pathogen
reduction techniques. First of all, there is potentially a
| ot of transfers between bags. Every tine you transfer a
conponent from one bag to another, there is sonme | oss, so

there may be some unwanted reduction in cellular yields.
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Al t hough sonme agents may be specific for nucleic
acids, that is not universally true. There are going to be
sone side reactions that occur. The side reactions may be
reactions to lipids with the conpounds, reactions to
proteins with the conpound.

In both of these circunmstances, whether or not a
particul ar method has a renoval technol ogy, they are not
going to be able to renove the conpound when it has reacted
to lipids. If it has reacted with a cellular protein also,
that is not going to be able to be renoved, that is going
to be transfused to the recipient.

In addition, the photochem cals have the
potential, even though they may be adduct-formng, to
generate reactive oxygen species which can be harnful to
cellular nmenbranes, and that is of a concern, as well.

These side reactions may be responsible for the
| oss of survival or function of blood conmponents. Sone of
the | oss of survival, for exanple, have been observed in
clinical trials with sone of the agents, so these things
need speci al consideration and thought.

[Slide.]
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There are sonme other chall enges. The side
reactions could be responsi ble for unwanted | ow-frequency
adverse events. The search of things that m ght be
important to look for, for these | owfrequency adverse
events m ght be i mmnol ogi cal reactions, they m ght be
allergies, but they could go to anaphylaxis. This could be
1 in 100,000 units, we don't know, but until a nethod is
used extensively, that information won't be avail abl e.

In addition, there may be increased sensitivity
of blood cells to other pharmaceuticals. For exanple, if
there is sone singlet oxygen danage or oxidi zi ng damage,
the blood cells may be sensitive to oxidizing drugs.

If a chemcal interacts with glutathione, it also
m ght be sensitive to oxidizing drugs. So, these drug-drug
interactions nay be of inportance to patients when enough
of themare investigated and nore people are treated with
t hese agents.

In some agents, an unexpected, accidental
exposure to people who are manufacturing the drugs or
transporting the drugs or blood center staff could lead to
i ncreased genotoxic risk, and that obviously is of sone

concern.
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[Slide.]

So, in evaluating pathogen reduction nethods, it
is inmportant to pay attention to the potential for |ow
frequency adverse events, so you really need to inplenent
before you will able to see sone of these effects if they
are to occur.

Wt hout inplenentation and |ong-termstudy, it
m ght be difficult to predict the risk to bl ood bank
wor kers or recipients by accidental exposure or by residual
drug.

Wt hout inplenentation and surveillance, it may
be difficult to assess a risk of allergic or
hypersensitivity or anaphylactic reactions in susceptible
reci pients caused by al kylations to protei ns or by drug
met abol i t es.

Wt hout inplenentation and | ong-term
surveillance, it may be inpossible to determine if the risk
of a fatal outconme froman inactivation process is greater
than the current risk of fatalities frominfectious disease

transm ssi on.
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So, there has to be a good surveillance system
put in place if these nethods are introduced, so that these
sorts of things can be neasured.

[Slide.]

In conclusion, all nmethods that | have di scussed
today | believe target nucleic acid. These nethods can
reduce the infectious titer of extracellular and
intracel | ul ar envel oped viruses.

Al'l available prelimnary information suggests
that West Nile Virus should be susceptible to all the
menti oned pat hogen reduction techniques. It is not known
what | evel of West Nile Virus reduction will be necessary
to prevent transm ssion fromasynptomati c donors.

| mpl ement ati on and surveillance may be required
to assess |ow frequency risks. In the |ow-frequency risk
assessnent, it is essential for establishing that
fatalities fromthe pathogen reduction process are |ess
than current fatalities frominfectious disease
transm ssion, and non-nucleic acid side reactions, as |
call them may be inportant to understandi ng sone recipient
reactions, as well as to explain any |oss of cellular

function, recovery, or survival.
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Thank you very nuch.

[ Appl ause. ]

DR FARSH D: W wll have a question and answer
session at the conclusion of this session. Thank you very
much, Steve, for an insightful overview.

Next, we nmove to industry presentation and we
hear fromindustry representatives, which currently they
are working on this technol ogy, and we are prom sed a
adduct-driven presentation relevant to West Nile Virus.

Qur next speaker is Lily Lin from Cerus/ Baxter.

I ndustry Representatives
Cer us/ Baxt er

DR LIN | would like to thank the organizer for
inviting Baxter and Cerus here today to present the data.

[Slide.]

In ny talk, | would Iike to cover three areas,
the first on the Helinx technol ogy devel oped by a
sponsorshi p betwen Baxter and Cerus, and secondly, | would
like to discuss the inactivation of pathogens in general,
and then nove to the | ast part of inactivation of

flaviviruses, and | would present data on inactivation of
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hepatitis C virus, the bovine viral diarrhea virus, BVDV,
and inactivation of the Wst Nile Virus.

[Slide.]

The Hel i nx technol ogy is based on the foll ow ng.
As Dr. Wagner already pointed out, that pathogens,
| eukocytes require nucleic acid for replication, and in
contrast, bl ood conponents do not require nucleic acid for
t herapeutic function. So, Helinx technology relies on
smal | chem cal conpounds that target and nodify nucleic
acids to prevent replication of viruses, bacteria,
protozoa, and | eukocytes.

The conpounds | am going to tal k about today, the
first one is anotosal en, al so known as S-59, is devel oped
to treat platelet product. The sane conpound is used to
treat plasma product. A second conpound was devel oped to
treat red cell products called S-3083.

[ Slide.]

Bot h conpounds operate under the sanme mechani sm
of action. These conpounds are represented here. Each of
t hem has two reactive sites, and because of the small size,
they intercalate effectively and reversibly into the helico

regions of both DNA and RNA. Only when activated, these
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conmpounds wi |l react and form coval ent bonds wi th bases of
t he nucleic acid.

Anot osal en is activated by a | ong wavel ength
ultraviolet light UVA. S-303, on the other hand, is
inactivated by a pH shift. After activation, because of
the two reactive sites, it fornms a permanent cross-Iink
bet ween the two nucleic acid strands, and these cross-
linking products effectively prevent a replication of the
nucl ei ¢ aci d.

[Slide.]

Now, the systens devel oped for treatnent of
pl atel et concentrates contains two conponents. The first
one is a WA illumnator that delivers the required dose of
UVA, and the second component is an integrated container
set that allows the addition of the anotosal en and
treatnment of the platelet concentrate in a closed system

[ Slide.]

The system devel oped to treat plasnma al so uses
the sane UVA illum nator, the sane anotosal en conpound, but
the integral disposable set is slightly different from what
is used with the platelet concentrate.

[Slide.]
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The system under devel opnent for treatnent of red
cells will use a series of disposable containers, but al
of these systens are designed to treat single unit
products, a single unit platelet, plasma, or red cells.

[ Slide.]

To val i date pathogen inactivation using these
systens, we have used full-sized therapeutic units of
pl atel et concentrate, plasma, or red cells. Each unit was
spi ked with approxi mately 10° i nfectious unit of a pathogen
per m of product, all wth the highest titer stock
avai |l abl e.

The contam nated pl atel et and pl asna product were
treated with 150 micronol ar amatosal en and 3 joul es of UVA
light. Contam nated red cell units were treated with 200
m cronolars of S$303. In many cases, inactivation kinetics
wer e neasured.

The infectivity of each pathogen was neasured
using either culture methods or, in cases that culture
net hods were not avail able, we used ani mal nodel s.

[Slide.]

The results denonstrate that Helinx technol ogy

i nactivates high |levels of a broad spectrum of viruses,
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bacteria, |eukocytes, and protozoas. Here, | have only
sunmari zed a subset of the data.

This table has a list of all the pathogens being
tested today in blood centers including HV-1/2, hepatitis
B, hepatitis C viruses, HTLV-I/11, and a Treponema pal | i dum
t hat causes the syphilis.

The inactivation |evels were expressed as | og
reduction, and the greater than sign denonstrate
i nactivation to below the | evel of detection.

[Slide.]

Fl avi viruses, as you heard today and yesterday,

t hey are envel oped, single-stranded RNA viruses. Exanples
i ncl ude yell ow fever, Japanese and St. Louis encephalitis
vi ruses, border disease virus, hog cholera virus, the
Dengue fever virus, and Usutu virus.

Those three viruses highlighted here, the
hepatitis C and BVDV virus, and West Nile Virus are
flaviviruses, and | am here today to present you the
i nactivation data for those three viruses.

[Slide.]

The study design used for HCV inactivation in

platelets is the followng. W have spiked 4 1/2 |ogs of
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chinp infectious dose of the well characterized, the
Hut chi nson strain of HCV into three, full-sized units of
apheresis platelet concentrate, and treated wth 150

m cronol ar S-59 or anptosal en, and 3 joul es of UVA

After treatnent, the entire unit, approxinmately
300 M was infused into a seronegative chi npanzee, which
was fol l owed for six nmonths for devel opnment of hepatitis,
as well as nol ecul ar and bi ol ogi cal markers of HCV
i nfection.

As you know, infection of this Hutchinson's
strain of HCV in chinpanzees has been shown to be uniform
and consi stent.

[Slide.]

Results of one of the chinps shown in this graph
here, the arrow indicates the tinme zero for transfusing or
infusing the entire unit of treated and spi ked pl atel et
concentrate. This animl showed normal |iver histol ogy
bot h before infusion and six nonths after infusion, and
t hroughout the eval uation period, there was no anti body
devel oped agai nst HCV virus or by an RT- PCR net hodol ogy,

there was no HCV viral RNA detected.
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Thr oughout the eval uation period, the |iver
enzynme ALT and AST were normal, and they were consistently
at the background level. So, these results clearly
denonstrate inactivation of 4 1/2 logs of the HCV virus as
measured by an infectivity assay in chinps.

[Slide.]

| nactivation of BVDV uses the foll ow ng design.
Approxi mately 10° to 10° PFU per m of BVDV was spiked into
full size units of platelet plasma and red cells. The
contam nated platelet plasma units were treated with 150
m cronol ar anot osal en and 3 joul es of UVA |ight.

Contami nated red cells were treated with 200 m cronol ars of
S-303, and the viral titer in the sanple was neasured using
a plaque assay bovine term nate cells.

[Slide.]

The results are summari zed here, and as you can
see, we have achi eved consistently very high | evel s of
i nactivation. These are updated results, the nunber may
| ook slightly different fromwhat Dr. Wagner present ed.

For the platelet and plasma product, we have

achieved a greater than 6 | ogs of inactivation, and in red
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cell product, we have achieved a greater than 7.3 | ogs of
i nactivation.

[Slide.]

Now, just to evaluate how sensitive BVDV is to
Hel i nx treatnent, we have done a kinetic analysis. As you
heard, that would be 150 m cronol ar anotosal en conbi ned
with 3 joules of UVA is the process devel oped for treatnent
of platelets. Using that condition, we have achieved a
nore than 6 1/2 logs of inactivation.

We have al so taken out 30 ml aliquots after only
half a joule of elimnation, and denonstrated no
recoverable viruses in the aliquot in four out of four
experinents. These results denonstrate inactivation of nore
than 6.3 | ogs of BVDV.

So, to borrow a phrase that is coined by Dr.
Bernie Horowitz, these results denonstrate that the Helinx
technol ogy or the system has plenty of reserve capacity to
i nactivate BVDV

[ Slide.]

To |l ook at the sensitivity of this virus to
Hel inx treatnent, we have al so | ooked at the dose-response

curve. The results shown here denonstrate that we can | ower
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t he concentration of anotosalen from 150 micronolars to as
low as 3 micronolars. Wth a conbination of 1 joule over
WA light, we have inactivated nore than 5 | ogs of the

Vi rus.

[Slide.]

So, finally, inactivation of the West Nile Virus.
The study was conducted in collaboration with Dr. Kristin
Bernard of the New York State Departnent of Health. The
viral inoculumused in the study was prepared fromthe BHK
cells infected with a full-length infectious clone of the
West Nile Virus.

The parental strain of Wst Nile Virus lineage 1
was isolated fromthe epicenter of New York City during the
year 2000 outbreak. The infectivity and virul ence of the
cloned virus and the parental virus are simlar. The
pl ague norphol ogy of the cloned West Nile Virus is also
i ndi stingui shable fromthe parental virus, and we used the
worki ng stock has a titer of 10® PFU per m.

[Slide.]

We have spi ked approximately 10° PFUm of the
cloned West Nile Virus into full size units of platelet

concentrate or red cells. The spiked platelet units were
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treated with 150 micronol ar anotosal en and 3 joul es of UVA
light, and the spiked result units were treated with 200
m cronol ars of S 303.

The titer of the Wst Nile Virus in the sanple
was nmeasured using a plaque assay on Vero cells.

[Slide.]

These are prelimnary results and they are
summari zed in this table. For platelet units, the
treatment vol unme was approxinmately 300 mi. An aliquot of
the pretreatnment sanple confirned the | evel of the inoculum
at 5.4 times 10° PFU Nl .

After treatment, we have seen no recoverable
virus in 1 m sanples in two of two experinents,
denonstrating inactivation of nore than 5.7 | ogs of West
Nile Virus in platelet concentrate.

Simlarly, for red cell units, the treatnent
vol une was approxi mately 300 ml, and the pretreatnent
al i quot denonstrated the infectivity of the inoculumat 9.1
times 10° PFU m .

After treatnent, no recoverable virus was

detected in 1 m sanples in tw of two experinents. These
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results denonstrated inactivation of nore than 6 | ogs of
West Nile Virus in red cells.

So, these prelimnary results confirm our prior
expectation that the Helinx technology inactivates Wst
Nile Virus very effectively.

[Slide.]

I n conclusion, Helinx technology inactivates a
broad spectrum of viruses, bacteria, protozoa, and
| eukocytes in the three conponents of the blood, platelets,
pl asma, and red cells, and our prelimnary results
denonstrate inactivation of high levels of West N le Virus
in platelet concentrate and red cell conponents.

Bot h the anotosal en and S-303 are effective
agai nst West Nile Virus.

Thank you very nuch.

[ Appl ause. ]

DR. FARSHI D. Thank you, Dr. Lin.

Next, we hear about | NACTI NE technol ogy by Vitex.
Dr. Bernadette Alford will present the data.

Vit ex
DR. ALFORD: Thank you very nmuch. It is our

pl easure to speak today about another pathogen reduction
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technol ogy, and that is the I NACTINE technology. | wll
focus nost of ny efforts specifically on West Nile Virus.

[Slide.]

What | would like to do first is just briefly
introduce you to Vitex, if you are not aware of who Vitex
is. Qur goal at Vitex is to introduce a new safety barrier
for red cell concentrates beyond donor sel ection serologic
Screeni ng.

VWhat we would like to do is to build a safety
into the manufacturing process rather to inspect safety
into the product. Qur focus is not to restrict the donor
pool , but rather use the single step to address a wi de
range of viruses, as well as eukaryotic and prokaryotic
pat hogens.

Qur approach is chem cal inactivation by a
conmpound cal | ed I NACTI NE PEN110, which is conbined with red
cell purification, and the regul atory approach is through
I ND BLA, and we are currently in Phase Il clinical trials.

[ Slide.]

This is just quickly to depict our | NACTI NE-
aut omat ed processes that we have just recently devel oped.

We have | NACTI NE PEN110 delivery to the red blood cell,
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which is a conpletely automated system both for fornul ating
our working solution froma concentrate involved with the
delivery of PEN110.

Then, there is an incubation step at room
tenperature and in washing, as was described by Steve
Wagner, and after washing, we have a unit that is what we
term "pat hogen inactivated" and ready for transfusion.

[Slide.]

What this process does is really produce two
particul ar steps. The process conbi nes chem cal
i nactivation of pathogens, and that is viral inactivation
of both envel oped and non-envel oped viruses, as well as
cell -associated and | atent viruses.

We al so have shown studies to prevent bacterial
outgrow h during storage, protozoan inactivation, as wel
as | eukocyte inactivation. The contam nant renoval by
washi ng was devel oped to address PEN110 and potentially
PEN110 adducts, but in addition, it is able to renove
sol uble prion proteins. W have denonstrated renoval of
i mmunogl obul i ns, cytoki nes, and other plasma proteins.

[Slide.]
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This depicts a slide of sonme of the non-envel oped
viruses that we are able to inactivate. It enconpasses
everything fromhuman B-19 through various different size,
genone sizes of non-envel oped viruses.

In each case, if you notice on the far right
columm, there is a reduction in infectivity as a log of 2
CID50/m, and this represents the highest possible spike
that is able to able to be added to a full red cell unit,
and this is to the limt of detection of that virus, so we
can't add any nore virus than what is shown here. At the
end of our kinetic studies, we see no infectious particles.

In addition, | should tell you that all of the
viral studies are done w thout washing, so that we are
real ly quenching right at the end, so what we are | ooking
at is really the capacity and the capability of the
| NACTI NE PEN110 to do inactivation.

This is our focus of today, of course, is nore on
t he envel oped viruses. This has |listed some of the
envel oped viruses that we are able to inactivate. Cearly,
we are able to inactivate HCV, BVDV, as Steve showed us.

We have al so used Sindbis as a nodel, but the focus today

is specifically on West Nile Virus.
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| am not going to go through the nechani sns of
action. Steve Wagner now does a better job than I on
describing the nechanisnms, so | wll leave it up to Steve
to do that, but what | would |ike to do is focus nore on
the inactivation itself of West Nile.

[Slide.]

Before | do that, | think it is very inportant to
call attention to the cell-associated viruses that we have
studied. W have | ooked at both HV and CW in their
| atent and active fornms, and this is a very inportant point
to take as we nove forward to | ook at what sone of the
prelimnary results we have uncovered through studies on
West Nile Virus.

So, our research approach started with
establishing coll aborations and net hodol ogi es, and we
established a collaboration with Dr. Fred Brown at the USDA
Plum I sl and Aninmal Di sease Center, with Tom Mat her at
Uni versity of Rhode Island, and Robert Tesh at the
Uni versity of Texas.

We al so have an internal focused virology team

| ooking at West Nile Virus, and we, of course, continue our
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close interaction with the FDA since we are in Phase |1
pivotal trials on our technol ogy.

[Slide.]

This was the first inactivation study that we did
earlier this sumer and was presented at the workshop in
August. This was inactivation of an isolate froma crow
from New York. It was done in conjunction with Dr. Fred
Brown at the PlumlIsland Institute, and we added about 7
| ogs of spiked to full units. W saw conplete inactivation
W thin about 15 mnutes, and that was to the limt of the
detection. We did this on two separate experinents.

[ Slide.]

After we conpleted this experinment, we realized
there is sone fundanmental questions that we have to really
start to address to have a better understanding of both the
virus and what the capabilities of our technology is.

So, the questions included can the Wst Nile
Virus survive in blood under bl ood bank storage conditions,
can the virus exist in different blood conpartnents, is it
cell associated, is it free, can the West Nile Virus then

i nfect human | eukocyt es.
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O course, we are very interested in the fact
that can the technol ogy effectively inactivate the Wst
Nile Virus in blood, and then finally, a conparison of
pat hogen i nactivation versus diagnostic testing.

[ Slide.]

So, the first experinment we did follow ng that
initial study was to confirmthe initial kinetics, and this
was done with Tom Mather at the University of Rhode Isl and.
In this case we used isolates fromnosquitoes from New
Jersey and a crow from Rhode | sl and.

They were done in duplicate with two different
isolates in both cases, and you will see the kinetics here.
In all cases we had inactivation to limt of detection in
sanpl es coll ected 24 hours post-treatment, which is part of
our treatnent procedure.

[Slide.]

W then noved to study survival, and that was
survival in the virus in human red bl ood cell concentrates
because this is the focus of our technology, and this was
using a high titer viral spike. "H gh titer,"” | mean a
titer that is near a |l og of 7.

[Slide.]
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That is what you should see here, and this is
storage tine in days up to 35 days. O course, these are
pilot studies, I want to rem nd you, so if you were to cal
on Thursday, we would have the 42-day data. This is as of
| ast Thur sday.

You will notice in the supernatant, there really
isn't any change at all in the survival of the West Nile
and red blood cells. As you will note, it appears to be a
decrease in the red blood cell concentrates, and this is
suggested to be a consequence of cell association, but the
experinment that was done at this point, which is one of our
earlier experinents, wasn't done really to address cell -
associated, but I wll show you that data in just a nonent.

[ Slide.]

W simlarly used a low titer viral spike, this
is a spike of around 4 |ogs, and we got very simlar
results, and this experinment has gone up to now about three
weeks or 21 days.

[ Slide.]

We then wanted to study nore in a natural
setting, so we did nove to an in-vivo nodel, and this in-

vivo nodel was | ooking at the virus in golden hansters.
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am just depicting for you here the day after infection, and
you coul d see what the highest |evel of virem a, which
occurs about day two-three in this particul ar nodel

[Slide.]

The West Nile |levels and bl ood fractions then
fromnaturally infected hanmsters, what | showed you on the
previous slide, was carried out, and this was using a Wst
Nile isolate from Snow OMs that were isolated fromthe
Bronx Zoo in 1999, which was the onset of this virus in the
United States specifically in the New York area.

[Slide.]

| f you notice here that we | ooked at each of the
bl ood fractions, both whole bl ood, plasm, PBMCs, and red
cells, and it was day three post-infection based on the
nodel that | just showed you with either one-day storage or
four days storage, and the hanpster data indicate that
there is a cell-associated and a virus-free form but the
duration of the virema in the cell -associated formis
currently unknown.

[Slide.]

W went further to | ook at the kinetics of

i nactivation of whole blood to confirmthe initial cell -
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associated virus that | was speaking to, so we used a
couple--this is a very simlar nodel to what | descri bed
before--it is two groups of hansters that were infected
with 10* TCl D50.

One group, the blood was col |l ected three days
post -infection CPD and stored for four days at 4 degrees,
The other, simlarly collected, but after storage for just
one day. Qur standard inactivation technology involves 0.1
percent volunme to volunme with PEN110. W incubate up to 24
hours and then we did infectivity of TCID50 in Vero cells.

[Slide.]

This is the results of the initial kinetics. |
do apol ogi ze, there is only a couple points here. | do
want to remnd you that it is early pilot studies, and we
will be confirmng the full kinetics of these studies, but
you coul d see that within 24 hours, both groups had
conpl ete inactivation--and this is of whole blood--to the
| evel of sensitivity of the assay, and the assay now is
becom ng nuch nore sensitive.

[Slide.]

The next question, one of the |last questions we

want to answer was can West Nile Virus infect human
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| eukocytes, and we did a study obviously with nedia
control, non-sinulated PBMC, an IL-2 sinulated, but the
nost inportant fraction that we studied here was a
nmonocytic cell called THP-1.

We col | ected sanpl es once a week and fed fresh
media new cells if it was necessary to retain the cell
| evel consistent throughout the sanples, and then we tested
for infectivity of the cultured cells after trypsinization
and washing, and that is a very inportant point.

The trypsinization is very necessary here to
remove any free viruses, so specifically we are | ooking at
what is infected in the |eukocyte.

[Slide.]

This is the infection of West Nle Virus in human
| eukocytes, and the inportant point that | really want to
draw you to is obviously in the non-stinulated cells. This
is just PBMCs in the nmedia. W see a reduction in titer,
just what you woul d expect, but this is that nonocytic cel
line that | was referring to, and there is no reduction, so
clearly, there is a potential through this nodel that one
can see that West Nile infection does occur in human

| eukocyt es.
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[Slide.]

So, what about this transm ssion by the nosquito
versus bl ood? Well, the nosquitoes, as we know, can
transmt West Nile to humans, and, in fact, the nosquito
contains about 10% to 10% PFUs, and this was by
conmuni cation with Dr. Tom Mat her at Rhode I|sland, who we
are col l aborating with.

Therefore, one coul d envision that about 10* PFUs
woul d be enough to infect an individual. So, a blood unit
that is contam nated with 10 PFUs/m, and it is about a 350
m unit, would likely transmt the virus.

[ Slide.]

So, the conclusions fromthese studies, and these
are the questions that | started out with, is does the West
Nile Virus survive in blood under bl ood bank storage
conditions, and the answer is yes, the West N le survives
in storage conditions at |east for 35 days, and the study,
as | said, is ongoing.

VWhere in the bl ood does the Wst Nile Virus
exist? Can the virus infect human | eukocytes, and not only

is the virus harbored in red cells, plasm, and platelets,
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but fromour studies, it also appears that it is in
| eukocyt es.

Since the West Nile is present in plasm, the
| eukocyte filtration will not address the health risk of
West Nile Virus. Further |INACTINE PEN110 inactivation of
West Nile is not sensitive to the presence of these
| eukocyt es.

[Slide.]

Can our technol ogy effectively inactivate the
West Nile Virus in blood? The answer is definitively yes,
| NACTI NE PEN110 can effectively inactivate even 1,000 to
100, 000-fold of the anpbunt of West Nile Virus that has been
reported during human infections in the literature.

| nsofar as | have denonstrated to you, we have
tested four different isolates, and as Steve Wagner told us
earlier, we don't know yet what the |og reduction is
necessary. That is why it is very inportant for us to have
a trenmendous fold inactivation above what we think could be
occurring.

[Slide.]

Qobviously, there is additional studies that are

ongoi ng, but for a nonment | would Iike to conpare for you
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pat hogen inactivation versus diagnostic testing. This is a
par adi gm scenari o that one woul d consi der.

Qoviously, there is a donor, and the concern is
donor to a recipient. Right now the donor questionnaire,
as we heard yesterday, there is about 80 percent that are
asynptomatic or there is no specific risk factor, so it is
very hard to identify who that particular donor would be
and how to exclude that donor fromthe pool

W tal ked yesterday about West Nile donor
screening and there is going to be a |l ot nore discussion.
It was a very good presentation yesterday and a | ot of
wonderful interaction, and we were pleased to be party to
that, but sone of the questions that we have seen cone up
and are addressed as we nove forward in the future, is
there is very low virem a

There were questions raised yesterday about that,
so there is a potential for false negative. There is a
high infectivity, which means there is a very | ow
i nfectious dose that is potentially required.

It appears fromour data that the virus is cel

associ ated, can NAT address a cell-associated virus? Wat
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about the persistence of cell-associated virus? It is very
di fferent.

Then, finally, of course, the IgM antibody, how
do you address a wi ndow period with a test of that nature?
One would offer an alternative. | believe that alternative
appropriately could be pathogen reduction, and not only
does it inactivate West Nile Virus, but in addition, it
offers a broad spectruminactivation of other viruses,
parasites, bacteria, and even | eukocytes.

Qur concern, of course, together is that
reci pient, that recipient who potentially is a very high
risk. We understand about 20 percent of the bl ood
transfusions occur in imunoconprom sed patients and about
70 percent are in patients that are 65 years or older, so
it is very inportant to address this specific popul ation.

| offer that just as a point of interest and
di scussion, and it is based on a lot of the interaction in
t he di scussions we heard yesterday.

| thank you very much for your tinme.

[ Appl ause. ]

DR. FARSHI D:. Thank you, Dr. Alford.
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The | ast speaker for this session is from Ganbro.
Dr. Ray Goodrich was supposed to give the presentation, but
he called in sick, and Robert Antwiler will substitute for
him and they tal k about their technol ogy using riboflavin.

Ganbr o

DR. ANTWLER  Thank you. | amgoing to be
speaki ng today on the reduction of the West Nile Virus in
packed red cells, single donor platelets, and plasma using
the riboflavin and |ight technol ogy.

[Slide.]

As Steve Wagner showed earlier, this is a picture
of the riboflavin nolecule. Riboflavin is conmonly known
as vitamn B2. It is an essential nutrient and it is a dry
powder in the solid state. W use it packed as a liquid in
a saline-riboflavin solution.

[Slide.]

Ri bofl avin has the foll owi ng absorption curve.

It absorbs in both the UV and in the visible region. In
both regions, it activates in the sane mechanism W use
the UV region for treating platelet and plasna products,

and we use the visible region for treating the red cel

pr oduct s.
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[Slide.]

| have included a picture of our illum nator.
The illumnator is this white box that has a drawer that
you sinply pull out. You place your units to be
i nactivated on the shelf. The shelf oscillates back and
forth to provide m xing of the product.

In use, of course, you close the door, you turn
the swtch on. It starts the process, nonitors the anount
of l'ight delivered, and then stops automatically when the
proper |ight delivery has been achieved.

We do have a systemfor recording the data and
| ogging all of the paraneters during the inactivation
process.

[Slide.]

Today, | amgoing to focus on the West Nile Virus
study that we just recently did. This study used the
TCI D50 nmethod using Vero cells. There is sone additional
anal ysis in process using the Tagvan PCR testing. That is
underway and | do not currently have the data to share with
you on that. All of the procedures and the assays were
performed at the CDC | aboratories in Fort Collins,

Col or ado.

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



[Slide.]
On the West Nile Virus plasma study protocol, we
used the UV process. W did a kinetic study. The energy

poi nts that were chosen for this study were based upon our

previ ous experience with BVDV. | amgoing to show you one
slide just to illustrate where and how we pick those energy
poi nt s.

We did an N of 3 for plasma. The riboflavin
concentration was our standard 50 micronolar, and the
product volume was 250 m of plasma.

[Slide.]

This is the curve | said | would show you
Plotted here is data fromprevious viral inactivation
experinments that we have done, plotted as the |og virus,
and this is log/m reduction versus the energy delivered.
The purpose of this graph is sinply to show you the BVDV,
which is where we ended up picking our energy points from
fairly linear kinetic down to the limt of detection and
then it becones flat.

[Slide.]

This is the data using the sane energy points

that we had chosen fromthe previous BVDV data. This is
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the N of 3 for the log reduction of West Nile Virus in the
pl asma product. Again, this is plotted | ogs reduction/m.

The open synbols represent data at the limt of
detection. You can see that we do reach the limt of
detection, around 6 joul es/cnf.

[Slide.]

W followed that with a study | ooking at the kil
of West Nile Virus in platelet products. Again, the
pl at el et product uses the UV process. W did a kinetic
study. Again, the energy points were based upon our
previ ous experience with BVDV. Simlar conditions as with
the plasma, N of 3, 50 micronolar, riboflavin concentration
and a product volunme of 250 ml of platelets.

[Slide.]

The kinetics for the platelets is very simlar to
that with the plasma, reaching the limt of detection
around 8 joules per cnf. Again, log reduction/m is the
expressed reduction factor.

[Slide.]

We then did a study of the West Nile Virus

reduction in our RBC products. That uses the visible |ight
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process, simlar experinmental design, kinetic study, energy
poi nts chosen based upon the BVDV experience, N of 3.

The riboflavin concentration with our RBC product
is 500 mcronolar, and the product volunme was 266 ml at a
hematocrit of 30 crit.

[Slide.]

Shown here is the data for those three
experinments. You can see that we achieve | og reductions in
the 4 1/2 to approaching 7 again depending upon the limt
of detection here.

[Slide.]

I n concl usion, we have shown that the West N le
Virus is reduced by the Ganbro inactivation system greater
than 5.1 log/m inactivation in plasna products, greater
than 4.8 log/m inactivation in a single donor platelet
product, and greater than 4.0 log/m inactivation in packed
RBC products.

W woul d |i ke to acknowl edge the cooperation of
the people at the CDC and Fort Collins, and thank you very
much.

[ Appl ause. ]
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DR. BARBOSA: The norni ng session on pat hogen
i nactivation targeted at West Nile Virus was predom nantly
focusing on cellular conponents of blood. Now, we are
going to switch to plasma, viral clearance nethods in
pl asma and pl asma derivative products.

Before we start | wanted to nmake a request of the
speakers to limt their time to 10 m nutes, no nore than 10
m nut es.

We are going to start with Dr. Dom ni que Pifat
from Bayer Corporation. She will be talking about the role
of nodel viruses in current inactivation studies.

Viral Cl earance Methods in Plasma
and Pl asma-Derived Products
Rol e of Model Viruses in Current
I nactivation Studies

DR PI FAT: Thank you.

Good norning. | amgoing to be speaking to you
this norning on behalf of the Plasma Protein Therapeutic
Association, and | would like to thank the FDA for giving
us an opportunity to speak this norning.

[Slide.]
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| am going to be tal king about manufacturing
processes for plasnma-derived products. W have the
opportunity and the obligation to denonstrate that these
manuf act uri ng processes can provide effective inactivation
or renoval of both envel oped and non- envel oped viruses.

[Slide.]

Now, when we eval uate our nanufacturing
processes, and | amgoing to concentrate this norning on
envel oped viruses because obviously, Wst Nle Virus is an
envel oped virus, and when we devel op manufacturing
processes and we evaluate themfor their ability to
i nactivate or renmove viruses, we choose a panel of viruses
that are very varied in ternms of their genone, RNA, DNA
viruses, their size, their shape, and this is deliberately
done to address not only the renoval of inactivation of
known pat hogens, but also to potentially address unknown or
ener gi ng viruses.

So, the envel oped viruses, of course, that we
choose in our studies are different, but they have, of
course, their envel ope in comon.

[Slide.]
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One of the reasons that the envelope is an
interesting target, of course, is the lipids fromthe
envel ope are not derived or not coated for by the viruses
t hensel ves, so they are | ess susceptible to antigenic
variations, so the envelope is usually the target of
i nactivation.

W have shown that actually, inactivating the
envel ope is very robust and effective for a whole variety
of viruses. Again, the inactivation processes are not
i nfluenced by subtle antigenic variations.

[Slide.]

When we | ook at inactivation of envel ope viruses
we have a nunber of tools at our disposal. The nbst comon
tools that are used throughout the industry are sol vent
detergent, heat pasteurization, caprylate, |ow pH.

Now, nost of the manufacturing processes include
at least two significant inactivation steps for envel ope
viruses, and by "significant,"” we nmean t hat they provide at
| east 4 1 ogs reduction and overall our manufacturing
process provide at |east 10 |ogs reduction for envel ope
Vi ruses.

[Slide.]
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| am going to address now the use of nodel
viruses to evaluate the safety of the products.

This is a conpilation of published data wth a
whol e variety of envel ope viruses, clearly of different
famlies. Sone of themare Flaviviridae, but there are
other famlies represented here clearly. The three
processes that are evaluated in these data are
pasteurization, solvent detergent, and capryl ate.

You can see that these three different
met hodol ogi es provide reduction in all these different
viruses fromall these different famlies to the limt of
detection in all of these experinents, so a priori there
woul d be no reason to believe that West Nile Virus would
behave significantly differently fromall of these other
envel ope viruses. |In another talk, ny colleague from
Baxter will actually confirmthat that is the case, that
West Nile Virus behaves very simlarly to all the viruses
descri bed here.

[ Slide.]

We have seen this slide nore than once al ready
during these two days. O course, Flaviviridae are broken

down into three different genera. One of the viruses of
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interest in the industry is clearly hepatitis C virus, and
what is commonly used in industry is bovine viral diarrhea
virus as a nodel to |ook at the inactivation or renoval of
hepatitis C virus because hepatitis Cis not easily grown

in tissue culture.

So, by this reasoning, if you use a pestivirus as
a nodel for hepatitis Cvirus, there is sone logic to
usi ng bovine viral diarrhea virus as a nodel for West Nile
Virus, which, of course, belongs to another genus.

[Slide.]

These are sone of the data that are conpiled just
for conparison purposes for the inactivation or renoval of
HCV, so since we can't cultivate HCV, various viruses have
been used as nodels. BVDV, of course, | already nentioned,
yel l ow fever virus, Sindbis virus, tick-borne encephalitis
Vi rus.

| f you look at this table and | ook at all these
Fl aviviridae, you can see that again pasteurization,
sol vent detergent, and caprylate provide inactivation to
the limt of detection for all these different
Fl avi vi ri dae.

[Slide.]
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Justification for using BVDV as a nodel for West
Nile Virus, clearly, BVDV closely resenbles flaviviruses
including West Nile Virus. BVDV has been successfully used
as a nodel for HCV inactivation.

There is a very large body of inactivation data
that exists for BVDV, and these data shoul d provide
assurance that West N le Virus can be inactivated during
pl asma- deri ved manufacturing processes. Again, we wll
show that there is sone evidence that that is actually
correct.

The second speaker in this series is also going
to present a conpilation of the data with various nodel
viruses that have been obtai ned throughout the industry, so
all of the nmenbers of the Plasma Protein Therapeutic
Associ ati on have provided data to show the effectiveness of
our processes.

[ Slide.]

There is always potential limtations to using
nodel viruses, but actually, the safety of our products is
really the evidence that the use of BVDV as a nodel for
HCV, for instance, is a valid thing to do because of no

seroconversions to HCV.
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Again, it is the safety record of our products
that validates the cl earance studi es using nodel viruses.

[Slide.]

The safety of our biological products today is
assured because we can denonstrate clearance w th nodel
viruses when it is not possible to use sone of the viruses
of interest.

[Slide.]

| have told you that we have done prelimnary, we
are going to show prelimnary data on West Nile Virus
itself, but the PPTA nmenmbers will continue to conduct
studies on the specific viral inactivation and renoval
steps in the manufacturing processes for plasma derivatives
with West Nile Virus itself to confirmthe reliability of
the predictions that are based on nodel virus studies.

Thank you.

[ Appl ause. ]

DR. BARBCSA: Additional data on the node
viruses will be presented now by Dr. Al brecht G oner from
Aventi s.

Dr. Goner.

Robust ness Data from Moddel Viruses
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DR. GRONER: Thank you very mnuch for the
opportunity to discuss with you the effort of the PPTA
menber conpani es to denonstrate the effective virus
i nactivation and the renoval capacity by sel ected steps.

[ Slide.]

The virus validation studies are essential to
docunent the effective virus inactivation capacity and
t herefore we have to evaluate a wide range of viruses with
known physi cal /chem cal properties.

There will be, of course, a quantitative estimte

of the overall virus reduction capacity of the process, and

that will also have an indirect evidence that the process
will inactivate or renove al so novel or energing viruses.
[ Slide.]

In these viral validation studies we are
perform ng, we are using, of course, known viruses, and
t hese known viruses should resenble the viruses of
interest. They should represent the w dest range of
physi cal / chem cal properties of viruses, and they should
i nclude, of course, |aboratory strains which can be easily

assessed and used.
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We have to consider that, of course, these
| aboratory strains have or mainly have different properties
fromthe natural occurring viruses and therefore we
conclude that all viruses used in various validation
studies are in principle nodel viruses.

[ Slide.]

As | already said, we have to use in our
val i dation studies, viruses which can be reliably assayed
in an infectivity assay. Therefore, we have to have the
appropriate systemin place. This systemis, of course,
reliable, sensitive infectivity assay, and the virus we are
usi ng should go to high titers to docunent high virus
i nactivation capacity of the manufacturing process.

If there are two simlar viruses avail able which
coul d be used because they represent, say, the target
virus, then, the nore robust virus should be used, the nore
resistant one. There is also no question about we are
| ooking for the | owest human hesset [ph] virus to avoid
sonme negative inpact on our stuff.

[Slide.]

The viruses which are used within the different

conpani es are, of course, viruses H V-1 and HV, and the
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specific nodel viruses - BVDV and sonetinmes Sindbis virus
as a nodel for HCV, as well as the parvoviruses from
porci ne and canine as a nodel for parvovirus B-19 and as a
nonspeci fic nmodel virus, often the herpesviruses are used
in here especially the rabies [?] virus.

[Slide.]

Now, | would like to discuss with you the
conpi |l ed data from PPTA nmenber conpanies on the different
products and to docunent the robust virus inactivation
capacity after flaviviruses.

The album n, as you can see here, is used in the
pasteuri zation at 60 degrees centigrade, and there were
different concentrations from3.5 to 25 percent protein,
and under these production conditions, BVDV, as well as
tick-borne encephalitis virus, as well as Sindbis virus are
renoved bel ow the detection limt.

The range you can see here is the range which are
supplied by the different bunper conpanies, and that is
just due to the fact that the amount of viruses added in
the process is different when you have a higher titer to
spike this definitely the virus reduction capacity will be

hi gher in that respect.
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We are | ooking now for out of specification
tenperature and an intrastabilizer concentration,

neverthel ess, BVDV will be inactivated bel ow detection

[imt.

[ Slide.]

Simlar data are true also for the SD treatnent
of the factor VIII product. It is also inactivated bel ow

detection limt, the BVDV, as well as the Sindbis virus
usi ng robust conditions, with only 50 percent of the SD
concentrati on.

We al so have definitely a very effective BVDV
i nactivation.

[Slide.]

That is just to denonstrate the BVDV as well as
the Sindbis virus inactivation capacity within a very short
period of tine we are reaching the imt of detection of
t he assay.

[Slide.]

Now, when we are |ooking for very robust
concentration, | just showed you that 50 percent of the SD

concentration will have no inpact on the virus inactivation
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capacity. Here, in this slide, you see that even one-third
has no inpact on the excellent virus inactivation capacity.

Wien we have 1 to 9 and higher dilution of the SD
concentration, then, we see an effect at that concentration
which is nore than out of specification will be not
i nactivating the BVDV as expect ed.

[ Slide.]

When we are now going for factor VIIIl and
pasteurization, we have again BVDV, yellow fever virus,
Sindbis virus, as well as Semiki Forest virus, inactivated
bel ow detection Iimt under all conditions, and that is
al so true for robustness when we are using tenperature
bel ow the specification and stabilizer concentrati on above
specification, as well as different protein concentrations.

[Slide.]

That is denonstrated here. 1In a graph, you see
within fairly short period of tinme, the virus is
i nacti vated bel ow detection limt, and you can see fromthe
graph that there is room enough to further inactivate an
even | arger anmount of virus.

[Slide.]
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Wen we are now going for factor VIII and by heat
treatment, you see also under all conditions excellent
virus inactivation capacity.

[Slide.]

That is also true for factor |IX solvent detergent
treatnment, BVDV, as well as Sindbis virus.

[ Slide.]

And in pasteurization of factor |X also excellent
virus inactivation capacity for BVDV, as well as tick-borne
encephalitis virus.

[Slide.]

I n i mmunogl obul i n preparations, we see again the
same data. The solvent detergent treatnment is inactivating
the flavivirus nodel and the togavirus, which is used,
under all production conditions, which differ, but they are
al ways inactivating the virus bel ow detection limt.

[ Slide.]

We are now going for immunogl obulin and
pasteuri zation, again, we see an excellent virus
i nactivation capacity at what action conditions, as well as

be on the specification of the production.
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Here is just a graph showi ng the different
paranmeters which were tested. That means standard
stabilizer concentration, increased stabilizer
concentration, decreased tenperature, different pH val ues,
as well as different concentrations. |In all conditions,
these virus inactivation capacity is very effective for
BVDV

Now, we have, despite virus inactivation, we have
al so virus renoval, dedicated virus renoval steps in our
production process, and there is, for instance, the
nanofiltration.

[ Slide.]

You see here different products fromdifferent
conpanies. You will see different filter devices, and you
W Il see here again an excellent virus renoval capacity for
BVDV, always below the limt of detection of the assay.

[ Slide.]

When we are now | ooking for further manufacturing
steps, which are used to purify and concentrate the
protein, as caprylate and octatonic acid treatnent as
acet one suspension and chromat ogr aphy, whether it is

affinity chromatography or hydrophobic interaction
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chromat ogr aphy, as well as the cold ethanol precipitation
steps, we have always very good virus renoval capacity of
t hese sel ected steps.

They may not be effective as the dedicated virus
i nactivation and renoval steps, but they certainly
contribute to the virus safety.

[ Slide.]

| now would |ike to conclude that BVDV, tick-
borne encephalitis virus, as well as yellow fever virus and
Si ndbi s belong to the Togaviridae, are nodel viruses
closely related to the West Nile Virus, and these are
i nactivated as we docunented in our virus validation
studies, very effectively, and we could denonstrate in the
robust inactivation and renoval of these envel oped viruses
by the plasma derivative manufacturing processes.

Thank you.

[ Appl ause. ]

DR. BARBOSA: Thank you, Dr. G oner.

The | ast presentation on nodel viruses for
val i dati on and eval uation of inactivation procedures wll

be given by Dr. Thomas Kreil from Baxter Bi oscience.
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| invite all the speakers to conme to the podi um
i medi ately after this |ast presentation for the general
di scussi on. Thank you.

Equality of Mddel Viruses and Current Data for VWV

DR. KREIL: Good norning, |adies and gentl enen.

[Slide.]

| would Iike to use the next 10 minutes or so to
share with you the results of an investigation that we have
perfornmed at Baxter Bioscience in verifying that West Nile
Virus indeed is just one of the flaviviruses and
particularly so with respect to its being inactivated
t hrough the maj or inactivation processes which have been
i npl enented by the plasma products industry in their
respective manufacturing procedures.

[Slide.]

As you have heard fromthe two previous speakers,
this industry really knows a | ot about flaviviruses in
general, obviously driven by hepatitis Cvirus here, a
virus of potential concern for transfusions, and a virus
which is unfortunately not available to us experinentally.

That is why this industry has resorted to the use

of nodel viruses, nost notably the bovine viral diarrhea
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virus here, but then also some simlar viruses, such as
ti ck-borne encephalitis virus here, which really is al npost
a twin brother of West Nile Virus.

[Slide.]

This is the result that we have generated at
Baxter for these viruses. | think at first glance it is
fair to say that all of these viruses are very susceptible
to the virus inactivation processes that this industry
typically uses, that being, for exanple, pasteurization
here for human serum al bum n, then solvent detergent for
factor VII1, also solvent detergent for intravenous
i mrunogl obul i ns, and then vapor heating for here, for
exanple, are factor VIII inhibitor bypassing activity
pr oduct .

It is also inmportant to note that when you
conpare the inactivation of the different viruses used,
that being flaviviruses--here are sone rel ated togavirus--
they are all very simlar one to the other.

[ Slide.]

Now, we tried to verify that West Nile Virus
i ndeed woul d not be behave any differently to what we knew

about the other flaviviruses and therefore we have obtai ned
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a West Nile isolate fromthe 1999 New York outbreak. The
virus was isolated fromthe liver of Snow OM and provided
to us by Dr. Robert Shope, and | want to thank himfor

t hat .

The virus was then characterized by sequenci ng
t he genone, and the spiked virus that we have used for
subsequent studi es was prepared as a supernatant of Vero
cells, serumfree Vero cells in this instance.

The assay we have used is a Vero cell assay, and
the cytopathic effect can already be read after three days.

[Slide.]

This is sone results fromthe assay setup
experinments. You can see that we have had ei ght operators
titrate the virus on seven different days, and as you wl|
be able to appreciate, there is no variation al nost between
days and al so between operators.

The titer of the stock virus available to us at
8.9 log 10 or, in other words, a billion infectious units
per mM is very significant and lends itself ideally to do
some studies with that virus.

[Slide.]
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This is the sane table that you have seen before
now i ncluding the data that we have obtained for Wst Nile
Viruses in these processes here. You can see that West
Nile Virus was inactivated to belowthe |imt of detection
in all instances, just as we would have predicted by the
data known to us from other flaviviruses.

Vel |, obviously, the reduction factor is not
everything you can investigate to make a side-by-side
conpari son of the different flaviviruses, and so we went
into sone further detail

[Slide.]

You can see here we used a downscal ed version of
our |arge-scale manufacturing process for albumn. This is
only the critical process paraneters for pasteurization,

t hat being the process tenperature here, the treatnent
time, and then the protein concentration, the | owest and
t he hi ghest end.

I n our downscal e, we have used a tenperature just
bel ow t he process tenperature and the | arge scale, the
shortest possible tinme, and then we have bracketed the
protein concentrations.

[Slide.]
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This is what the results |look |ike for a nunber
of different flaviviruses. Wile this is a pretty busy
slide, I think the nessage is quite clear in that all the
viruses that we have tested are very, very quickly
inactivated to belowthe limt of detection, that being
probably the nost wi dely used nodel virus BVDV, then
foll owed up by tick-borne encephalitis virus, a twin
brother, as | have nentioned before, to West N le Virus,
now conpl enmented by West Nile Virus data itself.

Here we have a togavirus in there, a Sindbis
virus, but again no difference to be seen between all of
t hese viruses.

[Slide.]

This now i s anot her al bumin preparation that we
comercialize, a slightly different conposition of
internediate, and therefore, we tried to al so generate sone
data on this preparation again using the same downscal e
set up.

[ Slide.]

As you can see here, again indistinguishable

ki netics of inactivation between bovine viral diarrhea

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



virus and West Nile Virus itself, also not dependent on
protein concentration in this specific process.

[Slide.]

This is another product of ours, the anti-

i nhi bitor product FEIBA, which is subjected to vapor heat
treatnment process, and | need to wal k you through the
manuf acturing process just briefly here.

The product is heated at 60 degrees Celsius for
515 mnutes. Then, it is brought up to 80 degrees Cel sius
for another 65 mnutes, and all that with the |yophilized
product at between 7 and 8 percent residual noisture
content.

The downscal e has used tenperatures just bel ow
that specified for manufacturing, the shortest possible
incubation tines, and then at a residual noisture content
of the lyophilized product simlar to the manufacturing
process.

[Slide.]

This is what the data | ooked like. This is again
the process. You take the product up to 60 degrees

Celsius, treat it in this instance for 510 mi nutes. Then,
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we bring it up to 80 degrees Celsius for another hour, and
then we cool it down.

The first thing I want to nention is that all of
the viruses tested in this downscal ed nodel were
inactivated to below the imt of detection already within
the 60 degrees Celsius treatnment phase. In other words,

t he additional 80 degrees Cel sius phase here only provides
additional safety margins to this product.

Al so, you should be able to see that all the
viruses were inactivated wwth very parallel slopes of
i nactivation, which indicates that they have a very simlar
sensitivity to this particular heat treatnent.

The reason why they are only parallel is that for
ti ck-borne encephalitis virus here, in orange, and then
West Nile Virus here, in red, we have higher spiking titers
here in the range of 8 logs for the spiked product, which
is sone 2 |ogs higher than what we were able to use for
bovine viral diarrhea virus earlier.

[ Slide.]

Sol vent detergent, yet another inactivation
procedure w dely used throughout the industry, the key

process paraneters being the tenperature at which the
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treatnment is perfornmed, the tinme obviously, and then the
concentration of SD chem cals.

This is really an inportant point to notice
because if we use the nom nal concentration, such as those
given for manufacturing, then, what we get is instantaneous
virus inactivation, so you are not able to denonstrate the
ki netics of inactivation.

That is why in the downscale, we resort to using
a drastically reduced SD concentration, here, only one-
tenth of the nom nal concentrations of the conponents for
this SD treatnent.

[ Slide.]

VWhat you can see is that West Nile Virus still,
despite the fact that we are using only one-tenth of SD
chemcals in this instance, is conpletely inactivated
i nstant aneously. The "B" here indicates that we have used
bog titrations, so that neaning 10-fol d bigger sanple sizes
to determ ne whether there was any residual infectivity,
and there was not.

In this instance, really, BVDV is sonewhat nore
resistant to that treatnent although | shoul d reenphasi ze

that at the nom nal concentrations, BVDV foll ows a course
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of kinetics just like this, so this is 10-fold reduced SD
chem cal s.

[Slide.]

Here, we have another SD treatnent as applied to
our intravenous inmmunogl obulin product Ganmagard. Again,
you have given here tenperature and tinme of treatnent,
whi ch are simlar between downscal e and manufacturi ng
procedur e.

Here are the SD chem cal s and again we have to
use a drastically reduced concentration of SD chemcals to
be able at all to denobnstrate kinetics. |In this instance,
we have reduced it by 20-fold fromthe nom na
concentration, and the reason why we went further down even
here is that this is a triconponent SD treatnent using two
detergents and one solvent here, which is even nore
effective than the SD treatnment that | have shown to you
bef or e.

[Slide.]

This is what the result of this experinent is.
You get instantaneous inactivation alnost for both West
Nile Virus and BVDV even at a 5 percent only SD chem cal s,

so | think very nicely supporting what it is thought to be
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t he code case anyway, that this is one of the nost
ef fective inactivation procedures really.

[Slide.]

This is the results now froma study which has
been perforned by Al pha Therapeutic Corporation on their
al pha-1 proteinase inhibitor product. The step
investigated here is a 15 Asahi nanofiltration. You can
see a conparison here between manufacturing paraneters and
then here the equival ent downscal e paraneters, and again
the two mmc one and the other very nicely.

This is the results obtained in a run using, as
an assay system the NG SuperQant PCR systemthat has
been introduced to you yesterday, and as you can see, from
t he spi ked greater than 9 | og genone copies per m, and
that is log tens, | need to enphasize, the filtered al pha-1
product is below zero log, 10 copy nunbers, giving you a
very high reduction factor of greater than 9.

[Slide.]

As of the end of |ast nonth, the FDA has provided
gui dance to the industry in relation to the bl ood product
safety, and | would like to quote fromthat. "The FDA has

reviewed the viral reduction processes in place for al
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pl asma derivatives. The nmethods in place have been
validated to inactivate flaviviruses related to Wst N le
Virus."

[Slide.]

| guess it is fair to say that the Wst Nil|le data
presented here support the FDA' s conclusion and that it
verifies that West Nile Virus does not behave differently
t han ot her flaviviruses.

Al so, the concept of using a range of
physi cochem cal |y di verse nodel viruses for the validation
of virus reduction steps has been verified in that the
behavi or of a virus of interest, which here obviously is
West Nile Virus, has been adequately predicted.

Thank you very nuch.

[ Appl ause. ]

DR. FARSHI D: Thank you. Now, we open the floor
for questions and | invite all the speakers to please cone
up.

General Di scussion
DR. FARSHI D: Wil e people are nmaking their way

to the mcrophone, | would |like to start with a question
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that is in reference to use of the nodel virus for
perform ng inactivation studies.

The principle that we apply in FDA in eval uating
viral validation studies is that if the relevant virus is
available and is feasible to use, i.e., if there is a high-
titer stock and there is a quantitative infectivity assay
present, the rel evant pathogen nmust be included in
val i dati on studi es.

Use of specific nodel viruses should be
justified, for exanple, in case of HCV or HBV, because the
culture is not available, therefore, we basically have no
choice but to use the specific nodel viruses which resenble
HCV or HBV.

Therefore, we encourage the manufacturer to
validate their process and show its capacity to inactivate,
and one other reason for that is because these viruses,

t hey behave differently, and this has been shown even if
you use one virus, for exanple, in the case of hepatitis A
it has been shown one virus with different strain may
behave differently.

Therefore, to conme out with high degree of

assurance that the manufacturing process or the
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i nactivation process can inactivate the virus, that
specific virus needs to be included in validation studies.

Dr. Tabor.

DR. TABOR Ed Tabor from FDA

To underline what Dr. Farshid just said, | would
just like to corment on a statenment made by Dr. Pifat. Dr.
Pifat said that the safety of her conpany's product proves
that BVDV is a good nodel for show ng the inactivation of
hepatitis C virus.

Now, whereas, BVDV has been used as a nodel for
the inactivation of hepatitis C virus because hepatitis C
virus cannot be grown in cell culture, the fact that her
conpany's product is safe does not prove that BVDV is a
good nodel. It only proves that her conpany's inactivation
procedures are effective for elimnating the hepatitis C
Vi rus.

DR. NAKHASI: Hira Nakhasi from FDA.

| think I would Iike to congratulate all the
speakers this norning. W heard very excellent
presentations fromhow the industry has really gone and
done excellent work on inactivation process, and | think

woul d |i ke to thank you, congratul ate you all
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The question | have is well and done, you know,
the activation processes work very well. How does it
affect the product itself, because many of these are, as
some of you alluded to the fact that yes, it intercal ates
the DNA, you know, many of them are very dangerous stuff,
and | guess Dr. Wagner alluded to the fact that there nmay
be some adverse effects.

So, the question to the panel is have you | ooked
at any adverse effects or anything like that of the
products after treating with this stuff.

DR. ALFORD: What we have done are severa
things. First, we have conducted two, a Phase | and a Phase
Il clinical trial, and we are in pivotal Phase Ill clinica
trials to address any related safety issues as it applies
to man. W have not seen any safety issues at all or
adverse effects in the studies we have done to date.

Then, in addition to address what you are talking
about in the quality of the red cells itself, we have done
survival studies and additionally to that, we have done a
series of studies on the red cells fromosnotic fragility
to ectocytonetric assessnents, even we have subjected it to

sheer force under simulated extracorporeal circuitry, so we
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have | ooked at it as nmuch as we can right now prior to
conpl eting our Phase Il trials to see what the quality of
that red cell is, as well as any adverse effects.

O course, related to that is an extensive
t oxi col ogy program whi ch we have published on in part and
presented, and which we are conpleting, so those are |
think the three major focuses that we are relying on to
answer the question that you are speaking to.

DR. ANTWLER | can speak to the case of
riboflavin. [It, of course, is a natural vitamn that we
all have. The photo byproducts of riboflavin are in each
and every one of our bodies right now and it is produced
every time we walk out into the sunlight, [um chronme being
t he photo byproduct, so we have currently natura
mechani sms of dealing with its photo byproducts.

We have done extensive toxicol ogy, genotox
nmut agenicity testing in addition, and all of that has shown
negative. So, | hope that is at |least a partial answer to
your questi on.

DR LIN | would Iike to make a comment on the
Baxt er- Ceres system W have conpl eted the Phase 111

clinical trials for both the platelet and the plasm
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product in the Phase IIll clinical trials for the red cel
systemis ongoi ng, and nuch of the data for platelet and
pl asma have been publi shed.

As far as the efficacy of treated platel ets and
pl asma, we have denonstrated al nbst equival ence in terns of
stop bleeding for the platelet product although a secondary
endpoi nt pl atel et count increment denonstrates slightly
| ower for the treated products.

My second comment on the toxicology study is that
we have conducted a very conprehensive list of studies for
both the anotosal en and S-303 that includes the acute
toxicity, genotoxicity, total toxicity for anotosal en and
carcinogenicity, and also all the absorption distribution,
nmet abol i sm and excretions in both animal studies and in
clinical trials, and we have not seen relevant results in
the treated.

DR GOLDING | just would like to continue on
the sane vein as Dr. Hira Nakhasi. Cearly, for these
products to be approved, one would have to do sone kind of
ri sk-benefit analysis. On the one side, we are talking

about renoving West Nile Virus or other viruses, and on the
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ot her side, we are tal king about what happens to the
products in ternms of safety and efficacy.

The third part of the equation that we haven't
di scussed yet, it is on the agenda, is what is the
preval ence of West Nile Virus in these products in the
first place. So, | think sonewhere along the |line, nmaybe
not today, we are going to have to take all this
information and ook at it in a conprehensive way and nmake
a risk-benefit analysis.

The other point | would Iike to nake, one of the
speakers on pat hogen inactivation referred to the fact that
while if you can renove the pathogen fromthe bl ood, maybe
you do not have to worry about other things. | amnot sure
if that was really the inplication, but that is howit cane
across to ne.

| think that the FDA's approach to it and | think
part of the industry's approach to it, as well, has been
that we have to |l ook at nultiple | evels, we cannot just
choose one approach when it comes to viruses especially
life-threatening viruses, that we have to | ook at the donor
screeni ng and maybe pat hogen inactivation and viral

i nactivation renoval steps, testing of m nipools and plasma
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pool s and maybe final product, and not | ook at just one
part of the process and say that is sufficient to provide
safety in this arena.

DR. DHAWAN: | would like to nake two comrents
actually that relate to the questions by Dr. Nakhasi and
Dr. Colding, again, the safety issues. | can see these
cross linkers, 303, INACTINE and PEN110, and while they can
be used to inactivate West Nile Virus and ot her pathogens,
in the systens |like plasma and serum | don't see how it
can be used to inactivate whole blood. In red blood cells,
okay, but if they intercalate the nucleic acids, when you
feed the whole blood with these inhibitors or intercal ator
agent, | don't see how you can use the whol e bl ood for
transfusion. That is one.

Nunmber two, have any of you studied the effect of
all these agents on differentiation of bone marrow,
progenitor cells or other cell types?

DR. ALFORD: Maybe | could start. | presented
sonme preclinical data in the hanster on whole blood. | am
not suggesting at all that | NACTINE PEN110O is the nmechani sm
to inactivate pathogens in whole blood. That product was

specifically designed to address pathogens in red cells.
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That was just a preclinical experinental design, so if |
was uncl ear, | apol ogize. The technology is only for red
cells as an exanpl e.

The second part of your question, we have not yet
addressed a bone marrow in the manner you are speaking, but
it is a very good question.

DR. DHAWAN. One of you, | don't renenber who
menti oned about the infection of |eukocytes.

DR ALFORD: That was ne.

DR. DHAWAN:  And you said, well, the filtration
of blood or centrifugation and filtration will not be an
effective way of elimnating viral conponents or virus,
whol e viruses, then, how would you elimnate cell-
associated virus with any of these agents?

DR. ALFORD: | don't think I was addressing
filtration or centrifugation. Wat | was suggesting is
that if the virus, and there is further confirmation that
woul d be necessary that it is cell-associated, ny
guestioning is if we do a diagnostic screening, will that
be able to, as we nove forward, address the cell-associ ated

Vi rus.
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It may be that there is nore than one barrier
that is necessary, and maybe screening is one barrier, and
a pat hogen reduction may be an additional barrier, to have
both address the safety issue. That is what ny suggestion
i S.

DR LIN. | did not have tinme to present all our
data. Maybe results have been published or presented
el sewhere. The Helinx technol ogy has been shown to
i nactivate not only cell-free viruses and cell-associ at ed
viruses, as well as a provirus.

My second comment, the question of whether any of
t hese technol ogi es works for whole blood, initially, we are
devel opi ng a separate technol ogy for platelet products and
red cells. Qur conpany is working on a nethodology to
treat whole blood, and as soon as the results are
avail able, you will hear about it.

DR. PETERSEN. Lyle Petersen. | have two
guestions. One question is, is what is the anticipated
cost of inplenmenting these technol ogies, and the second
question is, do these technol ogies produce a toxic waste

pr obl enf?
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DR. ANTWLER | can speak for the riboflavin
technology. | cannot tell you what the cost is on that,
but it does not produce any toxic waste products.

DR. ALFORD: Speaking on I NACTINE, we are
devel opi ng ri ght now a pharnmacoeconom ¢ analysis to
determ ne what the costs are as we are finishing our
devel opnent of our process. As soon as we have that ready,
we will be glad to share it with you

On a waste disposal, if you will, we do have
di sposables. | believe all the technol ogi es woul d have a
di sposabl e invol ved at sonme tinme, and | guess | would
consider that a waste, because it is a disposable that has
seen bl ood.

We do washi ng and, as you know, we have sone
liters of wash solution, and what we are addressing is
guenching that solution, so we could go directly to drain,
but otherwise, it is really a disposable that you woul d
still be looking at for a potential waste product.

DR LIN The comment | would like to nake is
t hat we have MSDS information for anotosal en, and since it
is treated in a closed system the way to treat the waste

is no different fromyour biological waste.
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DR. FARSH D: Dr. Wagner, would you like to
coment on that question?

DR. WAGNER: | think this is an issue that needs
to be | ooked at pretty carefully by parts of the governnent
that are involved in environnental safety, both with
respect to workers, as well as what goes down the drain.

| think these are issues that are probably being
grappled at to sone extent now, but a |ot nore thought and
wor k needs to be placed on these issues.

DR WLKERVAN: | would like to cone back with a
short remark and a question to the conparison of the
properties of the behavior of sone viruses and the question
of nodel viruses.

| think that Thomas Kreil presented very nice
data | think denonstrating that West Nile Fever Virus is as
sensitive as we thought or as we predicted from ot her
studi es and that we can assume that the nmanufacturing
processes which are in place for inactivation are really
factors.

| think this conparison of the kinetic even at
conditions which are a little bit strange to these

procedures give excellent information about it.
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| have two questions. First, can we expect that
such data are soon published, and the second question is
what is with the other nethods which are working according
to anot her nechanisn? | mean | NACTI NE and psoral en and
ri bofl avin.

I f you look directly on the kinetic, do you see
then differences between West Nile Fever Virus and BVDV or
the other viruses which have been used, and | nean nostly
BVDV has been used, do you see differences if you | ook
really in detail on the kinetic?

DR, ALFORD: | wll answer your second question
first. We see alittle bit of difference between the
ki netics of BVDV, Sindbis, as exanples, HCV if you are
going to look at it, but specifically BVDV and the
different isolates, in fact, on the West Nile Virus that we
are using. W have used four different isolates to date.

As | hope | portrayed, our information is pilot,
we have just started. We hope to get nmuch nore informtion
in the next few nonths.

On a publication perspective, one of our goals is

to publish it as nmuch as possible. In fact, in the nost
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recent issue of Transfusion, we have three publications in
t hat .

One of our three collaborators is struggling very
qui ckly because he wants to be the primary author, and we
are going to get that paper out as soon as possible, so
that we are sharing not just the results, but the
nmet hodol ogy that is used.

So, if there is coments on the nethodol ogy or
critique on our methodol ogy, we would be glad to discuss
that further. Thank you.

DR. W LKERVAN. Thank you. And PPTA, w il PPTA
publish it, the data of PPTA?

DR KREIL: | can obviously not comment for PPTA,
but the data that we have seen from Baxter Bioscience, they
wi |l be published very soon

DR. FARSH D: Dr. Lynch.

DR. LYNCH. Tom Lynch, d earant.

| had an editorial comrent actually on the use of
nodel versus relevant viruses. Your statenent that
rel evant viruses mnmust be used when they exist and when they
are avail able as |aboratory strains is | think an accurate

reflection for the nost part, but not entirely true, a
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l[ittle bit oversinplistic. There are sonme viruses that are
sinply consi dered non-issues for plasma derivatives even
t hough they exist in the source material or blood itself.

Sone are sinply not considered inportant enough
to assess and are not |ooked at. There are many, many
viruses that one could isolate froma human bl ood or plasm
donation if one wished to, and the idea that each and every
one of those, where they are available for cultivation in
the | aboratory, nmust be evaluated, is | think too broad a
statenment, but the principle derives froma tinme when the
tools that were available to assess these nmethods were far
| ess sophisticated than they are now.

The focus 20 years ago on these very specific
ri sks has shifted today to a nuch broader assessnment of the
capabilities of these technologies. This idea of
robust ness that cane out of Europe to assess the breadth of
ef fectiveness, not just the effectiveness to one, or two,
or three or four specific viruses has proven to be very
val uabl e, and the data that | have seen today on West N le
confirms the value of that approach.

The fact that these techni ques have been

eval uated for their robustness in this sense of being
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broadly effective, and then the confirmatory tests that
says this virus does, in fact, behave as we expect it to,
woul d suggest to ne the need to assess whether or not al
the resources to revalidate all these products and al
these processes is putting the resources where they matter
t he nost.

There are other problens, there are other viruses
that may be nore inportant to focus on if West N | e does,
in fact, prove to be representative simlar to other
flaviviruses.

DR FARSH D: If | may say that | did not inply
that every relevant virus and every virus was confined in
pl asma should be included in validation study, but if we
determine a virus is relevant and pat hogenic, then, and is
avai lable to do the experinentation, | don't see any reason
not to use it.

So, if we are faced with an application and the
manuf act urer cones and say we want to do the validation
studi es, why not ask themto include Wst N le Virus
basically, as | indicated, to increase the degree of

assurance in regard to capacity of the end process to

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



inactivate the virus. It is pathogenic and a virus of
concern, and should be included.

If it is not feasible to do that technically,
that is a different question.

DR. WLKERVAN: | conpletely agree with your
position in general. | think in the case of Wst Nle
Fever Virus, it is | think relatively difficult to give the
general or to require in general that all nethods are
revalidated toward this virus. | think it lasts relatively
| ong.

| nmean if it is possible to conpare those viruses
and to denonstrate by, of course, not only with one mnethod,
to denonstrate on a broader basis that the behavior of this
virus is really sufficiently reflected fromthe node
viruses which we have used already, then, | think this is
al so an accept abl e approach.

West Nile Fever Virus, we could ask the question
is it possible to replace maybe BVDV by West Nile Fever
Vi rus because, of course, if West N le Fever Virus would
have a sim | ar behavior, naybe that is simlar to HCV, we

cannot check it because we have HCV not in our hand.
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But | think we should al so consider that this
virus is not so easy to handle. It is a virus which
requires | aboratory Level 3 for the general use, and so |
think we have to be a little bit cautious with such
recommendat i on.

On the other side, we are in a status or we are
in the situation that we have already | think a | ot of data
whi ch denonstrates the robustness of manufacturing
processes which are in place, of course.

| think if it can be denonstrated that for these
processes, which we use already a longer tine, and for
whi ch we have sone really good databases, if it is possible
to denonstrate that West Nile Fever Virus fits very well
into this databases and confirned what we know al r eady,
then, fromny perspective, this would be sufficient, or
sufficient maybe is not a good term maybe this would
convince ne at |east.

So, it isalittle bit different if you are
| ooki ng on other methods, so it should be denonstrated
again, | nean if we |l ook on other nechani sns of action,

then, this should be investigated | think.

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



But on the other side, it is inpossible. | think
we have to trust a little bit on sonme robustness studies
whi ch we have seen already if it is equivalent with the
viruses, to the other virus, and can be denonstrated by
basi ¢ experinments. That is ny present opinion.

DR. FARSH D: Dr. Busch

DR. BUSCH. Focusing on the cellular products, |
think if we were three or four years down the road where we
had i nactivation of both the platelet and the red cel
products, as well as the FFP, which | think is where we
have to be to be rel axed now and not consider testing, it
is interesting to think about whether we would be here
today and whether West Nile would cause still a concern.

| think it would. | think we have all discussed
and | think at the FDA Wbrkshop on Pat hogen Reducti on,

there was pretty nuch of a consensus that once these

nmet hods are introduced, we will still need to serologically
screen, we wll still need to NAT screen, because your
nmet hods, al though very inpressive, they still nmay have

problenms with very high titer virema, so it is really an

additive safety issue.
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We are hearing today on the derivative side,
enornmous kill, and yet there is still concern, there is
still debate. W are still hearing the consideration of
testing of plasma for fractionation. W saw NG's
presentation yesterday, they seemto be noving toward
i ntroducing West Nile Virus NAT even though their focus is

strictly derivative nmanufacturing.

So, in just trying to think forward, | think we
woul d still be here if all of your nethods were in place
and we still mght need to test or at |east do a |l ot of

studies just as is being discussed for the derivative side.
DR. BULT: Jan Bult, PPTA
| would Iike to add to the comments made by Dr.
Lynch and Dr. Wl kerman. There is no way that | could have
said it nmuch better than they did, but I would like to
rem nd FDA on the presentations that were nade on behal f of
the industry, where you can see that first efforts have
been made to test for the actual virus, and as you have
seen at the presentation of Dr. Pifat, there is a
comm tment of the PPTA nenber conpanies to perform
addi tional studies, and if we add that together with

comments made by Dr. Lynch and Dr. WI kernman, then, | would
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encourage FDA to look at this data before final decisions
are being nade about full validation studies.

DR. FARSHI D: Actually, | need to indicate that
the view | presented here is not FDA's views, they are
m ne, and we definitely would | ook at those data, and there
is nore deliberation needed to be done before the final
concl usi on can be reached whet her the products currently on
the market need to be validated and their validation study
needed to be suppl enented using West Nile Virus.

In my opinion, with this data, that may not be
necessary. As | indicate again, this is nmy view, it is not
FDA's position. W have not reached a decision at the
agency |l evel how to approach that.

However, the comrent that | nade is in regard to
a new product. If a new subm ssion is being sent to the
FDA and we are asked to evaluate the nodel viruses which
are used for doing the inactivation study, | think it is
reasonabl e to request that West Nile Virus, which is
pat hogen, is of concern, and is avail able and can be
tested, should be tested to assure that the nmethod that is

bei ng used has the capacity to inactivate the virus.
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This is sinply for the new application and if
soneone wants to do the viral inactivation. | think it
makes nore sense to use the real virus rather than
extrapolate. W have a | arge anount of data which shows
that the viruses, they nmay behave differently, and we are
dealing with a conpl ex biological product, and the
manuf act uri ng processes are different, and these
manuf act uri ng processes have their own effect on how the
i nactivation nmethodology will be effective, and this has
been shown.

Therefore, just to be assured that basically,
that the rel evant pathogen need to be included if possible.

DR. NAKHASI: | think I just want to say again
woul d Iike to conplinent to the industry that they have
done the studies. | think nobody denies the fact, and the
processes are ongoing.

| think the very fact that this virus is
danger ous, and sonebody made a comment it is very difficult
to get the BSL-3 facilities, and the very fact that this
virus i s dangerous and it requires BSL-3, begs the fact
that it should be shown that it is inactivated in the

process, and | think ensure the safety of the process even
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t hough, you know, the data showed this norning that the
i nactivation process is the sane as the other viruses, but
since again | would like to reiterate the point. As |ong
as there is a virus available and can be grown, | think it
begs to the point that it should be shown that it is
i nactivated. Thanks.
DR. FARSH D: One nore question, then we break.
DR FITZPATRICK: | was just curious about the
slide on washing and the statenent that further reduction
of viruses or prions was provided by the washing steps when
we know fromthe past that we thought washing renoved
viruses, and Dr. Alter showed that we really didn't do
that, and I was just curious as to how you were

substantiating that washing was further reducing the | oad.

DR. ALFORD: | amsorry if you gather that from
my presentation. | didn't speak to that washing had any
effect on the viral |oad whatsoever. |In fact, in the

experinments that we do on viral inactivation, we stop the
experiments by quenching, so it purely is the inactivation
step. We have not studied the viral inactivation due to
washing. | ampurely representing it as chem ca

i nacti vati on.
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When | tal ked about prions, we have done sone
spi ki ng experinents wi th some soluble prion proteins both
pl atel et derived, as well as the al pha and the beta
reconbi nant forms, and with those spiking experinents, we
have just denonstrated a | og renoval of the sol uble
proteins, and they seemto track with other plasma proteins
i ke al bumi n and serum

So, what that denonstrates is that there are
proteins that are renoved, specifically, sonme serum
proteins. W study 1gG and al bum n obvi ously al so during
t hat washi ng process.

DR. FI TZPATRI CK:  Thank you.

DR. FARSHI D: Thank you. Now we take a 15-m nute
break. Please don't forget to go upstairs for the next
sessi on.

VI. Proposed Studies on Preval ence in Donors
Chair: Mary Chanberl and, CDC
Li nda Harvath, NHLBI, N H

DR. CHAMBERLAND: Thank you for your patience.
In addition to a little rearrangenent in the room
accommodat i ons, we have al so rearranged this session a

little bit at the request of the participants.
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This is Session VI, Proposed Studies on
Preval ence of West Nile Virus, and Liana Harvath from NHLB
wi Il be co-nbderating the session. The participants have
requested that instead of three individual speakers, M ke
Busch is going to speak about the project that is being
proposed, and he will then be joined in a panel discussion
by Steve Kl ei nman and Sue Stranmer fromthe Red Cross.

M ke will be our first speaker, M ke Busch from
t he Bl ood Centers of the Pacific.

The NI H Col | aborative Donor Preval ence

Li nked St udy

DR. BUSCH. Thanks, Mary. | am happy to
represent the study group, which actually forned
essentially the day that the first potential transplant
cases were reported by CDC, we began to call around,
convene conference calls and begin the process that is
still evolving as you will see to devel op the best study we
think we can to try to understand, not only the preval ence
of West Nile virema in the donor pool, but also scientific
guestions, transm ssion rate, cofactors that determ ne

transm ssion, and di sease outcone in donors and recipients.

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



As | think you will see, it is a struggle. |
remenber Indira yesterday tal king about the virtual
repository and in a sense this study is |like a virtual
study because we are really trying to chase an epidemc
that is very regional and very tenporal, and as | think we
saw yesterday, by the tinme the first cases were reported,
the epidem c had essentially already peaked, so the effort
to try to capture specinens that are optimally relevant to
determ ne preval ence has been a chal |l enge.

| just want to first again acknow edge the work
of a nunber of people. This effort is kind of co-sponsored
by NHLBI and CDC, George Nenp and Liana Harvath from NI H
and Mary and Lyle, who you know, but also Ken Cark, who is
really the person at CDC who has been focused on devel opi ng
it originally, as we wll talk, probably | ater, there was a
concept of a Phase | |link study that Ken was driving, and
then this larger Iink study, and now essentially these two
have nerged.

Wthin the REDS radar group, | particularly want
to acknow edge Sinobne @ynn, who is really a wonderfu
physi cian and statistician, who has driven the Wstat team

to put together the protocol, and then, as you wll see,
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the study that we will be pursuing involves a conbination
of sonme existing ongoing donor/recipient cohort studies
call ed the RADAR and TRI P study, and within that radar
program Steve Kleinman is the |lead on that project for
REDS and Dal e Truzey [ph] who is not a primary REDS
investigator, is leading the site in Pittsburgh that CDC is
supporting, the Institute of Transfusion Medi cine.

As you will see again, the TRIPS study is kind of
a clustered study within this |arger donor/recipient
foll owup study to Harvey Alter is leading. It is
essentially a continuation of Harvey's historical
donor/reci pient foll ow-up studies, but involves nuch nore
frequent sanples and characterization of genetic markers of
all the viruses in the serial sanples.

But as we will get to, in addition to these
hi storical repositories or these repositories that are
being built prospectively, we realized quickly that the
sanples in those repositories woul d not be adequate, so we
engaged Sue Stramer and Chyang Fang and Roger Dodd, and as
you will see, Red Cross is contributing a | arge nunber of

addi ti onal specinmens for use in this study.
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I n addi tion, we have additional donations that we
have identified fromsonme of the ABC Centers, Sally
Caglioti from UWVS, Darrell, actually representing the Life
Source Chicago collections, and Mke Strong who is a
representative fromthe Roche G oup and, as we will talk
|ater, there is now an effort to capture speci nens at Roche
collection Sites

This really is a study in progress, and we are
engaged very carefully with the NAT testing manufacturers
totry to identify and enploy the best test we can and the
bl ood screeni ng assays as they are being devel oped in the
st udy.

The objectives of the study, first, we have an
understanding that we really have the chall enge of
assessing the performance of the assays, particularly the
RNA, but also the IgM assays, so really the first objective
is to establish an analytic sensitivity panel that we can
use to validate the RNA tests that will be the primary
screeni ng assays for the study, and our target is to have
assays that achieve or exceed a |l ess than 50 genone per ni

detection limt.
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There is now work in collaboration with the CDC
Fort Collins Group to really get these panels put together
and distributed, so we can really understand the relative
and absolute sensitivity of these assays initially focusing
on the assays, the candi date assays to support the link
study, but then subsequently or in parallel, build |Iarger
panel s, perhaps in collaboration with some of the
comerci al conpanies |like BBl that are building these
panel s al ready, established panels for both RNA and | gM
assay assessnent that we can use as the blood industry to
conpare these assays and understand the rel ative
performance and rol e of these assays, both the screening
tests, as well as confirmatory tests, if donor screening
noves forward.

The second set of objectives relate to defining
t he preval ence of virem a and the di sease outcones and the
donors, so here, we will be testing archived donor sanples
for RNA using the nost sensitive RNA tests we can identify
and as single donation testing, so that we can identify as
many virem c sanples as may exist to the limt of detection

of the assays.
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There again, this study will exploit the
speci mens that are available regionally, as well as
tenporally, to maxim ze representation of hot zone
speci nens, but also with the inclusion of sanples from
ot her regions of the country, so we can generalize a
nati onal preval ence estimate, and that will be sort of
linked with Lyle Petersen's estinates of the relative
preval ence around the country of West N | e disease.

Once we find these virem c donation sanples, we
w Il characterize the viral |oad, the IgM status, and they
will be subjected to culture to try to understand the
determ nates of transnission and al so to guide the decision
about what will be the advantage of trying to nove to an
i ndi vi dual versus bringing up West Nile on m ni pool NAT and
is there ability of IgMto detect a subset, a significant
subset of these virem c donations.

The donations that are found viremc, this is a
I i nked study and the protocol and consents and fol |l ow-up
materials are in place, so that we will recall the donors,
verify the infection status through both I gMand RNA

testing, and also to recall the donors adm nistered
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guestionnaire as to whether they recall having devel oped
synptonms shortly after the donation.

We will also | ook at the bl ood centers routine
cal | back records to see if any of these donors in fact did
call back with the enhanced FDA recommended cal | back system
to find out, you know, again, was there disease in any
significant fraction of these donors.

The other thing we realized we needed to
under stand was the background preval ence of infection in
t he donor pool, as well as in the recipients. Most of
these sanples we will be testing actually will not have
pre-transfusion sanples fromthe recipients, so we wll
have recipients we are recalling three, six nonths after
they received a blood transfusion, and we wi |l be assessing
the transmssion rate fromvirem c donors by determ ning
the IgMrate in these recipients.

That needs to be viewed in the context of a
background rate within a recipient population to determn ne
the transm ssion rate. So, we have designed two sort of
control popul ati ons.

The first will be to | ook at we are projecting

about 10,000 representative all ogeneic donors from
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different West Nile activity regions, do IgM and with that
rate of IgMpositivity, we can | think work with Lyle
Petersen to feed his nodel to estinmate the incidence rate
based on the crude idea of reactivity, and know ng the

i ncidence rate, one can estimate the transfusion risk given
t he understanding of the duration of the virem c w ndow
period. So, that is one piece, the allogeneic donor piece.

But, secondly, rather than trying to enroll a
| ar ge popul ati on of control recipients, recipients who did
not get virem c donations, we are actually going to use
aut ol ogous donors as a surrogate for recipients.

W have done work recently, Steve Kl ei nman
presented at AABB an anal ysis. Autol ogous donors are
essentially people who are coming in to get a transfusion
in the next week or two, and they are just giving to
t hensel ves.

What we know is that the rates of all the markers
are very simlar in autol ogous donors in pre-transfusion
sanples fromrecipients and in the range of 8- to 10-fold
hi gher than in allo donors, so we are using auto donors as
a surrogate to get a background rate in recipients, and

t hese other donors, the sanples will be tested in an
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anonym zed context, non-linked, so we don't need to recal

t hose people, and the sanples will actually be coll ected,
the sanples that we will test will be sanples that wll
have been collected around the sane tinme as we are testing
the recipients.

The next issue, and the critical really outcone
of the study, in addition to donor virem a, is transm ssion
rate to recipients. W really don't understand that
particularly, the relationship if we do find a popul ation
of low level viremcs, you know, are they infecting
recipients, if IgMis present in a subset of virem cs, does
that influence transm ssion rate.

So, we will be recalling the recipients of the
virem c donation, testing themfor both IgMand RNA to
determ ne did they becone infected, |ooking then at the
donor and recipient factors that may influence whether
transm ssion occurred, so viral load in the unit, IgM
status, infectivity in tissue culture, and the recipient
sort of underlying di sease consi derations.

Al'so, then, recipients will be admnistered a

synptom questionnaire to try to determ ne what proportion

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



of recipients of viremc units who becane infected actually
mani fested West Nile rel ated di sease.

Now, to show you the kinds of sanples that we
have, there are two repositories | alluded to, one RADAR
the other TRIPS. Now, RADAR is an NHLBI -sponsored |i nked
prospective donor recipient study. It began about two
years ago at seven regional sites.

The goal of the study is to enroll 4,000
reci pi ents having pre- and post-transfusion, about six
nmont hs post-transfusion sanples fromthese recipients. W
are about alnpbst at 3,000 at this point, so this is a study
that is going on at the opportune tine.

Now, these 4,000 recipients will have received
about 15,000 donations, so we will have 15,000 donor
exposures over this period of tinme in these regions. 1In
order to be sure that the maxi mnum nunber of donor units go
into the recipients, as you will see, the blood centers
actual ly over-collect donations and designate them for
RADAR r eci pi ent s.

So, we have about 8-fold the nunber of donations

in the repository than actually went in to the recipients
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who enrolled in the study, and that becones a factor in a
few m nutes.

The strategy of this, it is a study that is
really intended to test donation sanples and have the
speci nens fromthe pre- and post-transfusion sanples and
the recipients in the freezer, so that as a new agent |ike
West Nile now cones along, we can very quickly go to these
sanpl es and sinply test them

The recipients have consented to and the donors
to storage of their specinmens and to subsequent testing for
new agents al though we do have to go back and get IRB
cl earance that all the pieces are in place, but we do not
have to reconsent the donors and recipients.

We have both frozen whol e bl ood aliquots and
pl asma al i quots from donati ons and reci pi ent sanples. The
general strategy is to test the recipient 6- to 12-nonth
sanple, and then if the recipient is positive, then, we
test the 3 to discrimnate a transm ssion event froma pre-
existing infection in the recipients.

The TRIPS study stands for Transfusion Rel ated
I nfecti ons Prospectively Study. It is Harvey Alter-ism

This again is an ongoi ng study that essentially carries on
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what Harvey has done for several decades, focused in the
D.C. area. In addition to the NIH Cdinical Center, the
study actually includes a site at the Children's Hospital
D.C. site.

This is sonmewhat simlar although Harvey is
really endeavoring to get all donation sanples for al
enrolled recipients frozen anay. He is focused on highly
transfused patients whereas the RADAR is particularly
| ooki ng at orthopedic type in cardiac bypass.

Now, Harvey's, the big difference again is the
RADAR only has pre-transfusion 6 nonths, whereas Harvey's
col l ections include essentially weekly sanples for the
first nonth, then nonthly, so it allows nuch nore carefu
characterization of the time course of events in infected
recipients.

In fact, in a prospective context, these
reci pient serial sanples are being nonitored for all the
viruses shown here by both nucleic acid, as well as
serol ogi ¢ net hods.

So, these are, you know, wonderful resources and
a large investnent of both the CDC and the NIH to build

these repositories, but as we have cone to | earn, when you
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have got sonething as tenporal and focal as West Nile, this
repository is not the whol e answer.

So, what you see here are the sanples in the
repositories fromthe participating centers by nonth, so it
i ncl udes both the RADAR and TRI PS sanpl es.

So, we have a total of about 15,000 donation
sanpl es of over this 4-nonth period of interest, but when
we | ook then at the West Nile activity wthin the regions
represented in the study, it turns out that only 3,000 or
so of the 15,000 sanples are fromregions that have proven
to be relatively high in terns of West Nile activity.

In addition, if we |look at the curves that Lyle
showed yesterday, and the fact that the epidemc really
peaked in a very brief, you know, one- to two-nonth peri od,
only a subset of these sanples are really very high yield
sanmpl es.

In addition, as | nentioned, we over-collect in
order to have enough donations to support the enrolled
recipients. W enroll and freeze away a | arge nunber of
addi tional units.

What this slide shows is the percentage of the

RADAR 15, 000 donations in the repository during the period
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of interest that are actually fromrecipients, the
corresponding units that went into enrolled recipients,
that were linked to enrolled recipients.

You can see that actually only 13 percent of
these units have recipients for whom we al ready have pre-
sanpl e and post-sanple in progress.

So, in fact, in this study, we are not only
intending to test the link, but we will also test the
donations that went into the recipients who did not enroll,
and these recipients will be traced through | ookback. W
won't have a pre-transfusion sanple, but these are
i nportant sanples to contribute to a preval ence and
estimate, and through | ookback, will determ ne transm ssion
rate.

Now, again realizing that the nunbers fromthese
formal studies were not sufficient, we continued to closely
work with Sue and the Red Cross folks. Sue i mediately on,
you know, the appreciation this was going to be a problem
begi nning of Septenber, initiated retrieving and freezing
away plasma, actually freezing down the residual plasm in

the PPT tubes, which are used at Red Cross for NAT testing.
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This slide shows the nunber of specinens that the
different sites have frozen fromsites that, in conjunction
with CDC, were determned to be potentially inportant sites
for preval ence.

You see that she has got 27,000 donations from
St. Louis, 23,000 fromDetroit, 21,000 from Cl evel and.
These are col |l ected over about a six-week period, and we
are working nowwth Lyle to determ ne which of these
sanpl es are the highest probability given the tenpora
epidem c in these regions, and just continuing three
addi tional sites of @ulf Coast Red Cross collection,

Chi cago, and Menphi s, the nunbers you see here.

But again if you focus on the periods of
interest, we will probably end up focusing or prioritizing
testing a subset of these specinens.

Actual ly, this then sumrari zes the avail abl e
speci nens and the subset that are likely to be of
reasonabl e probability of yielding virem c donations based
on the epidemc, so these are the nunbers we just tal ked
to, only 3,000 of the 14,000 or so in RADAR and TRIPS are
likely to be informative for yield. Potentially as nany as

45, 000 at the Red Cross, 90, 000.
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We have al so supplenented with 3,000 sanples from
both the M ssissippi UVS collection site and the Life
Source Chicago collection site, separate aliquots frozen
away for the link study, and there is close discussion with
Roche.

The Roche Net System creates an archive plate,
which is a 1.5 M.D bottom i cropl ate archive, and our hope
is to work to use sone of these sanples in conjunction with
Roche at either in an initial phase, perhaps at the CDC
Fort Collins test |ab, but subsequently, as Roche brings up
their assay in the spring, we hope to work with themto
enpl oy the same protocol to expand the data on preval ence
and transm ssion.

So, a total of over 100,000 speci nens avail able
of which potentially, nore than 50,000 nay be informative.

Again, just to step back, in ternms of the study,
we sort of defined two phases, a Phase I, which is really
t he period where we are now working to establish the
per formance of candi date assays, benchmarki ng these
candi date assays that are being devel oped to get program
Roche assays agai nst the Fort Collins' assays, so really

creating panels that can, head to head, define the relative
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sensitivity and absolute sensitivity of these tests, also
devel opi ng | arger performance panels that woul d be
avai | abl e to anyone who would be interested to assess the
performance of the RNA, as well as IDMtests.

Then, the major Phase Il conponent, which wl|l
i nvol ve testing. The plan is to test at |east 50,000
speci mens over time, perhaps in a phase node, prioritizing
t hese sanpl es that have the highest probability of virem a,
agai n over this past sunmer/fall.

This will allow us to define the preval ence of
virema in the donors and to characterize the viremc
sanples, recall the recipients and testing of the recipient
foll owup sanples that are already in the RADAR/ TRI PS
repository will allow definition of transm ssion rate and
| ookback will be required, though, for the majority of
sanpl es because they are not enrolled in that study, and we
will be able to |look at correlates of transm ssion.

| nmentioned that we will be getting background
rates both in allogeneic donors to nodel the probability of
wi ndow phase donations, as well as in autol ogous donors to

assess the background rate of recipients for definition of
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a transmssion rate fromthe virem c donations by
subtracting away the background rate.

Timng sort of sunmmary. Again, fortunately,

t hese RADAR/ TRI PS sanpl es have been coll ected, you know,
for the last few years, and continue to be collected
through the entire epidemc, but unfortunately, they are
not in the hottest |ocations and tenporally, the nunbers
are not sufficient, so this is why we kicked in these
addi tional sites beginning in Septenber.

We have al so been working actively and have a
protocol that is going through | RB cl earance now.

W don't need to go through all of this, but the
| aboratory conmponent of this is really a plan to launch in
t he begi nning of next year with the najor testing being in
the first quarter of next year, so we would have data
avail abl e to gui de policy issues.

The recalling of the recipients and the donors
will trail imediately after we find viremc units, we wll

i mredi ately proceed with donor and recipient |ookback, but

will likely continue through md-sumer of next year
Then, the analyses will phase in, in ternms of the
initial analysis of performance of the assays, will go on
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over the next few nonths, but the major analysis of
transm ssion rate will occur next sumer.

Just to close, | just want to throw out sort of
sonme power sort of anal yses that ask the questions of, you
know, how bi g does the study need to be, and given as big
as we are able to do, you know, what is our confidence of
being able to rule out a significant preval ence or define a
transm ssion rate with precision.

The first thing to sort of think about is if we
test a certain nunber of units, and we don't find any
virem cs, what is our confidence bound on the possible
preval ence in the donor pool.

So, it turns out that sort of this so-called Rule
of 3, if you get zero, the 95 percent upper bound is 3, and
you divide 3 by the denom nator, and you get the 95 percent
confidence interval. It is an easy way to do it, but there
is a conputer that does it.

You get these kind of numbers. So, the bottom
line is if, for exanple, we test 50,000 donations and find
zero events, there is still a 5 percent probability that
t he preval ence could be as high as 6 per 100,000, which is

not very reassuring for blood bankers.
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So, this is why a study of 50 or 100,000 and a
negative result doesn't give us the confidence we like to
say there isn't a significant risk.

Smal | nunbers here, but just the principle, and |
w Il walk you through sort of one line kind of thing. The
next question is how many virenm c donations will we find
and what is our confidence bound around the preval ence of
virem a dependent on the true preval ence and the sanple
si ze.

So, if we take, for exanple, this first |ine,
which is maybe realistic given Lyle's nore updated nodel s,
where the preval ence may be as |low as 5 per 100,000 or 1 in
20,000, and we test 50,000 donations, we predict picking
up, you know, only 2 or 3 virem c donations, and the
confidence bound around the preval ence of virem a would go
fromzero to 6.

| f we can push these nunbers way up, if the
preval ence is the same and we had 200, 000 sanpl es
representative of the areas of interest, then, we would
pi ck up 10, and the confidence bound would be 4 to 16.

So, these are not very big nunbers in terns of

virem c donations to address the other questions of the
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study, the transmi ssion rate, determ nants of transm ssion,
di sease outconme. So, it is all really dependent on the
true preval ence and our ability to enrich for preval ence by
focusing in on higher preval ence regions.

We can also ask in ternms then of viremc
donations and then recalling recipients and assum ng, |
forget the exact assunptions, but | think we assunme we will
get 1 recipient enrolled with outcone for every 2 viremc
donations just due the realities of |ookback tracing and
testing.

So, with that, if we take, for exanple, this
first line of .05 or 5 per 100,000, and only test 50, 000,
the likelihood is we will only pick up 1 or 2 enrolled
recipients, and 1 or 2 donor recipient pairs, so we wll
get a very inprecise estimate of the transm ssion rate.

This is actually the confidence bound around the
transmission rate at the two bounds of that.

So, the point here is, is that when the
preval ence rates we are predicting, and the nunbers of
sanpl es we have available, we wll probably only end up
enrolling a noderate nunber of recipients, and not get a

real precise estimate around the transm ssion rate.
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You can take it the next |evel and say, okay,
wel |, | have given the sane potential preval ence rates and
sanpl e sizes, and assum ng transm ssion rates of 25, 50, or
75 percent, how precise can we be around a probability that
these recipients will have devel oped West Nil e di sease.

So, these give us confidence bounds around those
di sease rates, and nothing specific here for you to take
away ot her than that because of the | ow preval ence, and the
limted availability of sanples fromthe critical tine
periods, we don't think we are really very well powered to
| ook at these secondary questions of transm ssion rate and
di sease penetrance. Nonethel ess, we believe the study is
critical to conduct and are proceeding.

The one sort of change that has evol ved recently
is a decision to prioritize the best sanples fromthe study
and probably have those tested over the next few nonths at
the CDC Fort Collins |ab.

They will only require a small fraction of the
vol une needed, so there will be anple volume to cone back
to be licensed or to be inplenented assays, but the idea is

to probably prioritize sort of the 5,000 best, but based on
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t he preval ence data, the 5,000 best, nost likely viremc
sanpl es and test those first.

Thank you.

[ Appl ause. ]

DR. HARVATH. Thank you, M ke. W have about 15
m nutes for the panel discussion. | would like to invite
Steve, Sue, and Mke. |[If there are burning questions in
the other room please feel free to join us.

Di scussi on

DR KLEINVAN: Liana, | would like to start off
by maki ng one comment, if I could, and that is, it is hard
to know at this point how productive this study will be, as
M ke nentioned, because we sinply don't know the preval ence
rate, but we have worked out very good, | think, donor and
recipient materials having basically started with what CDC
has, and protocols for donor and recipient recall.

| think one additional benefit fromthis study
could be that we may be able to take the approaches that we
wor ked out, and if we can nmake these avail abl e, perhaps
manuf acturers, as they submt INDs, can use for testing
next year assunming that is going to happen, can use these

fairly uniform approaches, so that if we don't get enough

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



transm ssion data based on this research study, and if we
are in the circunstance of doing testing, at |east we nay
have good donor follow-up data if everybody does the sane
sort of thing next year, and obviously, you won't have
reci pient data because those units wouldn't be transfused,
but you coul d have | ookback dat a.

Just a thought that cane to nme while M ke was
presenting, that there is an additional benefit of having
done all this early work.

DR STRAMER. | would like to just add to what
Steve said, and, in fact, the cases, the Red Cross and al
the bl ood centers are investigating now, which use some of
t he donor followup materials, wll only conpl enent the
study and we will be able to build a stronger database by
what we have coll ected through case investigations through
what the study vyields.

DR BI ANCO. Cel so Bianco, Anerica's Bl ood
Centers.

This is very nice, but sonewhat frustrating
because of the fear of not getting the results. One thing
is that if the study group distributes those materials, it

won't be bad at | east at ABC to have all our centers have
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access to those materials and try to be uniform and | am
sure that within the Red Cross, that is not an issue.

| just would |like to hear your thoughts. You
must have thought a | ot about what if we don't get
anything, what is that going to do to us next year, next
year when the manufacturers cone up with assays that are
based on whatever sanpl es are avail abl e, sone spi ked, which
is we just go ahead?

DR KLEINVAN:  Well, | think it is an inportant
guestion. In fact, when | present, you know, that is
exactly the question that we have, you know, the AABB w ||
have in its statenent what is the threshold for deciding
that that testing will proceed.

But in thinking about this, it seens to ne that
we woul d have two different--we have a scenario today that
is different fromone that we had a nonth ago when we
pl anned the study, and that is we didn't have these well -
document ed case investigations a nonth or two nonths ago.
We knew of the one organ donor early on, but that was it.

So, | think if we think back six weeks or so and
we said negative results m ght have a significant influence

on policy, because, in fact, we may not have a problem but
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| think in the face of six proven transm ssions, you would
have to say six proven transm ssions, and nore perhaps to
conme since cases are under investigation, that is going to
be nore meaningful data in ternms of policy than the results
of the study.

Now, the results of the study, if we find viremc
donors, may be hel pful in terms of knowi ng how well the
assays wll perform whether mnipool testing is
sufficient, what the role of IgMis and all these kinds of
things, but | think in terns of a policy decision, we have
anot her source of data out there, which is the case
investigations that | think is a nore nmeani ngful source of
data than what will generate fromthis study.

You can still ask the question do we have enough
transm ssion fromthe case investigations to justify
screening, and | think hopefully, we will have a discussion
of that this afternoon.

DR BUSCH. | would just add that we are going to
be testing with a nore sensitive test than probably is
viabl e for inplenentation next year. W w Il be doing
singl e donations and the high sensitivity assays, and

realistically, everyone here knows mass screeni ng next
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year, if done, will be done nostly in pools. W mght be
able to nodify pool size, but there is no way to bring up
single-unit testing on a national |evel.

So, the study is actually probably better than
routi ne screening, but the nunbers are too small. In
thinking this through and actually talking with Jay Epstein
| ast week, if we had, say, 100,000 reasonabl e preval ence
sanpl es and found none, then, | think even in |light of the
case reports, there mght be a nore bal anced consi deration
of having capacity to test, but actually tracing the
epidem c closely, and inplenenting potentially regionally,
tenporally, but prospectively, | nmean what is not allowable
according to FDA is to not have a test that could be
i npl enent ed prospectively next year.

But then realistically, and Sue can speak to
this, historically, we have never thought about regional
testing, selective testing. It is alnost inpossible to
i npl enent systematically.

DR. NAKHASI: | just wanted to echo Celso's
feeling again. Looking at the balanced rate, and from
Lyl e's data, and what you presented here, the question is

obviously you will find, and the question is what is the
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denom nator, how large the study has to be to really find
t hose sanpl es.

The second question is are you planning to
i ncl ude next year, sanples, because obviously, if there is
an epidem c next year, are we planning in advance in the
conjugation of this study, to take care of those sanples
and to involve the sanpl es?

DR. STRAMER: | think the prem se was by the next
nosqui to season, we woul d have screening in place. Now, if
t hat doesn't happen, | think then we would have to | ook at
whether it is expanding the nunbers to the study or
conti nuati on.

| think the nessage that we got at the AABB
nmeeting that | think we had on Septenber 20th, was we have
to nove |ightning speed ahead and get sone type of
screening nethod in place at |east by the next nobsquito
season.

So, | think as part of the IND process, we wll
build in research questions, but | think those will change
as we bring up the IND tests.

DR. NAKHASI: Also, | didn't hear you nention,

are we taking care of both the serological as well as the
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nucl eic acid testing? Again, you said it can be m nipool
or NAT. Could you el aborate nore on that, please?

DR. BUSCH. The concept was to primarily screen
the full set of sanples to be tested by RNA with single
donation RNA. W could then reflex those sanples both to a
sort of dilutional or mnipool type assessnent to see would
t hey have been detected by m nipool.

We also intend to test those by IgMto determ ne
how many of those virem c units actually could have been
detected by an IGMtest. In addition, the plan is to test
approxi mately 10,000 representati ve sanples for | gMthat
are not RNA positive to get a rate of IgMpositivity across
t he regi ons of study.

DR KLEINVAN: | think one additional comment,

t hough, is the IgM aspect of the study is, of course,
dependent upon having an assay, an |IgM assay, that can
easily test 10,000 sanples. It is quite clear that CDC
cannot test 10,000 sanples by ELISA, and | don't think that
there is yet another identified source for IgMtesting, so
that may be sonething that doesn't happen in as tinely a

frame as the RNA testing although if manufacturers work on
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devel opi ng that assay, | think we will have to qualify a
candi date IgM assay as it comes al ong.

DR. STRAMER: Conversely, if there is an | gM
assay on a platformthat can be done in a nore autonated
fashion than the CDC assay, ideally, actually, all of the
sanpl es should be tested, and the I gM assays woul d t hrough
an i mmune conpl ex disruption procedure, so if there is | ow
| evel virus, we would be able to detect it in these
sanpl es.

Certainly, a study of 10,000 may not identify
enough 1gM positives that have |low level virema, and in
order to really identify the utility of I1gM the nunbers
may be increased, but as Steve just said, | think it is
dependent on the availability of an assay.

DR. BUSCH: Two comments. One is in terns of
next year, actually assum ng we are screening mnipool, one
thing, the study could actually continue and freeze down
the sanples fromregions that are high West Nile activity,
and retest themsingly as part of a research protocol, and
then we will have recipients of those products and coul d

get nore information on transm ssion rate.
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The other thing that I think came up | ast night
in continued discussions is perhaps the nost inportant
aspect of the study is really to give us better confidence
in the accuracy of the nodel, because that is really, you
know, we always are nodeling everything, everybody believes
those things, but it is inportant to have dat a.

DR. NAKHASI: Absol utely.

DR. BUSCH: And the IgMdata, you know, the
sanpl es we have are actually great for IgMtesting because
they are on the heel of the epidemc. | think, |ike Sue
says, maybe expanding the IgMtest conponent and
understanding the rate of recent infections will allow us
to get a better sense of Lyle's nodels appropriately.

DR STRAMER In sone of what we |earned
yesterday, looking at the titer of IgM at least in a
research node, ratios of IgMto IgG we nay be able to plot
a time course to when I gM positives woul d have been
i nfect ed.

DR, KLEINVAN: | think the goal at this point is
to build the research protocol to be as flexible as
possi bl e, because we are trying to research sonething that

is a noving target obviously, and given the admnistrative
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requirenments of putting a research study in place, that is,
drawi ng up the protocol, getting |IRB approval, getting
fundi ng, you know, that obviously takes a nunber of nonths
to do.

So, | think we want to have all those pieces in
pl ace, so that we can start the study, actual testing early
next year, but | think we also want to build it in a way so
that it is easy to go back to IRBs and say, well, we have
anended the protocol and we can get a quick turnaround
time, you know, presumably within a nonth to approve these
amendnent s.

So, | think you are seeing, as Mke said, a work
in progress and depending on where we are, as |long as we
have the sanpl e sources and the procedures in place, we
shoul d be able to change the testing to reflect the current
state of the art, and as Sue said, even keep the study
goi ng |l onger even in the face of screening, we will not
have answered all the questions, and there is roomto do
additional either RNA testing or IgMtesting even if we
have sonething in place for routine screening next year.

DR. NAKHASI: Along the sane lines, are there

pl ans just not only focusing on West Nile, you know,
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yesterday' s di scussion was could we expand it to other, you
know, Japanese encephalitis, for related fam|lies of
viruses, are you planning to |look at that?

DR BUSCH:  No.

DR. STRAMER | think that woul d be just kind of
nonavail ability of our agents to do that. W have sanples
now in the repository, we are not rate limted, | mean that
can be done, but reagents woul d obvi ously be needed.

DR. KLEI NVAN: There are two issues. Wth regard
to RADAR and TRIPS, we do have perm ssion to test for new
agents that mght be threats, so | think it would not be
difficult to extend the study to that if the reagents
exi st ed.

Wth regard to the Red Cross sanples, these were
not obt ained in advance with consent of the donors to test
for West Nile because that wasn't really a consideration.
So, | think because of the problemwth Wst Nle, the |IRBs
won't have any problemw th testing for West Nile. Wether
they would al so extend that to testing for other
flaviviruses that are not acute public health probl ens,
usi ng those sane sanple sources, | think remains to be

seen. | guess we just don't know at this point.
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DR. STRAMER: No, we don't know. You would have
to take that up with the IRB, but | wouldn't anticipate it
is a problemif you are | ooking at enmerging threats.

DR. BIANCO | would like just to reinforce what
actually M ke touched on first. | think that if you could,
you should start planning to continue the study next year
in face of the fact that nost of us will be testing in
m nipools. In certain regions, as soon as the birds start
falling off the trees, you could focus on those popul ati ons
because in mnipool testing, we will not know at that point
what the sensitivity of that testing will be.

Since you already are applying for I RBs and al
that, it would be extended a little bit, and I am sure you
can convince NIH and others to continue, and CDC, to
conti nue fundi ng.

DR. BUSCH. | amnot so sure about that one, but
if you | ook at the dynam cs, both what we saw yesterday in
t he hanster data, which | thought was very nice fromthe
Vitex people, you know, this ranp-up is so fast. The
difference of a pool size of 10 and 24 is trivial, | think,
so |l really don't think that the issue--I nean we all know

t he debate over |ID versus mnipool for HV and HCV, and we
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are confortable with m nipool at |east on an interimbasis,
and | think we should be very confortable with m nipool for
this virus.

The dynami cs are so brisk that even though there
is relatively lowvirema, it is not that low, and it cones
up fast, so | agree with you that we should do that, but I
don't expect we will find nuch that was m ssed.

DR. TABOR: That was a nice sunmary of the
pl anned studies. | don't know whether | missed it, but I
don't think I heard you say which tests, whose tests, whose
nmet hods you were going to be using.

| want to use that to ask a question. dearly,
we are in a situation where the test nethods are going to
be evolving. W heard yesterday that sonme of the conpanies
are using the sanme platforns that they use for NAT testing
for HCV and H'V, but we al so heard about |gM assays.

W heard that 1gM assays are rarely positive in
t he sane sanple as PCR-based assays because we have an
evolution of the serologic picture, the serol ogic and
virologic viral load picture that we don't fully understand

yet.
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| also got the sense fromthe presentations and
things | heard on the break that the people working on | gM
assays are going to be--they nust have sonething in the
wor ks because they are people who think that |1gM assays are
going to be used next year, and clearly, there are probl ens
with the I gM assays because of their |ong period of
positivity after infection, and nmaybe the fact that they
are aren't caught early enough.

So, | guess ny question is how are you going to
take into consideration the fact that these tests are going
to be perhaps a lot better, sone of themare going to be a
| ot better, say, next spring than they are today, are you
going to retest things, are we going to have to rel ook at
t he data?

DR. BUSCH | think on the IgMfront, we really
don't | think anticipate--again, the primary screen
strategy will be RNA because | think nost people believe
that is the strategy, to interdict by infectious units.

The IgMtesting isn't planned until next spring.
The major initial focus of the study, actually Chyang Fang
is leading a working group that is building these panels,

and we are now going to work closely with Rob Lanciotti in
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CDC to integrate their performance panels that we heard
about yesterday, along with additional sanples, and really
conpare these assays, both the RNA assays and the IgM so
we hope to have data to decide which test is the best
avail able at the tinme we need the data.

| think the discussion this afternoon and now
needs to be is the data fromthis study going to be a
determ nant of a policy of do we screen or not and how do
we screen, and if so, and we think it should, and
therefore, that is why we are actually planning an
accel erated testing of the highest probability specinens
using the CDC Lab, because that is really the only assay
that is avail abl e now.

DR. TABOR. W are obviously going to be, as in
many of these situations, if you and Sue Stranmer and a few
others weren't generating this data, we wouldn't have the
data to base policy decisions on. W are all very gratefu
for these studies, and there may be a few ot her sources
particularly fromtesting plasma, other sources of field
i nformati on.

But in the case of these studies, whose nethods

are you planning to use, or it that not yet known?
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DR BUSCH  CQbviously, you know, the two tests, |
nmean there are other possibilities, but the two tests that
are able to be brought up for RNA screening next year are
GenProbe, Chiron, and Roche.

Because NHLBI has a support relationship with
GenProbe for their TMA devel opnent, we have a resource
there that is available to us for the testing. W are in
di scussions with Roche about them participating by testing
under a simlar protocol, the sanples that they have
t hrough their archived plate retenti on work.

| mean we would |ike the study to help enable
t hese conpanies to nove forward, and the study wi Il include
t he conparative performance of these assays relative to
CDC.

DR. TABOR: And whose | gM assay?

DR KLEINVAN. As | said, we don't know. W have
to qualify assays as they conme al ong and determ ne by
criteria, | don't think we have totally worked out, but
t hey are dependent on panels, you know, that we have a
sufficient sensitivity assay.

This rem nds ne of the early days of H 'V and the

early days of hepatitis C, when you are both trying to
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generate data and recognizing that the tools, if you take
your val uabl e speci nens and test them today, your tools are
not as good as if you waited six nonths, and yet if you
don't test them you don't have the prelimnary information
that is useful

| think we have encountered the probl em before,
and | think we just have to--it is sort of unusual, if you
will, for a very large study |ike this, we have got to fly
by the seat of our pants a little bit and know that we w ||
| ook at the information. W have got good people on the
steering commttee and will presumably nake the best
decisions, but | don't think we have them worked out yet.

DR STRAMER  To continue the response, we won't
be using these reagents until they are under IND, so
sensitivity criteria wll already have been worked out at
| east in good enough neasures to | abel reagents |UQO

In addition to that, we have study criteria, the
protocol, to say |less than 50 copies per m, which is what
M ke did review in the protocol, and to address the
critical sanples that will be tested first with the CDC

assay.
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Those sanples will be returned and then retested
wi th assays having i nproved sensitivity. So, we will try
to optimze the sanples of greatest interest to be tested
with the assays of greatest sensitivity.

DR. KLEINVAN. Certainly, any positive sanples
that we find I think hopefully will have enough sanple
volune to then run themthrough other candi date assays. It
i s obvious we have to choose the right screening assay to
get positive assays, but | think the intention would be to
| ook at all avail abl e resources and subject those sanples
to testing by nmultiple tests as they becone avail abl e.

DR. BUSCH. And | think the data we are seeing
from GenProbe and Roche, the screening assays, they are
bui | di ng, what is now tested are head to head as good as
what we have got for HV and HCV, and with 0.5 m input, |
don't think we are going to see any increased sensitivity
beyond what they have al ready begun to show us.

MR. DAWSON: Dawson from Abbott. Just a comment.
W will be looking at IgMtests for potential for blood
screening. W are |ooking at different antigens and
different assay formats, but, you know, | have heard a | ot

of nore discouraging type of discussion at this neeting
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t han encouraging for 1gM screening, but still we have an
open mind to |l ook at what we can do with IgM W have
built ITgMtests for 30 years at Abbott, have got sone
experience, so we like to |ook.

You know, for sonme viruses, for HCV/H'V, an | gM
test really didn't help very nuch and you only find it
sporadically here. It looks like it is alittle nore
hopeful that a |lot of people do make 1gM \Whet her they
make it early enough is another question, but we really
need the help of various individuals here, many of whom I
have spoken to.

The real key and the heart of the natter with | gM
is those sanples that transmt the virus, are they IgM
positive. Mst of the data we have seen to date, they have
been negative, but we would like to take a shot with our
assay format, with perhaps different antigens, you know,
can we detect IgMin these sanpl es.

This will probably be our decision process wll
depend on how well we do on these virem c sanples that
transmt virus.

DR. BUSCH. We coul d discuss including an assay

like yours in the study in a way that these all ogeneic
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donors that we test for IgM it may be justified.

Qobvi ously, those, we mght want to retest for RNA if they
were initially negative to make sure, but in addition,
maybe on a subset of I1gM positives that have particul ar
high-titer characteristics, we could retrieve recipients
and see is there any transm ssion |linked to I gM positives.

MR. DAWSON. Sure, yes, and to maybe even | ook,
follow up on individuals who are persistently high |evel
IgM is this sone indication of continuing viral presence.
You might not find it in the blood. It could be
conpartnental i zed in organs or sonething el se.

But we are in the gane at |east for the tine
bei ng, and we would want to | ook for those sanples that are
going to really help us make our m nd up, you know, what is
Abbott going to do in the blood screening arena.

DR. NAKHASI: | just really want to, you know,
sort of focus attention one nore tine again. As MKke said
earlier, we don't have to keep our mnd closed about the
seasonal variation, geographical distributions of this
virus, and on one virus is present, and all those things.

Looking at Lyle's epidenm c, you know, preval ence

charts, and nodeling, and I will be very nuch | ooking
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forward to what this kind of study cones out, | think we
need to keep our m nd open whether it needs, the
i npl ement ati ons need seasonal or non-geographical .

That is ny personal feeling, | amnot speaking
for FDA at the nonent, but what | amsaying is having a
scientific study and the outcone of that study com ng out
of that study will be very inportant, as you said, for
deci si onal processes.

DR. HARVATH. On behalf of the group here, |
woul d I'i ke to thank everyone for their participation and
especially, MKke, Sue, and Steve for the great discussion.

| understand we have anot her session i medi ately
in this room and | have been instructed as to which key
will pull up their presentation, so whoever the noderator
is, if they would step forward. Thank you very nuch.

[ Appl ause. ]

VII. Regulatory |ssues
Chair: Paul Med, FDA

DR. M ED: Thank you, Liana.

My nane is Paul Med. | amfromthe D vision of
Enmer gi ng and Transfusion Transmtted Diseases in the Ofice

of Bl ood at CBER
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Wel cone to the session on Regul atory |ssues.
Quite a few regul atory questions have been raised during
t he sessions yesterday, during the coffee breaks yesterday
and today, and | hope we can address all of those in this
sessi on.

We will have a question and answer period for our
two speakers after their presentations, so | hope you wll
take that opportunity to ask all of your questions.

Qur first speaker in this sessionis Dr. Robin
Bi swas fromthe Division of Energing and Transfusion
Transmtted Diseases in the Ofice of Blood at CBER Robin
wi || address considerations in the devel opment of assays
for testing blood donors for West Nile Virus.

Robi n.

Consi derations in Devel opi ng Assays for Testing
Donors for West Nile Virus

DR. BI SWAS: Thanks, Paul .

After the one and a half days and particularly
after the discussion that we just had now, | find nyself in

a pretty difficult position to give this talk.
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| would Iike to say that pretty nuch everything
that I will cover has already been covered and we had a | ot
of interesting discussions.

Now, these considerations, we are very, very
flexible on this. W are dealing, of course, wth a noving
target, we have sone data, there is nore data to be
gathered, and so I can't be here and set policy.

| would also like to say that in regard to the
assays, | would like to say upfront that there is a need
for FDA to talk to the individual manufacturers together
wi th the bl ood organi zations to set exactly what the
studi es should be, what the clinical trials should be for
t he individual assays.

[ Slide.]

Now, what types of donations should be tested for
West Nile Virus? | think our colleagues at CDC have done
an enornmous armount of work with a |ot of stress, and they
have shown really that donations of blood conponents for
transfusion really needs to be considered.

They have likely transmtted West Nile Virus

associated with norbidity and nortality, and at the present
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time, blood conponents for transfusion do not undergo viral

i nacti vati on.

[ SIide.]
Now, in regards to plasma, well, we had a very
spirited tinme in the other room | should just like to say

that West Nile Virus transm ssions by plasma derivatives
have not been reported so far, at least as far as | know,
and | see Mary Chanberl and noddi ng her head, thank you, and
pl asma for derivatives undergo effective validated vira
i nactivation renoval of viruses simlar to Wst N le Virus,
as we heard. Nevertheless, the question still exists
shoul d plasma for further manufacture be tested.

[Slide.]

Studi es are needed to assure that West Nile Virus
is cleared during manufacture of plasnma derivatives.
Shoul d studi es show that West Nile Virus itself is cleared,
you heard the opinion of Dr. Mahnood Farshid earlier today.

[Slide.]

Here we go into the hot area. Direct detection
of viral conponents probably--probably are nost useful. W
heard yesterday from Abbott and from Ortho Di agnosti cs,

tal ks about possible antigen testing, nucleic acid tests,
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NAT tests, definitely useful for identifying viremc
asynptomati c donors early in the infection, and that is
what we are interested in. W are interested in
identifying virem c asynptomatic donors and al so PCR -and
t he NAT assays | should have said really here--have been
devel oped for research in clinical |ab settings.

[ Slide.]

Manuf acturers and bl ood centers and FDA al ready
have a | ot of experience with NAT inplenentation.

[Slide.]

In regard to the current thinking of sensitivity
of the assays, sensitivity of NAT, should be targeted to at
| east 100 copies per mM in the neat sanple, i.e., capable
of detecting at least this viral load in the individual
donation to ensure 100 percent detection of 100 copies per
m in the individual donation.

In regard to the viral |oad in blood, these
slides are pretty ancient now. | think that Dr. Wng
yesterday told us that it can go up to 10° copies. These
estimations | should say are just estimations, and we
really need nore work done on how the PFU relates to copy

nunbers, because we--when | say "we,"” | nean really the
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manuf acturers, the bl ood organi zations, and FDA--we are
really very used to working with copies per ni.

[Slide.]

Her e agai n anot her hot topic, single sanple NAT
likely, | put here, but not necessarily inevitable for West
Nile Virus donor detection. MKke just said quite
el oquently, mght not need to go to single unit. The
sui t abl e NAT pool ed sanpl e testing nmethods coul d be
explored, e.g., increase the viral concentration by
centrifugation, affinity capture, use of |arge volunes for
processi ng.

[ Slide.]

| just have up here different types of NAT assays
for validation of investigational NAT if you have a
positive in one test, you should use the other test to
validate it. There are different ways that that can be done

Now, coming to antibody, now testing for
anti body, | have said here antibody is unlikely to identify
nost virem c, asynptomatic donors early in the infection.
Wiile I think that is still true, but obviously, there are

sonme nore di scussions goi ng on.
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What | would |ike to know, are I gMpositive, NAT-
negative or NAT-positive units infectious. | think that
CDC had said that they had four--was that right--four |gM
positives, NAT positives?

DR. CHAMBERLAND: In terns of the confirned
donor ?

DR. BISWAS: Right. There were a few anyway.

DR. CHAMBERLAND: Sanples available at the tine
of donation were all VR-positive, |gMW negative.

DR. BISWAS. So, there are sone sanples like
that, and are those units infectious, do they contain
culturable virus. How long does IgM antibody remain in the
bl ood? Yesterday, we heard that it can stay as long as 200
to 500 days, and the big question is are both NAT and | gM
anti body donor testing needed.

[Slide.]

Anot her question. Should anti body-positive tests
only, no nucleic acid, no synptons, not be grounds for
deferral or product retrieval? Can one use antibody as a
suppl enental or a confirmatory test?

[Slide.]
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Now, even if NAT tests alone are selected for
donor testing, during clinical trials, specific antibody
assays will be needed for follow-up testing of
i nvesti gati onal NAT-positive donors to validate the NAT-
positive test results, and al so anti body tests needed for
conti nui ng di agnosti c and epi dem ol ogi ¢ studi es.

So, there is plenty of roomfor antibody tests
here.

[ Slide.]

Now, in regard to tissue and organ donors, there
is a need to assess the effectiveness of West Nile Virus
assays for cadaveric sanples. | should say that solid
organs and bone marrow i s regul ated by HRSA, as we heard
yest erday, however, FDA approval is needed for screening
and di agnostic tests.

Here, | just want to clarify sonething. Renenber
that for both tissues and solid organ donor testing, what
we are tal king about here is not actually testing the
ti ssues or the organs. W are talking about testing a
sanple, a blood sanple, a liquidy bit, because there seened

to be sone confusion, | think, by many peopl e whether we
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were tal king about testing the actual organ or the actual
ti ssues.

[Slide.]

Donor screening and suppl enmental assays w |l be
reviewed as a biologic product under the PHS Act, so it
will require an investigational New Drug Application, and
after the studies are done, then, a biological |icense
application is needed. W wll facilitate devel opnent and
i npl enentati on of screening and suppl enental assays, as |
think we are doing right at this nonent.

[Slide.]

| will go through this slide, things that do need
to be considered for all screening for all bl ood donor
tests, clinical sensitivity, clinical specificity,
anal ytical sensitivity, analytical specificity, chem stry,
manuf acturing, and controls, reproducibility and
proficiency, the stability instrument and instrunent and
sof t war e.

| have a slide, eight slides for all these and |
am not going to go through them because of tine, and |
would just like to stop at that one and say that bottom bit

in the brackets there, this discussion of doing correl ated
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viruses including, if possible, you know, if possible,
t hose infections caused by rel ated viruses, such as St.
Loui s encephalitis, et cetera.

What | want to say is that the thrust is really
West Nile Virus, but if you have an opportunity, sonehow
you could do it, it would be a good thing to do.

[Slide.]

| just want to say that the instrunent and
software does require a separate 510(k). There are sone
addi ti onal guidances available, in particular this one,
Gui dance for Industry, the HV one that many of you know.

[Slide.]

And this one is another good one, sort of an old
one goi ng back to 1989, but these draft Points to Consider
shoul d al so be | ooked at by nmanufacturers.

[Slide.]

The way forward, FDA will continue to work
together with NITH and CDC, and ot her conponents of the
Departnent, and nanufacturers and bl ood organi zations to

facilitate assay devel opnent.
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| f necessary, FDA would all ow w despread study of
appropriate tests under I ND and how wi despread that is
going to be needs to be further discussed.

Sponsors are asked, that is, manufacturers are
asked to seek FDA' s guidance and to submt a pre-proposal
before initiating studies to support an IND or BLA. If you
can do that, if the sponsors, if the manufacturers can do
that, the reviews will go so nuch qui cker

That is all | have to say.

[ Appl ause. ]

DR. M ED: Thank you, Robin, for that overview of
where the different types of tests mght fit in and what
manuf acturers need to address in the devel opnent of their
assays and in the clinical trials, so that industry and FDA
can successfully conplete this effort with |icensure of
suitabl e tests.

Qur next speaker is Dr. Martin Ruta. Martin is
fromthe Ofice of Blood at CBER Martin w |l discuss the
role FDA is playing in West Nile Virus and the safety of
the bl ood supply.

@Qui dance for Industry: Reconmendations for
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t he Assessnent of Donor Suitability and
Bl ood and Bl ood Product Safety in Cases of Known
or Suspected West Nile Virus Infection

DR. RUTA: Thanks very nmuch. This has been quite
an interesting neeting. | amglad to see sone of the data
com ng out and hope to see nore conmng out in the future,
but | think there has been a very good response by
everybody, by the blood conmunity, by the device
manuf acturers, and | want to thank everyone for com ng and
at least getting sone of the studies started.

[Slide.]

VWhat | want to talk about nowis primarily
gui dance docunents that we canme out with on assessing donor
suitability, but there are a couple of introductory slides,
and I will try not to be too repetitive.

[Slide.]

As we have all gotten by now, it |ooks |ike blood
transm ssion of West Nile Virus has been confirnmed this
past year. This is new. As we all know, it was not
previ ously recogni zed in previous outbreaks in other

countries, and | think we are going to learn a | ot new
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about West Nile Virus and West Nile Virus epidem ol ogy over
t he course of the next year.

The magni tude of the risk in transfusion is
unknown, but we think precautionary nmeasures are indicated
unless and until the epidemc is resolved. W have two
approaches to assuring blood safety in the face of the risk
of West Nile Virus, and one is a guidance from screening
and there is guidance on nmanagenent of donors and bl ood
conponents, and the other is to facilitate the rapid
devel opment of donor screening tests.

[Slide.]

There are a nunber of assunptions that we base
our gui dance on, and sone of it goes back to the literature
of the 1950s, and I think we will be seeing over the next
year how well those assunptions hold out.

The assunptions are that human infections are
expected to occur seasonally during the periods of nosquito
activity, but it may occur year-round in sonme parts of the
country, that 80 percent of infected persons are
asynptomatic and that mld synptons are nonspecific, they

are flu-like illness; that virema occurs for up to two
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weeks prior to synptons, and that the duration of the
virem a may be up to 29 days.

In addition, we think the virus titer in blood is
| ow conpared to other viruses, although we heard one data
point yesterday that it may be 2 | ogs higher than what |
have up here.

W think the virem a resolves rapidly after
seroconversion to IgM and that 1gM positivity may persi st
for a very long tine, and we are hearing up to two years
and still going.

The final assunption is that there is no chronic
carrier state.

[Slide.]

What have been our actions to date? Well, on
August 17th, before there were any cases of transm ssion,
when it was relatively quiet in the sumrer, we issued an
Alert to blood establishnents about the possibility of West
Nile Virus transm ssion.

On Cctober 3rd, we updated this Alert and we
stated our interest in facilitating the devel opnent of
donor screening and supplenental tests. Qur guidance

docunent issued on COctober 25th.
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We have been cooperating with the CDC, with State
and Public Health Departnents, blood organizations, and
HRSA, and | should add in here with the device
manuf acturers and with the device trade organi zati ons,
AdvaMed al so has been very hel pful

There has been an ongoi ng epi dem ol ogi ca
i nvestigation led by CDC of possible cases of transfusion-
transmtted West Nile Virus, that we have tried to assist,
and the bl ood organi zati ons have been assisting with, and
we have tried to provide advice on the deferral of donors
for all in-date products collected from suspect donors.

[ Slide.]

Qur additional actions have been to try and have
open comuni cation with the bl ood community, with health
professionals, with the nedia, with the Congress and with
consuners. We have tried to stinulate case reporting.

On the whole, | think that PHS is trying to put
out a bal anced nessage here of the risk of West Nile Virus,
that your risk of getting West Nile is rmuch hi gher from
nmosquitoes than it is fromblood transfusion, and to

properly weigh the risks and benefits of transfusion and
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transpl antation, where we are tal king about |ife-saving
medi cal interventions.

We al so want to enphasi ze the uncertainty of the
current know edge base, we are in the | earning phase, and
there has been intense congressional interest. W had two
hearings specific to West Nile Virus, on Septenber 24th and
Cctober 3rd, and we had a third hearing on Septenber 10th
on the general blood supply and bl ood safety in which the
i ssue of West Nile Virus al so canme up.

[Slide.]

Qur current initiatives include the guidance
docunent, which | amgoing to get to in a mnute, and the
second one is reflected in part by this neeting. W are
trying to facilitate the devel opnent of screening and
suppl enental tests, and we have been cooperating again with
CDC, NIH, bl ood organizations on rapid surveys of Wst N le
Virus in donors, and CDC is planning on conducting an
unlinked study. W have heard this in the previous session
about the |ink study conducted through REDS

We are trying to identify the need for additional
research. Sonme of the questioned that came up were about

West Nile Virus inactivation by storage although the data |
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saw yesterday didn't |ook too encouraging. It |ooked Iike
the virus was pretty stable over 35 days.

We were concerned about West Nile Virus renoval
and inactivation during plasma fractionation and the need
for nore studies there although we saw one data poi nt
earlier today on specific inactivation of West Nile Virus.

The possibility of the need for surveys in
frequent bl ood product recipients may be another area that
may need further study.

[Slide.]

What | would like to do nowis to take you
t hrough t he gui dance docunent. | hope everyone who needs
to see this has seen this. This was posted on our web site
on Cctober 25th, and it contains our current thinking.

| wll characterize it as our first Fina
Gui dance on Recommendati ons for the Assessnent of Donor
Suitability and Bl ood and Bl ood Product Safety in Cases of
Known or Suspected West Nile Virus Infection.

Qur reconmendations are--and | amsorry, nost of
this is in the guidance, but if you will bear with ne, | am
just going to read through it quickly--for donor deferral,

we are recommendi ng that a potential donor with a nedica
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di agnosis of West Nile Virus infection be deferred until 14
days after the condition is considered to be resolved and
at least 28 days fromthe onset of synptons or diagnosis
whi chever is the |later date.

In addition, in the absence of current or recent
synptons, an | GM positive antibody test result alone should
not be grounds for deferral. That relates to the prol onged
| gM cause of antibody in infected individuals.

In addition, we are recommendi ng that donors who
report an ot herw se unexpl ai ned post-donation febrile
i1l ness suggestive of West Nile Virus infection in the
setting of active West Nile Virus transm ssion in the
comunity should be deferred for 28 days fromthe onset of
illness or 14 days after the condition is considered to be
resol ved whi chever is the [ater date.

Donors whose bl ood or bl ood conponents were
received by a patient with a possible case of transfusion
rel ated West Nile Virus should be deferred for 28 days from
the date of potential transm ssion.

In addition, the FDA has been encouragi ng bl ood
establishnments to actively encourage donors to report post-

donation illnesses potentially associated with West Nl e
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Virus, that is, flu-like synptons that include a fever,
occurring within two weeks of bl ood donation in the setting
of active West Nile Virus transm ssion in the comunity.

Qur reconmmendati ons for product quarantine and
retrieval are that in-date conponents from current, prior,
and subsequent coll ections should be quarantined and
retrieved if a donor later reports a medical diagnhosis of
West Nile Virus. Product quarantine and retrieval should
cover a tinme period dating back to 14 days prior to the
onset of illness and 28 days subsequent to the onset of
illness.

In the absence of synptons, an |IgM positive
anti body test result should not be grounds for product
guarantine and retrieval .

Medi cal directors should exercise judgnment when
an ot herw se unexpl ai ned post-donation febrile illness
occurs in the setting of active West Nile Virus
transm ssion in the comunity.

Donors are considered to be potentially
associated with transm ssion of West Nile Virus if the

i nfected recipient received the donor's bl ood conponents
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wi thin 28 days before the onset of synptons in the
reci pi ent.

Once a donor is identified as associated with a
possi bl e case of transm ssion through the transfusion,
product quarantine and retrieval should be applied to in-
dat e components that were collected in the period from 28
days prior to the suspect donation to 28 days after the
suspect donati on.

Finally, when blood establishnments receive
informati on that a donor has a nedical diagnosis of West
Nile Virus, blood establishnments shoul d consider notifying
transfusion services to permt |ookback recipient tracing
and notification.

|f a post-donation illness is not diagnosed as
West Nile Virus infection, actions to identify prior
reci pients are not appropriate. Wen an epi dem ol ogi cal
i nvestigation--these are our friends at CDC--primarily
suggests that a specific donor is the likely source of
transm ssion of West Nile Virus to a transfusion recipient,
t hat bl ood establishnments should consider a | ookback

notification of other recipients as appropri ate.
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That is the end of nmy presentation. Again, |
want to thank everyone, first of all, who participated in
t he devel opnent of the guidance. There has been a | ot of
hard work by FDA, CDC, NIH, and the PHS in general, so |
want to thank everybody for that.

Again, | want to thank everybody for active
participation in today's workshop. Thank you.

[ Appl ause. |

DR. MED:. Thank you, Martin, for that summary of
FDA' s actions and initiatives pertaining to neeting the
t hreat posed by West Nile and al so for wal ki ng us through
t he gui dance that issued on Cctober 25th.

| would Iike to ask both Martin and Robin to cone
to the table behind ne and take questions fromthe
audi ence.

Di scussi on

DR. BIANCO You are running a risk, you have
this session before lunch. W are hungry.

Robin, you said in your slide that if necessary,
FDA woul d al | ow wi despread studies of the appropriate tests

under IND. Wat would define it as necessary?
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DR. BISWAS: Well, that is sonething that we have
to discuss, and that is sonmething that is a very good
question, and | think that that is one of the questions

that needs to be discussed this afternoon at the panel

nmeet i ng.

It is very much defined regionally and
tenporally, and | guess w despread use--well, we would have
to be very flexible. | just don't have an answer for you,

whi ch only increases your frustration, Celso.

M5. RICHARDS: Karen Richards from Chiron

You nmentioned traditional BLA, IND, and 510(k)
processes. | have a specific question for you, so | am
going to read it.

What specific | east burdensone approaches wl |
FDA use or establish to support new applications to well -
established existing platforns, such as PMA and associ at ed
sof t war e?

DR BISWAS: Well, there is a guidance out there,
you know, a CDRH gui dance of |east burdensone, and | woul d
suggest that all manufacturers read it. W certainly are

conplying with that gui dance.
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We will use | east burdensone nethods to review
510(k). Additionally, it does need to be, you know, our
review w || also be based on very sound scientific
principles to see that it does work in a way that the
manufacturer clains that it wll.

DR. SAYERS. Merlyn Sayers, Carter Bl oodcare and
Uni versity of Texas Sout hwest.

Robi n, you are off the hook because these are
comrents, not questions.

The comments are these. Under simlar
ci rcunstances, simlar neetings, we have spoken about
alternative test sites before, and obviously, that issue
came up when HIV anti body screeni ng becane an i ssue for
bl ood prograns.

| don't know the extent to which the next
nosqui to season i s going to encourage individuals who have
been bitten to be suddenly curious as to whether the
critter that bit themwas an al bopictus or not. | would
hate to think that they were going to have their curiosity
satisfied by donating a pint of blood. W need to rem nd

individuals that that is not the route to go.
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As increasingly we test donors, so do we
increasingly run the risk of giving themtest results which
they find either confusing or contradictory to their own
sense of good health.

So, all | would say is that | hope that the | ast
draft guidelines do, in fact, give us as nuch information
as possible to relay to donors who are found to be positive
in these screening tests.

The | ess sophi sticated donors may have no
questions at all, but the nore sophisticated donors
increasingly ask very difficult questions, and | suspect
that one of themis going to be, well, what does long-term
| gM presence represent for nmy continuing health. So, |
hope the final guidelines do include as nuch information
that we can give back to the donors as possible.

DR. RUTA: Thanks for the comment. Just to point
out, this is actually a final guidance for inplenentation.
As nore know edge becones available, | left open the
possibility that there may be a need to revisit it next
year.

| take your point, but I think that your point on

what is long-termIigMpositivity nean, | think that is
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sonething that the PHS will have to work out. | wll defer
i f someone from CDC wants to get up and give their opinion
since they are nore expert than | am but | take it that it
is a general statenment that the meaning of test results,
whet her they m ght nean that we don't think there is a
consequence associated with it should be a nessage given to
donors al so.

DR. JAPOUR  Tony Japour. Two questi ons,
actually one question based on two comrents that you made.
The first was that the risk of nosquito leading to
infection is much higher than transfusion is very inportant
and a real one.

The second point that you made was that in sone
areas of the country, is it an all year-round infection,
not just seasonally. | think that is particularly rel evant
to a place like Florida where they just had their first
case di agnosed, and the question that | have is what is the
vacci ne strategy that FDA may be trying to pronote, because
given the | arge nunbers of elderly people,

i munoconpron sed people in the State of Florida, that nmay
be a risk all year-round once this virus establishes itself

t her e.

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



s there a vaccine strategy that nmay be used to
prevent infection in people that are at high risk for
nosqui t o- borne infection?

DR. RUTA: First, | will ask if there is anyone
from Vacci nes who cares to answer that. Hi, Jesse, go
ahead, you would be a good person for that.

DR. GOODMAN: | think that really there has been
l[ittle public divulged by vacci ne manufacturers about their
plans, so | amsort of limted to ny coments to what has
been di vul ged, but there are several potential vaccine
strategies in the literature, and | think depending, you
know, FDA and the Ofice of Vaccines, is certainly sinmlar
to the West Nile diagnostics, because West Nile Virus is a
current acute public health threat, there is not treatnent
for the disease. W would consider this a very high
priority for vacci ne devel opnment and woul d do what we could
to work with manufacturers to get studies going and
potentially products |icensed.

Having said that, | also think the appropriate
public health strategy for use of a vacci ne, what

popul ati on, what |ocations would be used woul d depend on,
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at that tinme, what is going on with the di sease and al so
the safety and effectiveness of that specific vaccine.

So, | think it is premature to kind of make a
policy comrent, but one thing that is a little interesting
here is that certainly, simlar to in sone ways influenza,
the el derly peopl e who perhaps have varyi ng degrees of
i mmunol ogi ¢ probl ems seemto be nost susceptible to severe
outconmes fromthis disease, and that seens very different
t han many of the chil dhood di seases we vacci nat e agai nst
where children are highly susceptible to bad out cones.

So, | think there is a ot of potential
strategies. There is a lot of interest in a vaccine, and
we are just going to have to see what these strategies cone
up with and what is going on with this disease.

DR. ROSSMAN:  Susan Rossman, Qulf Coast Regi onal
Bl ood Center in Houston.

| have a question relating to the guidance, the
particul ar phrase "active West Nile Virus transm ssion in
the conmunity,” whether that refers to positive nosquito
pools as we nove into flu season and we are tal ki ng about
soliciting callbacks for very vague synptons. It could be

of concern to soneone |ike us.
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RUTA: W actually mean human cases.

ROSSMAN: Human cases, okay.

5 33

RUTA: Human cases, right.

DR. LEPARC. GCernman Leparc from Fl ori da Bl ood
Services, St. Petersburg, Florida.

| heard a couple of tines this subject of
regional testing or tenporary testing, and as someone who
has to deal with the donor as being on a cruise to Cancun,
but then get off the boat with data, and then we have these
donors who have been in Europe in a mlitary base, but they
ate only in the ship, I think, you know, I nmake a plea, if
we are going to do the testing, this is a very nobile
soci ety.

| live in Florida. | have been in four states in
the last four nonths, so | don't think that doing a
tenporary or regional testing will work.

DR. BI SWAS: Thanks for those coments.

DR. RUTA: | think there are also practica
considerations as to where we are with test devel opnent and
where the epidemc is next year. So, it is going to also
depend on what is feasible to do as we enter in the next

season.
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DR. BISWAS: | think that regional and tenpora
testing does create |ogistical sort of problens that need
to be | ooked at.

DR. NAKHASI: | just want to respond to Celso's
and Karen's comments. | think, not that Robin didn't do a
very good job, Robin did a real good job in responding. |
just want to clarify sonme of the points here.

One is that obviously, the outcone of the
studi es, which are being planned on being done, will also
determ ne how we wll be doing the studies. One has to
keep that in m nd.

Secondly, with regard to the | east burdensone,
obvi ously, |east burdensonme docunent says that you need to
make it clear to people what the necessary docunentations,
what necessary data is needed.

It does not, you know, | should underscore it
does not require that you have to underline the safety. |
think one has to renenber very carefully that even though
the volune of this data, it has to be nade sure that what
is inmportant for the safety data, and | think that wl]l

still remni n standard.
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DR. KLEINMAN: | was curious about the reporting
of suspected cases in a recipient, and obviously, the CDC
has encouraged that those cases be reported to either State
public health departnents or directly to the CDC

|s there a provision that those should be
reported directly fromthe hospital to the bl ood supplier?
| nmean you would think hospitals would do that, or in the
case investigations, is the information now flow ng from
the public health departnent to the CDC, and then back to
the bl ood supplier, which seens a little inefficient.

So, it is really a question nore for CDC and the
bl ood organi zations, but it comes up based on your
statenment in the guidance.

DR. CHAMBERLAND: In the context of the
i nvestigations, we have actually received reports from any
nunber of organi zations, be it health departnents,
hospitals, the collectors. | think what we saw happeni ng
as the investigations started to increase in nunber is that
actually, the first alerts that we were getting were often
fromthe bl ood collection organization.

In talking with them about that, what seened to

be happening is patient in hospital, diagnosed wth Wst
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Nile Virus infection, the first thought, not nosquito, but
transfusion, a quick review of medical records detern ned
t hat transfusi on happened, and hospital transfusion
service, in turn, notified blood supplier.

So, that seened to be how things were working at
least in large part as time went on, but in point of fact,
we have received reports froma variety of different
sour ces.

DR. STRONG Just a comment for Robin in terns of
your liquid bits. For organ and tissue donation, it is
guite common to recover |ynph nodes, so | wouldn't rule out
the other tissue bits.

DR. BI SWAS: Thanks for that comment. | was just
referring to the tests we were discussing, but thanks.

DR MED: | just want to take a nonent and
underscore sone of the things that Robin said about what
FDA is going to be doing, and in doing so, | want to
respond to A en Freiberg' s question fromyesterday, how can
we approach a license nore quickly, what can FDA do to hel p
us get a test licensed.

As Robin said, we are interested in facilitating

two things, first of all, the devel opnent of donor
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screening tests and suppl enental tests, and, secondly, the
i censure of those tests.

Wth regard to the devel opnent of tests, we
intend to facilitate that by defining the performance
criteria that are needed, and you have heard sone of that
at this neeting al ready, also, through maki ng panel s and
st andards avail abl e.

Yesterday, Indira put out a call for positive
pl asmas and indicated that we are working with virus
i solates and transcripts, and that we intend to assenble a
CBER panel that we hope to nmake available to you to help
you in your assay devel oprent.

Wth regard to facilitating |licensure of donor
screening tests and supplenental tests, | want to enphasize
that we intend to do this through ongoi ng cl ose cooperation
bet ween CBER and manufacturers by continuing the dial ogue
that we have started here and by doing this at each step of
t he way.

First of all, in the pre-1ND stage, as Robin
said, we would like to discuss with you the filing of pre-
| ND submi ssions. This will facilitate getting you started

with vyour clinical trials. Now, we will reviewtheir
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subm ssions, we will give you formal feedback on them and
this will help nake the process of putting the test under
| ND and getting toward |icensure go nmuch nore snoothly.

W would |ike to address with each manufacturer,
the list of issues that Jim Gallarda rai sed yesterday, that
he wanted to discuss with FDA. | think it is inportant for
us to do that, talking about things such as the |ogistics
of the nmulti-site IND, the scope of the IND, how many
sanpl es need to be run, what is the role of referee assays
and suppl enental test devel opnent.

| nmean these are all issues that are on our m nds
al so, and we would |ike to discuss these with you early on,
so that your clinical trials will go smoothly and quickly,
and will provide exactly the data that you need for
i censure.

Then, we would like to continue that dial ogue
beyond the pre-IND process, but during the clinical trials
t hat are ongoi ng under I ND and al so conti nue the dial ogue
during our review of your BLA

| want to just end by saying that review of these
submi ssions will be a top priority for CBER

Any ot her questions for the panel?
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[ No response.]

DR. MED: Let's get sone lunch. Wen shall we
be back? 1:15.

[ Wher eupon, at 12:15 p.m, the proceedi ngs were

recessed, to be resuned at 1:15 p. m]
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AFTERNOON PROCEEDI NGS
[1:15 p.m]
VI1I. Inplenentation Issues: Blood and
Ti ssue Organi zations
Chair: Alan WIllianms, Melissa Geenwal d, FDA

DR WLLIAMS: W wll begin the session on
| mpl enentation |Issues for Blood and Ti ssue O gani zations
related to preventative nmeasures for West Nile Virus.

| am Alan Wllianms fromthe Division of Blood
Applications in CBER, Ofice of Blood. The co-chair for
this session is Dr. Melissa Geenwald with the Ofice of
Cel lul ar Tissue and Gene Ther api es.

Qobvi ously, this has been a packed schedul e from
start to finish. |If you do the math, each of these
speakers has a little over eight mnutes, so | wll ask you
to please keep it between eight and 10, no | onger than 10
mnutes to | eave us enough tinme for a little bit of
di scussi on and questions related to inplenentation hurdl es,
which | think are a very, very inportant issue.

The first speaker is Dr. Steve Kl ei nman

representing the American Associ ation of Bl ood Banks.
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AABB

DR, KLEI NVAN. Wl conme back after lunch. W have
a |l ot of sleepy-looking people out there.

| have no slides. | amgoing to read a statenent
fromthe AABB. It raises a lot of issues that have already
come up during the conference, so | apol ogi ze for being
repetitive.

The first paragraph is the typical |ike
nonsnoki ng di sclainer, but this is what the AABB i s, so
pl ease bear with ne.

The AABB is the professional society for over
8, 000 individuals involved in blood banki ng and transfusion
medi ci ne and represents approximately 2,000 institutional
nmenber s including bl ood collection centers, hospital-based
bl ood banks, and transfusion services as they collect,
process, distribute, and transfuse bl ood and bl ood
conmponent s and hemat opoi etic stem cel | s.

Qur menbers are responsible for virtually all of
t he bl ood coll ected and nore than 80 percent of the bl ood
transfused in this country. For over 50 years, the AABB' s
hi ghest priority has been to maintain and enhance the

safety and availability of the nation's bl ood supply.
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The AABB commends the FDA and the entire PHS for
their rapid response to the threat of transfusion-
transm ssion of West Nile Virus. This response, as we have
heard, has included careful case investigations of
suspected transfusion-transmtted i nfections. This has
been done in coll aboration with blood centers and
hospital s, nost of which are AABB nenber institutions.

It also includes pronpt communi cation of new
i nformation and di scussion of policy issues in a tinely and
open manner with the nedical community, the nedia,
governnent, the general public, and leading to this very
i nportant wor kshop.

Now, into the substance.

It appears very highly probable that West N le
transm ssion by transfusion has, in fact, been docunent ed.
We know t hat despite the short period of West Nile virem a,
the | arge nunmber of infected persons in certain geographic
| ocations during the 2002 epidem c conbined with the
asynptomatic course of the infection in the ngjority of
i nfected persons has resulted in the concern that the

potential spread of this agent may exceed that of other
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transfusi on-transm ssi bl e agents for which no screening is
currently perforned.

So, this concern has led to evaluating the need
to screen all blood donations with a West Nile assay in
order to protect transfusion recipients during either the
2003 or subsequent transm ssion seasons.

In addition to this workshop's goal of
identifying the practical issues involved with inplenenting
a screeni ng assay, the AABB would |ike to encourage a
di scussi on of sonme of the public policy issues associ ated
with West Nil e donor screening, and | think that is going
to come in the panel subsequently.

The first major issue is to establish the
threshol d that needs to be nmet for the decision to
i npl ement screening to be made. Several questions arise in
this regard.

Firstly, based on the docunented transfusion
transm ssion cases in 2002, have we already reached the
t hreshold to screen?

I f not, what additional data will have a bearing

on whether to inplenment a screening assay? WII| data from
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t he donor/recipient research studies described earlier
today be inportant in this decision?

WIlIl the extent of nobsquito-borne transmssion in
2003 be considered in this decision, or for precautionary
reasons, do inplenentation decisions need to be nade prior
to that time franme?

Now, in conparison to other infectious agents for
whi ch donor screening is performed, it appears that West
Nile is unique in two respects.

Firstly, |like other arboviruses in the U S. that
have been associated w th meni ngoencephalitis, it is likely
that the current |arge-scale epidemic will not persist and
that the infection will beconme endemc with | ong peri ods of
| ow | evel enzootic and human activity, punctuated by | ocal
out br eaks.

It is of interest, and we have heard it descri bed
at this neeting, that a simlarly |arge epidenm c of another
arbovirus, St. Louis encephalitis, occurred in regions of
the U.S. in md-70s, but has not since recurred.

Anticipating that West Nile may follow a sim | ar
course, the AABB encourages di scussions of how deci sions

w || be approached regarding the possible discontinuation
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of wi despread West Nile donor screening if, in fact, it is
i mpl enment ed.

Secondly, arbovirus infections are seasonal and
coincide with the breeding of nosquitoes in warner weather.
This pronpts the question of whether it is reasonable to
use resources to screen donated blood for West Nile in the
northern U.S. during the winter, for exanple, and whet her
consi deration has been given to fornmulating a strategy that
allows for seasonal screening linked to a regiona
assessnment of West Nile risk.

Qoviously, there is no precedent in U S. blood
banki ng for such an approach, however, we believe this
should not in itself preclude thinking about its merits.
Qobvi ously, we have heard sone opi ni ons expressed, pros and
cons, on this, and | amsure that it will be discussed
further this afternoon.

Now, if the decision is nmade that inplenentation
of West Ni |l e screening proceeds, then, the AABB would |ike
sonme clarification as to what regulatory format will be
adopted, and | think we got sone of that this norning.

WIIl the national IND structure that was fornerly

utilized for HCV and H V NAT be the nechani sm used for West
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Nile Virus testing? Finally, in answer to a question, |
think we heard this norning that it will be. [If so, what
| evel of enzootic or human transm ssion will be the
criteria for donor screening in various geographic areas
and wi Il individual blood collection organizations nake

t heir own deci si ons about whether and when to test?

Speakers from other organi zations will address in
nore detail the considerable |logistical issues involved in
adding a West Nil e NAT screening assay to current H'V and
HCV NAT.

AABB would like to reiterate or actually since
amgoing first, | guess, would |ike to make the one
essential point, which is that the automated testing
platfornms to support individual donation NAT of the entire
U S. blood supply do not currently exist, and | am sure you
are going to hear this discussed by several other speakers.

So, AABB would like to focus on several other
issues that will arise in the context of a West Nile
screening assay. The first is the cost of blood conmponents
for hospital transfusion services. Undoubtedly, the cost

of West Nile screening will be passed on from bl ood centers
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to hospitals, and there still remains no nechani smfor
hospitals to recover this cost in a tinely fashion.

To address this problem the AABB urges that the
FDA maintain a liaison with the Centers for Medicare and
Medi caid Services to be sure there are appropriate paynent
adjustnents to blood intensive DRGs to cover these costs.

The second itemrelates to the possible procedure
or procedures that will be used to confirma positive Wst
Nil e screening test result. Possible nodes of confirmation
i nclude alternate NAT assays or followup donor testing by
NAT or serol ogy.

The issue of confirmation of West Nile virema is
crucially inportant in fornmulating policies related to West
Nil e screening. Related to confirmatory testing are issues
of donor managenent, including donor deferral and
counsel i ng, consignee notification, and | ookback
investigations after a West Nile screening test is
i mpl enent ed.

W1l distinctions be made in these policies based
on whether the screening result is confirmed or not
confirmed? |If testing proceeds under nultiple

manuf acturers' | NDs, which seens |ikely, the AABB asks the

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



FDA to standardi ze approaches to these matters across the
| NDs and to communi cate the approach to these issues to the
transfusi on nedicine comunity in the near future.

Based on our current state of know edge, the AABB
supports a donor deferral period of four weeks after a
positive West Nile screening assay using direct viral
det ecti on.

Wen a West Nile virem c donor returns to donate
whol e bl ood after nore than four weeks, no special reentry
testing should be necessary, the donor should be allowed to
donate if he or she is asynptomatic and their unit should
be used if the West Nile screening assay which woul d be
applied to the new unit is negative.

Simlarly, the AABB supports consignee
notification and possible recipient notification for
conponents made from donations collected up to four weeks
prior to the identification of a virem c donati on.

These short periods of tinme for donor deferral
and consignee notification will only actually affect
apheresis donors. The AABB encourages conpil ation of

research data fromthe proposed studies, so that these
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current draft policies can either be supported by such data
or changed appropriately.

Policies with respect to consignee notification,
product retrieval, and recipient notification when a donor
reports post-donation synptons, such as fever and flu-Ilike
synptons, in a geographic area where nosquito-borne
transm ssion of West Nile to humans has been docunent ed
have been set forth in the recent FDA gui dance docunent,
and we heard that described this norning.

We would just like to note that a review of such
policies will need to be undertaken if West Nile screening
is inmplenmented. For exanple, it is possible that the index
of suspicion for product retrieval could be changed with
post - donation informati on based on a negative West Nile
screeni ng assay.

This may be highly dependent, however, on the
sensitivity of such an assay. Basically, we just want to
alert all participants that reexam nation of these policies
shoul d be ongoi ng as new data becone avail abl e.

The AABB has and will continue to encourage its
menber institutions to participate in CDC directed case-

based i nvestigati ons of possible transfusion-transmtted
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West Nile. The AABB has encouraged bl ood collection
facilities to save retention sanples from each donation
during the epidem c season for at |east 90 days and has
al so supported the reporting of patients with Wst Nile
Virus infection who received a transfusion within the past
four weeks, so that case investigations can be conducted.

Again, if a West Nile screening assay is
i npl enented, the AABB would like to continue to work with
CDC to exam ne whether the criteria for ongoing case
i nvestigations should remain the same or be altered.

One vital conponent of the donor/recipient
research study that you heard about this nmorning invol ves
| ookback investigations of recipients who received
conponents fromWst N le virem c donors and their
enrol I ment into the study protocol.

As an organi zation, the AABB will encourage its
nmenbers to participate in this study so as to conpile the
| ar gest possi bl e dat abase rel evant to answering questions
related to West Nile transm ssion.

In summary, the AABB supports the priority that
t he FDA and PHS have given to consideration of screening

the bl ood supply for West Nile. Qoviously, there are a | ot
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of open questions that we will hear about this afternoon.

The AABB will continue to work closely with PHS agencies on
all issues related to West Nile transm ssion and bl ood
safety.

Thank you.

[ Appl ause. ]

DR. WLLIAMS: Thank you, Steve.

The second speaker is Dr. Susan Straner
representing the Anmerican Red Cross.

ARC

DR. STRAMER: Thanks, Al an. Good afternoon.

| just would like to start by saying three things
in preface to ny presentation. Hopefully, they won't take
nmy ei ght m nutes.

We have devel oped at the Red Cross the
presentation as a team approach involving nultiple
departnents at Red Cross. | am going through a specific
| evel of detail just so you can appreciate the conplexities
of inplenentation. The last thing | would like to nention
is inplementation of West Nile Virus testing. W should

benefit fromthe | essons we have | earned from H V/ HCV NAT
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| amjust going to read through the slides as
qgui ckly and painlessly as possible

[Slide.]

For our inplenmentation, firstly, we will need an
organi zational approach and related policies in order to
begi n our inplenentation activity, some thoughts or sone
considerations that there is no FDA |icensed tests that we
are painfully aware. Testing is not required or nandated
as of yet, and it can't be prior to licensed tests.

FDA will require a multiple year cycle for review
and licensure. |INDKkits are anticipated to be avail able
for bl ood donor screening by July of next year, and the FDA
endorses, at least | believe they endorse a national |IND
appr oach.

West Nile Virus testing will likely becone the
standard of care as the industry inplenents this test under
| ND. An open question is obviously will the hospital want
to pay an extra cost for the new test that we have to pass
on to them that it is not required or mandated. W have
t hese issues wth H V/HCV NAT

[Slide.]
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| mpl ement ati on has an i npact on our testing |abs
related to procedures and systens, our computer systens,
which | amgoing to go through in painful detail for you

In our BI'S group, which is Bionedical |Information
Systens, controls all our conputer related activities.

Mul tiple systems will need revision and this will inpact on
currently schedul ed rel eases.

The activities that we have related to conpliance
and et cetera are schedul ed in conmputer changes |ong before
t hose changes have to be inplenented, so we already have a
whol e wave of schedul ed rel eases that are ongoi ng, and West
Nil e inplementation will obviously inpact those.

It will affect our regions because we are going
to have to replace a critical conputer systemthat our
conputers use to receive lab results, since our DVS system
can no | onger accept any new results, so DM5 will have to
be repl aced.

Qur hospitals, we don't know pricing for NAT
reagents yet, but we can guess that they are going to be
sonewhere in the 2.00 to $5.00 per donation range, and that

is for reagents al one.
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Red Cross has an extensive conpliance inprovenent
program West Nile inplenentation will obviously cause
these activities to be reprioritized or will cause us to
require nore resources.

The i npact on above depends on the tineline for
i npl ementation. As we have tal ked about July of next year
may be the earliest date for the initiation of an IND, wll
we initiate nationally or will we first inplenent in those
areas with the highest nosquito or human activity.

[Slide.]

Now, | amgoing to go through testing. CQur
testing assunptions are very sinple and they have been
covered. Screening will be by a NAT assay in our five
exi sting Red Cross NAT | abs using the current assay
platform |If this changes, that neans the tineline just
ext ends consi derabl y.

| gM woul d be used nost |ikely for donor follow up
and donor counseling. W would inplenment a serol ogic test
and a single NIL, so that all of our followup sanples
woul d go to that single |ocation.

Anot her assunption is that we would use our

current pools of 16. COobviously, if West Nile Virus can't
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be tested in a pool of 16 or if the virema is too | ow and
we have to | ook at a | ower pool size, those will be | ooked
at, but currently, to inplenment snoothly, we need our pools
of 16 to be maintained.

We have di scussed individual unit testing as not
being feasible. Steve Kl einman just highlighted that in
the AABB statenent. The Septenber BPAC that we just had
clearly identified that we are not ready to do individual
unit screening yet.

Lastly, a testing assunption is that our sanple
handl i ng requirenents will be identical to those of current
NAT.

[Slide.]

We have taken a poll of all the testing | abs as
to what they need. This is an estimte over what they have
given ne and that | have collated. W need an additional
22 FTEs which range from3 to 6 per | ab.

We need additional equi pment because our testing
volunme will double. It will quadruple if we have to
i npl ement pools of 8, for exanple. W need dedi cated assay

readers, which in the systemwe use are |um noneters. W
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need additional storage freezers for reagents, and we wl|l
need ot her m scel | aneous equi pnent.

As far as an inpact on transm ssion of test
results, we don't believe that there will be an inpact,
however, there will be a one- to two-hour delay in
generation of test results. Cost, excluding the reagent
costs, just for this estimate that | have given you, we
approximate $1.5 to 2 mllion.

[Slide.]

O course, everything has to be validated, but
val i dations can only occur after we have devel oped, for
exanple, SOPs, so we need to firstly develop SOPs. Al of
our NAT SOPs will require nodification except those in
sanpl e managenent and pool i ng.

Once the SOPs are devel oped and val i dated, we
will have to train all of our staff on each of these new
procedures. Any additional equipnent we have, we wll have
to go through an extensive validation procedure, as well as
the assay itself, all software and systens in genera
i ncl udi ng what we do with the end of our inplenentation,
which is a process qualification to ensure that everything

fromthe beginning that is sanple receipt through the
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generation of test results leaving the NAT lab are in
control with the change, and the tineline for this is
unknown.

[Slide.]

Qur biggest inpact, though, is with our
bi onedi cal information systens. Qur parent conputer system
that sits in our 36 regions is called NBCS, our National
Bi onmedi cal Conputer System W have to transmt test
results fromthe NAT |abs to NBCS, so that they may nmanage
all products and donors.

The systens that will be inpacted by NBCS changes
and all the other changes that have to occur include our
Procl ei x assay software. This is the actual software that
will read the results in the NAT | abs.

Those results are transferred to sonething called
t he NGIL automation system NAS. NAS will then translate
pool results to individual whol e bl ood nunbers and then
those results nust get collated with all the other test
results and sent to regions.

Currently, we do this one of two ways. W use

DVS, but since there is no connection between NAS and DVS,
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we have had to inplenent another conputer systemcalled
Surround, so these two can conmuni cate.

We al so have a replacenent systemfor DVS in the
works called LIS, but that hasn't been inplenented in al
regions as | will review So, DM5s and LIS interface with
the regions, that is, with NBCS, and | have listed there
the extent to which we have these systens in the Red Cross.
Again, NBCS is where everything finally resides.

[Slide.]

VWere are we with NBCS? W are now on what we
call Release 1.5.2, and even though we use the Chiron
Procl ei x assay that was |icensed on February 27th, we have
not yet fully inplenented all 1VD aspects of testing.

Currently, what we are waiting for is the system
| told you that converts pools to whole bl ood nunbers. W
are still pending 510(k) approval. There are sone package
i nsert changes that we require before we can fully
i npl ement NAT under 1VD, and then there are other issues
that we will remain under our IND policy for donor and
product managenent until there is final guidance from FDA

Now, as | nentioned, we have subsequent NBCS

rel eases that deal with many ot her issues at Red Cross.
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These are Releases 1.6 and 1.7. They have | ong ago been
defined, and again, they deal with rmultiple conpliance
i ssues that we have made commitnents to, to FDA

[Slide.]

So West Nile Virus NAT will require a new NBCS
software release. What we call it and where it will fit
in, I don't know. That is why | have 1.5.X or 1.6, where
we will squeeze this in. W cannot do donor and product
managenent manually. It will be fraught with errors and
one thing we have learned fromthe inplementation of NAT is
we cannot do that.

W are al so tal ki ng about inplenenting other
tests, West Nile Virus is not the only test on the horizon.
This year we have nmade a commitnent, an organi zati ona
commtnment to inplenent bacterial detection. W have to
i npl enent sone type of parvovirus Bl9 testing.

W have had di scussions with FDA about Chagas,
and this was reviewed at the | ast BPAC Committee, so Chagas
isn't going away. W are investigating a nunber of
transfusion-transmtted Babesia cases, so new agents keep

comng, Wst Nle is not the end of the road.
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The inpact on tineline for other rel eases that
have al ready been defined, and this is excluding any other
testing, are unknown, but we shoul d expect delays and sone
| evel of prioritization will be required. Again, we don't
know the tineline or costs for West Nile Virus speci al
rel ease.

[ Slide.]

DMS, this is again the way we used to and the way
in nmost cases we transfer all test results fromthe labs to
the regions. DMS is an antiquated systemand as |
menti oned, we cannot add any nore tests to the system It
isin place in the majority of the Red Cross system

We have inplemented Otho Lab LIS, whatever we
want to call it this week, as our replacenent system for
DVS, but that hasn't been conpletely successful. W have
identified some major issues, so that systemw ||l not be
i mpl enented further.

Wat we will do is take Surround, which is an | DM
system and that will replace all of our DM5S use and LIS,
but in order for us first to tal k about addi ng any tests,
the DM5 in place in 31 regions will absolutely have to be

repl aced.
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We will then need an interface with NBCS and
again, the tineline and costs for all of this is unknown

[Slide.]

Lastly, for BIS, the two issues that relate to
the lab are a NAT assay software, which is the Procleix
software, that will be devel oped by the manufacturer, but
we will have to validate the system the software. We will
have to have dedi cated equi pnent nost likely to read the
results, so that we are not interpreting test results on
our VD system Qur assunption is we would need a separate
dedi cated I ND systemto crunch IND results.

Again, | nentioned we have software that
transl ates pool results into whole bl ood nunbers. W have
submtted a 510(k) for a current H V/HCV NAT. W are
awai ting 510(k) approval, but if we change that, we w ||
have to submt another 510(k) for approval

Now, | don't think that will be required for an
IND, but it will certainly be required for a |licensed
test. Again, the tinmeline and costs are unknown.

[Slide.]

What happens in the regions? | nmentioned that we

have to replace DVM5, so the equi pnent and software
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val i dation, procedures, training, all of that is going to
have to happen. Donor deferral, will the policies change
relative to what FDA has nentioned? W are kind of using a
28-day period as two tines the virem c period prior to
synpt ons.

W1l donor reinstatenent just occur by allow ng
t he donor to come back and test West Nile Virus NAT
negative, or will we need a foll owup sanple, which we wl|
be doi ng anyway under |IND, and then the donor tests NAT
negati ve.

W will have a IgMpositive result that we w |
be able to tell the donor you were infected in the past and
now you have cl eared your infection, or if you are
negative, will that indicate that the West Nile Virus test
was a false positive.

[Slide.]

We have tal ked al ready about in-dated products
and previous and subsequent products. M/ point here is
will any of these procedures change with a |icensed NAT
assay and al so recipient notification.

[Slide.]
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One thing that we haven't tal ked about is our
favorite, retrotesting. At the tinme that we have a test
under IND, will we need to replace all of our frozen, that
is uncool ed fractionater, products fromthe epidem c year
and fromthe epidem c areas.

Qur FFP turnover is estimated to be about three
nont hs, but how nuch from 2002 woul d be untransfused?

Could we rel abel those FFP units fromthis year as
recovered plasma for fractionation? Then, what about our
l[iquid inventory, would we have to test and repl ace that?

Al'l of the regional processes which are governed
by BSDs woul d need to be nodified, that is, about 8 to 10
woul d require nodification with half of those requiring FDA
review and approval prior to our inplenmentation.

Lastly, what do we need to do in testing H V/HCV
NAT, so an IND needs to be witten, it needs to include IRB
revi ew and approval of all of our human subj ect
i nvol vement, our donor consent materials, donor
notification and counseling. These processes and
procedures wll need to be devel oped that require

val idation and training.
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Lastly, as has been highlighted all during this
neeting, the IND or the inplenmentation of testing needs to
be a coll aborative effort between the test kit
manuf acturers, the blood collection facilities, and the
FDA, and again, the tinelines and costs of this are
unknown.

Thank you for your attention.

[ Appl ause. |

DR. WLLIAMS: Thank you, Susan.

The third speaker is Dr. Cel so Bianco
representing America' s Bl ood Centers.

ABC

DR BI ANCO. This has been an excellent,
excel l ent neeting and what | think nmakes it excellent in
part is because all the questions that we all are raising
now have been raised during the neetings. W didn't get
t he answers, but we raised the questions

[Slide.]

Anerica's Blood Centers has 75 nenber centers,
being 74 in the U S. and 1 in Canada. It distributes about
half of the U S. blood supply, that is, 7.2 mllion red

bl ood cells in 2001. It provides transfusion services and
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stemcells, cord blood, tissues in many cities, over 50
cities, and recruits 40 percent of the marrow donors.
Several of our centers carry mmjor research prograns.

[Slide.]

NAT is not new W inplenmented NAT in March
1999. CQur centers cover both technol ogies. Those centers
here in green are centers that are using the current
GenProbe technol ogy, and the centers that are using the
Roche technology for a total of 15 | aboratories

[Slide.]

Wien we asked the question, the many questions
t hat we have here, they are the ones that | amgoing to try
to address - why, where, what do we know, can we do it, how
coul d we overcone the chall enges, what do we need, and
when.

[Slide.]

Why test bl ood donors? Robin, this is your
answer. As of Novenber 1st, there were 3,475 cases of West
Nile Virus and 201 deaths. |If the ratio of 1 to 150 for
serious illness is correct, over 500,000 people have been
infected in 2002, and West Nile Virus is primarily

transmtted by nosquitoes, but has been transmtted by
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transfusion in at |least 6 cases, nore are being
i nvesti gat ed.

Ei ghty percent of the individuals that are
infected are asynptonmatic, and the actual risk to
transfusion recipients is unknown. Still here | want to
remind you that I wish we had the sanme anount of
i nformati on about variant CID when we decided to defer 5 to
7 percent of our donors.

[Slide.]

The scientific challenges were all raised here.

It is assuned that the viral titers are | ow, but what are
the actual viral titers in infected humans, what are the
viral titers in inplicated bl ood donors and recipients with
positive PCR results?

How can we transl ate nmeasurenents used in ani mal
studi es into nunbers that make sense for a licensed test,
or what has tortured all of us during this neeting, what is
the correl ati on between PFU, TCI D50, genone equi val ence,
copies, or | amsure that sonebody is going to conme with a
concept of a unit to resolve all those issues.

[Slide.]
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| npl enent ati on chal |l enges, | think that Sue
Stramer raised very well all the issues that all bl ood
centers are confronted with, the need to reduce the
m ni pool size for West Nile Virus NAT, and do we have to
i ncrease the anount of specinen that we collect for
testing, wll we exceed current guidelines.

There are very strict gui delines about the
volunme. If we collect an extra tube or a higher vol une of
sanple, we may exceed these and we may have to defer donors
or not accept donors at the lower weight [imts.

How do we plan validation for a test that we do
not know, where will we find external controls to conply
with CLIA and will false positive results be an issue? |
hope the syphilis issue with anti body tests doesn't show up
anywhere el se.

[Slide.]

How shoul d we confirmthe NAT test results, how
much nore staff will we need, how nmuch training, how can we
devel op and validate the required software for assay and
product managenent in a tinely manner, and how will we deal
with frozen conponents, particularly frozen pl asnas.

[Slide.]
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The i ssue of pool size was extensively discussed
at the BPAC, and from our point of view, the current
t echnol ogi es, and the point of view of the majority of our
menbers where HCV and HI V using mnipools are not
sufficiently automated to allow for individual donor
testing for HCV, H'V, or a potential test for Wst Nle
Vi rus.

The i npl enentation of single donor testing or
reducti on of pool size will probably interfere with the
quality of HV and HCV NAT.

[Slide.]

| f we think about pool size also, and I am
actually nore optimstic about these cal culations than |
was before we started this neeting, but if we just consider
pool sizes, and we consider the specinen tests--a specinen
has about 1,000 copies per m--we will have, in a pool of
20, that is the average pool size that we use. One
manuf act urer uses 16, the other uses 24, a pool size of 20
speci nens also will have 250 copies ultinately.

[Slide.]

Jim Gl larda from Roche actually hel ped nme do the

Poi sson cal culation in this. | expect fromthe nunbers
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that | saw here, very fewand |limted, that, yes, that we
will be able to detect many specinens. |f we have 500
copies, we could expect over 90 percent detection in our
pool s of 20. If we have 2,500 copies, we will be close to
100 percent.

[Slide.]

The viral load in a synptomatic infected
i ndi vi dual has been estimated to be 1 through 5, and that
islimted data. Based on these theoretical nunbers, a
1,000 copy per m sanple could be diluted approxi mately 20
fold and still be detected nore than 95 percent of the
time.

Thus, current pool sizes nmay be able to detect a
rel evant nunber of sanples with West Nile Virus sequences
and prevent rel ease of the correspondi ng bl ood conponents
for transfusion.

[Slide.]

There are potential things that manufacturers may
do to help us in terns of sensitivity and in terns of
i npl enentation. W could add NAT if we have the current
pl atf orm and averagi ng the same obviously, we wll

i npl emrent assays in a nore efficient nmanner.
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Sensitivity may be less than optimal if | ower
virem a levels are confirmed. W could add NAT for West
Nile Virus using the yet unlicensed automated pl atforns.
These coul d resolve the issue of virema if we have to, and
obvi ously, we had sone di scussion about viral concentration
procedures, but we want to rem nd manufacturers that at one
point, it is desirable, but we do not want it to be an
obstacl e too fast, devel opnment of the test, the
availability of detection for other viruses particularly
Dengue and togavirus, because we ignored those issues--or
not ignored--but accepted those as facts of life in the
past, and it seens that we changed, and they are not
accept abl e anynore.

[ Slide.]

Qoviously, to remnd all about the applicability
to tissues, cadaverian organs and i ssues.

[ Slide.]

In the absence of ideal assays, in order to
i npl enent an assay for the summer of 2003, we may have to
accept screening of mnipools wth assays of limted

sensitivity. It is better to screen and be able to
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elimnate half of the potentially infected sanples than not
to do anyt hi ng.

The second thing that we could try to do in a
l[imted fashion is to screen a |limted nunber of donations
for recipients at high risk, the CW nodel, but not exactly
because even for the CW, we screen a |lot of units today
usi ng automated tests that allow us to provide sufficient
nunmbers of CW seronegative units for all patients with
sone risk. Here, we will focus on transplant recipients
and hi ghly i munosuppressed reci pi ents.

[Slide.]

if we assunme that we have a satisfactory assay by
July next year, one question was raised, test only hot
zones, | think that there are sone facts there that we
cannot ignore. The epidemc spread very fast in 2002.

What would be the trigger? Birds falling off the trees.

How many days we have after there is evidence of
epi dem ¢ zoonosis in a region between seeing that,
detecting that epidem c, and inplenenting assays for
humans. We want to be preventive.

It is unlikely that we can just have all these

systens set up and we turn the switch on or off. So, ny
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sense is that for many of those reasons, and for the
reasons that we cannot clearly define the borders of the
hot zone, that we may have to test in the entire country.

However, | should note what Sue Stramer said
here, as we inplenent those assays, we certainly should
focus on those hot zones as priorities.

Again, in this area, and | think that Steve
Kl ei nman dealt very well with all issues of donors and
nodi fication, but here, just to rem nd ourselves that we
are not just telling a donor that you have a lifetinme
di sease that is HCV or H'V, we counsel them deal with the
i ssues, refer them

Here, we are going to reach these donors with a
positive NAT result for West Nile Virus. After this donor
is okay, the virema is gone, there is nothing else. W
have to recreate a lot of the materials, a lot of the
net hods, a lot of the things that we do in ternms of donor
notification, counseling.

[ Slide.]

VWhat do we need? There is a point where we have
to come back, we need support from assay nmanufacturers. W

need support fromthe CDC for information, preval ence
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studies, and all that they have done for us in this sense,
we need support from FDA overcom ng these regul atory issues
in avery tinely fashion. This is going to be very

i nportant.

We need support from CMS and the health care
systemto deal with the added costs, and obviously, we may
have to knock on the doors of Congress. They had severa
hearings, and we can tell nore of our stories and the
i ssues that we are confronting.

[Slide.]

Not to forget that we have conpeting priorities,
Sue Straner was very detail ed about that, but we are
| ooking at how to deal with contam nation. That becane
nost inportant infectious disease risk in ternms of
transm ssion by transfusion. W are dealing with
parvovirus B-19, and we are dealing with NAT for HBV as
priorities. They are next to us.

[Slide.]

In terms of when, ABC nenber centers will be
ready to inplenment NAT for West Nile Virus when recomended

by the public health system and assays becone avail abl e,
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and if anyone would like a copy of what | presented, ny e-
mail is at the bottomof the slide.

Thank you.

[ Appl ause. ]

DR. WLLIAMS: Thanks, Cel so.

The next speaker is Mchael Kanaley fromthe
Pl asnma Protein Therapeutics Associ ation.

PPTA

MR. KANALEY: Thanks very nuch. Good afternoon,
everyone. M nane is Mke Kanaley of the Plasma Protein
Ther apeuti cs Associ ati on.

| will not be using any slides this afternoon,
but I would like to read into the record a statenment on
behal f of the Associati on.

PPTA is the trade association and standards-
setting organi zation for the world's major collectors of
source plasma and manufacturers of plasma-derived and
reconbi nant anal og therapi es.

Qur nenbers provide 60 percent of the world's
needs for source plasma and plasma protein therapies.
These include clotting therapies for individuals with

bl eedi ng di sorders, imunogl obulins to treat conpl ex
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di seases and i mmune deficiencies, albumn for burn and
trauma victins, and al pha-1 anti-trypsin for alpha-1 anti-
trypsin deficiency.

PPTA nmenbers are commtted to assuring the safety
and availability of these nedically needed |ife-sustaining
therapies. Wth regards to West Nile Virus, PPTA nenber
conmpani es have already taken actions to address the
potential risk posed by the virus to plasma protein
t her api es.

As denonstrated earlier today by industry
experts, the energence of West Nile Virus has not changed
the risk-benefit ratio for plasma products for
fractionation. The viral inactivation and renoval
processes as used by the plasma protein industry provide
significant safety margi ns against the transm ssion of West
Nile Virus via these therapies. However, the benefits of
fractionation and the subsequent inactivation and renoval
technology are limted to manufactured plasma protein
t her api es.

It is PPTA's position that based upon the
scientific evidence presented at this neeting, the

institution of source plasnma donor testing or additional
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i n-process control neasures would afford no significant
increnent in the safety of plasma protein therapies with
respect to West Nile Virus.

The industry does recogni ze the inportance of
donor selection prior to testing as a step toward product
safety. As such, current industry practices for donor
sel ection conpl enent the enhanced screeni ng nmeasures in the
FDA' s recent gui dance.

To date, there has been no known transm ssion of
West Nile Virus by finished products manufactured for
plasma for fractionation. Data fromindustry's vira
safety experts confirmthat West Nile Virus is inactivated
or renoved during the manufacture of plasma protein
t her api es.

This is borne out by studies with nodel viruses
such as bovine viral diarrhea virus, BVDV, a virus closely
related to West Nile Virus, as you heard rmuch about in the
| ast two days.

In addition, as denonstrated today, PPTA nenber
conpani es have begun studies to investigate primary
i nactivation steps using the West Nile Virus and have

reported their up-to-the-mnute data. Again, we remain
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confident in the safety and quality of the plasma protein
therapies with respect to the West Nile Mirus.

Not wi t hst andi ng t hese robust viral inactivation
and renoval procedures in place, PPTA nenbers have already
i npl enented the recent FDA gui dance that donors report any
post -donation illness and the tenporary deferral of donors
suspected to be infected with West Nile Virus. PPTA
believes that these are appropriate and necessary
precauti onary neasures.

I n addi ti on, PPTA nenbers are uniquely situated
to identify and interdict donations fromdonors who are at
risk for West Nile Virus infection. Current industry QSEAL
standards requires plasma protein manufacturers to hold al
donations for a mnimum of 60 days prior to nmanufacture.

This inventory hold period provides an
opportunity to obtain post-donation information, including
i nformati on about suspect Wst Nile Virus infection. |If
such information becones avail able, the donation in
guestion will be traced and di scarded rather than entering
t he manufacturing pool.

PPTA s Qualified Donor standard applies to

i ndi vidual s who want to donate source plasnma. Al new
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donors must first successfully pass two full sets of
nmedi cal exam nation and viral nmarker screening before
ei ther donation can be accepted and used for manufacturing.

This introduces yet another |ayer of safety to
pl asma protein therapies. The conbination of the inventory
hol d and Qualified Donor standards provide PPTA source
pl asma coll ection centers with a greater opportunity to
obtain inportant health information from donors both pre-
and post-donation and allow the source plasnma industry to
better manage potential health risks such as those posed by
West Nile Virus.

I n concl usion, PPTA believes that with respect to
source plasma, neither donor testing nor institution of
addi tional in-process control steps are necessary for Wst
Nile Virus. The additional donor selection neasures for
post - donation reporting and tenporary deferrals in FDA s
gui dance adequately address the potential risk posed by
West Nile Virus to the plasma protein supply.

PPTA' s vol untary standards and the robust viral
i nactivation and renoval processes maintain the safety of
these |ife-saving therapies for the consuners who rely on

t hem
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Thank you for the opportunity to speak on behal f
of the plasma protein therapeutics industry.

| f you would |like a copy of our statenent, there
shoul d be a copy on the desk out front, and it will be on
our web site, as well.

Thank you.

[ Appl ause. ]

DR. CGREENWALD: Next, we have Dr. Martin Mozes
fromthe Association of Organ Procurenent O ganizations.

ACPO

DR. MXES: Good afternoon. Thank you for
inviting us to present before this group.

[Slide.]

The ACPO Organ Procurenent Organizations are not
| aboratories as such and probably npbst of them contract out
their | aboratory work, and we are not banks, we are not
organ banks as such, so | feel that I amkind of free to
present all the list of dilenmas and requirenents that
pl ague those two environments.

VWhat | would like to dois to tell you about
ACPO, which nmay not be famliar to nost of you and about

the organ procurenent environnment and our specific logistic
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environnment as it relates to screening and transm ssion
avoi dance.

AOPO, the Association of Organ Procurenent
Organi zations, and this is fromits web site, ww. aopo.com
incorporated in 1984. This association is a private,
nonprofit organization, recognized as a nati onal
representative of the organ procurenent organizations, the
OPGs.

AOPO is a professional organization dedicated to
t he special concerns of all 59 nenber OPGCs.

[Slide.]

The mission statenment for this organizationis
that it represents and serves organ procurenent
organi zati ons through advocacy, support, and devel opnent of
activities which nmaxim ze the availability of organs and
ti ssues and enhance the quality, effectiveness, and
integrity of the donation process.

[Slide.]

The working armof this activity is the O gan
Procurenent Organizations, and | amjust giving you one
sanpl e of a mi ssion statenent of an OPO which happens to

be the one that | am personally associated with, and that
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is to save and enhance the |lives of as many people as
possi bl e t hrough organ and tissue donati on.

Now, to fulfill this mssion, the OPO strives to
maxi m ze donation, and this is through activities, such as
public education, professional education, and devel opi ng
appropriate systems within hospitals to respond to the
opportunity of organ donation using the Departnent rules,
et cetera.

Part of the m ssion then is acconplished by
optimzing the quality and safety of the transpl anted
organs, and this relates to obviously the physiologic or
functional quality of organs that we provide to recipients,
as well as the safety of these transplanted organs both in
terms of mnimzing the risk of disease transm ssion, as
well as mnimzing the risk of, for exanple, transm ssion
of mal i gnancy.

So, it is both the quality, which is basically
anatom c quality, physiologic functional quality, and the
safety which are paranmount in this activity.

We also strive to optim ze the organ utilization

for transplantation through effective systens and

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



i npl ementation of efficient allocation and distribution of
this scarce resource.

[Slide.]

Havi ng said scarce resource, you saw sone of the
illustrations that Dr. Freeman showed yesterday in
yesterday's session. The nunber of patients on the waiting
list for organ transplants is growi ng exponentially at
approximately 10 percent per year and currently stands at
over 80,000 patients on the various organ wait lists, and
this is after subtracting organs transpl anted throughout
the year, as well as patients who have died while waiting
on the list, and that nunber is approximately 9,000 per
year.

Now, the nunber of deceased organ donors or
cadaveric organ donors we used to call it has increased in
t he past decade by about 35 percent, so when you saw
yesterday the curve of the waiting list and this al nost
flat, flat line of the nunber of donors, that is not as
flat as all that. Actually, there has been an increase in
t he past decade, but it is hardly enough to keep up with

t he growi ng denand.
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So, as a nore or |ess undesirable byproduct of
this organ shortage, the nunber of |ive donors, by
necessity, during this period has increased by 154 percent,
SO just to give you an idea of the nunbers that we are
tal king about in terns of the need for screening, et
cetera, we are at about 6,000 deceased donors per year in
the U S. and approximately 6,500 |ive donors.

This is actually the first year, 2001 was the
first year where the nunber of |ive donors actually
exceeded the nunber of cadaveric donors because of the
short age.

Now, the results of this increasing gap are the
critical allocation issues as to equity and utility of this
scarce resource, the longer waiting tines and the increased

nmorbidity and nortality on the wait lists.

[Slide.]
Now, | said before that the safety of the organs
is of paranpbunt concern. It has to do with the clinica

responsibility to patients to provide effective treatnent,
the clinical responsibility to avoid exposing patients to
ri sks of harmfromtranspl anted organs, such as

transm ssion of infectious diseases or malignancy, and not
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| east, the ethical responsibility to maintain the public
trust in the safety and integrity of the systemsince this
donation is primarily an altruistic voluntary activity.

[Slide.]

Let's get to how this actually happens. Wen a
potential donor is referred, we have a very detail ed,
across the system across all OPGCs, very detailed
met hodol ogy for taking a nedical and social history, and
this would include active or recent cancer, active sepsis
especially fungem a, and questions relative to active
virem a.

Now, when you take this history, it is not the
sane as taking a history froma prospective bl ood donor.
This is, as was expl ai ned yesterday, these patients are not
able to give their own personal history in that situation
The famly is also under quite a bit of stress, and it is
at best unreliable secondhand hi story what you are talking
about .

When you are tal king about vague synptons, such
as mght be associated with West Nile Virus, and on top of
t hat, when 80 percent of these patients may be asynptonatic

totally, obviously, this is not a good screening tool.
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We go on with a physical exam nation and ot her
tests, which include x-rays, CT, at times others to rule
out active cancer, significant infection. Then, we get
into | aboratory testing, which I will talk about in a
m nut e.

These three tests actually constitute absolute
rul eouts for organ donation. O course, afterwards we have
to get into organ-specific evaluation for the
appropri at eness of donation of specific organs.

[Slide.]

Now, | think this is probably the nost inportant
slide in this presentation, because this tells you how tine
sensitive this process is and what our requirenents are.

Starting here, the donor case usually starts with
determ nation, after determ nation of brain death,
confirmati on of brain death, consent from next of kin, and,
when applicable, consent also fromthe nedical exani ner or
coroner.

At the beginning of the case, |ynph nodes are
obtained for tissue typing, and blood is obtained for the
serologic and other testing. At tinmes, blood can be used

al so for tissue typing.
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As far as the tineline for this, for the product
of this activity, you can see that we reconfirmthe ABO
type of the donor, we obtain the HLA type, and that is
avail able within a couple or three hours.

The cross-matching that is done with the trays of
reci pient sera that are in the histoconpatibility
| aboratory take | onger, and that relates to subsequent
all ocation and distribution primarily of the kidneys and
pancreas, which require cross-natching routinely.

The serology testing, the results are usually
back by five or six hours, and that is pretty nuch the
requi rement within this scenario, because during this
period, the donor is managed in terns of clinical
managenent. These are donors who are on life support in
the 1 CU, sonetines henobdynam cally unstable as a result of
their brain death condition.

Eval uati on of organ function takes place here,
and then these organs have to be placed at different
transpl ant centers for different recipients based on
allocation lists which are printed out froma central

| ocation. This requires nmultiple phone calls.
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Subsequently, when all of this is done or sort of
superinposed on this, we need to do the coordination of the
organ recovery itself, which occurs after all of this has
been done, after the serol ogy has been cl eared, and then
the organ recovery takes place sonewhere here. Nowadays,
it is frequently a nulti-team nulti-organ recovery, so it
takes quite a bit of coordination.

The thing is that in order to clear this donor,
in order to ascertain that the donor is free fromrisk of
transm ssion of infection here, we need to know this as
soon as possible, because there is a lot of |ogistics
commtted along the way here, so it is not enough to get a
result at this point here, because this is kind of late in
t he gane, and subsequently, there is not a lot of tine to
wait for results.

The heart has to be transplanted within four to
six hours of renoval, as Dr. Freeman nentioned. The liver
has a few nore hours, but there is a lot commtted at this
poi nt including the recipients, which have to be
coordinated and lined up at this tine.

[Slide.]
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This is the testing that is currently perfornmed
for organ donation. All tests are perfornmed on pre- and
post -transfusion sanples. Now, there is alimtation to
this in that the donor may receive further transfusion in
their managenent, and there is no further testing after
t hat .

As | nentioned, these three tests currently
constitute absol ute excl usi on donati on.

[Slide.]

Finally, the requirenments for screening tests in
this environment are that the tests nust be readily
avai lable locally at any tinme in every OPO service area,
the results nust be reported prior to organ procurenent,
preferably within six hours fromstart of the case.

The tests nmust be reliable with high sensitivity
and specificity, just an exanple of the HV test that we
have currently, and obviously, false positives result in
wast age of this scarce resource, and that woul d be very
undesi r abl e.

The tests should al so assess the tenporal
rel ati onship of active infection and transm ssion potenti al

we tal ked about, serology versus RNA testing.
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[Slide.]

In summary, this is a critical, conplex, tine-
sensitive process. The transplant conmunity has the
obligation to nmaxi m ze the nunber of organs avail able for
transpl ant ati on.

The risk of transm ssion nust be mnimzed
al t hough, as was stated yesterday, clinical judgnment of
risk-benefit ratio is frequently applied where there is an
immnent risk of a potential recipient's life, such as
status one, hearts and |ivers.

O course, we nust have a rapid and reliable test
to screen for this virus as soon as possi bl e.

Thank you.

[ Appl ause. ]

DR. GREENWALD: Next, is Ms. Jackie Malling
speaki ng on behalf of the Eye Bank Association of Aneri ca.

EBAA

M5. MALLING H . M nane is Jackie Malling. |
amwith the Mnnesota Lions Eye Bank in Mnnesota. | am
the director. | am happy to represent the Eye Bank
Associ ation of America, and we appreciate the invitation to

speak today.
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[Slide.]

Just real quick for those of you who m ght not be
real famliar with the Eye Bank Associ ation of America
history, it is the oldest transplant organization in the
United States. It originally was established in 1961 when
corneal transplants really becane a | ot nore comon and
nore routine medi cal procedure.

There are approximately 94 eye banks that are
menbers of the EBAA. It is recognized as a national
accreditation organi zation, and approxi mately 99 percent of
t he domestic corneal tissue supply is supplied by nenber
eye banks of EBAA.

Just a point of reference in terns of as you are
| ooki ng at the other donation organizations, there are
approxi mately 90, 000 donors, eye donors that are screened
every year, so it is a pretty high vol une.

[ Slide.]

The EBAA has extensive nedical standards that
really are devel oped specifically for cornea transpl ant.
They are devel oped by the Medical Advisory Board, which
consists of a | ot of physicians and sone eye bankers |ike

mysel f - nurses or eyebankers.
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It is a very dynam c group that addresses issues,
a wide variety of issues that cone up again specific to eye
donation. All the EBAA nedical standards that are passed
originally by the EBAA are run by the American Acadeny of
Opht hal nol ogy for approval.

[Slide.]

It is interesting to note as we sit here and talk
about West Nile Virus and | just say wow to the chal |l enges
that you all have ahead of you here, we are fortunate to
have | think a very good safety record for cornea
transpl ant ati on.

In the United States, the first cornea transpl ant
was in 1905. Again, they becanme a nore conmmon procedure in
the 1950s, | believe it was, and nearly one mllion cornea
transpl ants have been perforned since 1961.

There have been no known systeni c di sease
transm ssions via cornea transplant since 1986, so | think
this speaks to at least in sone way the evidence that our
nmedi cal standards are being effective in providing safety
for cornea tissue.

[Slide.]
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The EBAA has an ongoing rule in the safety, of
course, of cornea tissue. W take safety to the heart. W
monitor information that is going on with cornea
transpl ants, we issue alerts. The EBAA will issue nedica
advisory alerts or other sorts of alerts to the nenbership
very quickly.

They require eye banks to seek and report adverse
reactions. This third point here, the adverse reaction
reports, I think we also were the first transpl ant
community to have an adverse reaction reporting system
where not only were we required to naintain adverse
reactions, but we are required to report themto the EBAA,
who will then, of course, forward on system c di sease
transm ssion reports to the FDA

We al so nonitor the safety of other transpl ant
comuni ties, hence, | am here today.

[ Slide.]

O course, we know that the FDA has nade
recommendati ons, you have all been tal king about themtoday
and yesterday. W are aware of the recent information that
the FDA issued to blood and organ organi zati ons, and we

also note at this time that there are not additiona
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recommended changes in the screening of organ and bl ood
donors.

[Slide.]

For West Nile Virus and eye donation, what does
this nean? Well, currently, there is no evidence to
suggest that West Nile Virus is transm ssible via cornea
transplant, and we are going to have to watch this as this
goes, but regardless of that are the current EBAA nedi cal
standards to rul e out donors.

They do evaluate for sepsis, which at |east for
20 percent of the population that has a West Nile Virus
Fever or West Nile Virus infection, we mght catch sonme of
those although it has been highlighted here today and
yesterday that donor nedical and social history interview,
and al so review ng the nedical records for these synptons,
we are not going to catch the mgjority of the cases.

[ Slide.]

Regardl ess, just to point out, and I won't read
all of these, but sone of the EBAA nedical standards that
woul d rul e out an eye donor, that m ght have West Nile
Virus Fever, would be, on this slide, death wi th neurol ogic

di sease of unestablished diagnosis would relate back to
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maybe nore the severe cases of West Nile Virus in terns of
if there is actually severe neurol ogi cal synptonms goi ng on.

These two are nore relevant, | think, in ternms of
catching the nore m|ld cases or at |east the second one,
active septicem a rul eout including bacterema, fungem a,
and virema. So, if we know about that, those donors are
not going to be suitable for transplant.

[Slide.]

Agai n, active bacterial or fungal endocarditis
and intrinsic eye disease, and this covers a lot. It
basically covers inflammation within the eye, so if we
noted in the medical record or in the social history that
t he donor had eye pain, that would be sonething that we
woul d | ook into and possibly consult further.

[Slide.]

So, our current role in nmonitoring with West N le
Virus and what is going on related to current cornea
ti ssue, again, the EBAA would report any known or suspected
cases of systenic disease transm ssion via cornea
transplant. The EBAA w Il consider new information
seriously and take decisive action and work w th ot her

agenci es.
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[Slide.]

In terns of eye donors and cornea transplant, it
IS going to be inmportant to consider the cornea
transpl antation apart from other organ tissue, organ
transpl ant, or blood transfusions as we get nore
information and as we are trying to discern how to proceed.

A few points about cornea transplant that are
different. Currently, of course, the excellent safety
record that we have, but also |I know ACPA just spoke, and
Dr. Mbzes pointed out that donors with a history of cancer
woul d be ruled out, but for eye donation, a |lot of cancers
are suitable, and there is no known transm ssion of
certain, |ike whole organ cancers.

Also, | think a lot of you probably know, and I
know that Dr. Sol onon does, that the cornea is avascul ar
We say this all the tinme, but it does nake a big difference
as we are considering these new energing infections that
are comng up

We do have required tests for eye donation. It
woul d be HIV-1 and 2, hepatitis B, and hepatitis C. That
woul d be hepatitis B surface anti body for hepatitis C and

the antigen for hepatitis C

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



Al'so, in terns of the recovery tine for eye
donation, we like to recover and transplant, well, surgeons
like to recover and transplant within five days typically.
The tissue is suitable, according to the manufacturer's
recommendations, a little bit longer, up to 14 days, but
nost surgeons in the United States will really want to
transplant that tissue within 3 to 5 days, so we, of
course, have tinme constraints as well.

[Slide.]

In summary, we really feel that the eye donor
screening neasures are sufficient at this time. The EBAA
will, of course, evaluate new information quickly as it
comes al ong.

W would like to collaborate with other agencies
as needed, if there is sonething the testing | abs need from
us in terns of determ ning what an adequate, suitable bl ood
sanpl e woul d be, we would be happy to work with them and
commrent, and then we woul d eval uate any new donor screening
or testing methods that come al ong.

This is toremnd nme that | am going back to
M nnesota where it is freezing and snowi ng and the

nmosqui t oes are dead.
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Thank you very nuch.

[ Appl ause. ]

DR. CGREENWALD: Next, we have Dr. Mark Danmario
for the American Society for Reproductive Medicine.

ASRM

DR DAMARIO | would like to read a statenent.
On behal f of the American Society for Reproductive
Medicine, | would |ike to thank the FDA and co-organi zers
for the opportunity to speak about the concerns of West
Nile Virus and reproductive nedicine.

| am here representing both the Society of
Assi st ed Reproductive Technol ogi es, as well as the American
Soci ety for Reproductive Medicine.

The Society for Assisted Reproductive
Technol ogi es, otherw se known as SART, is a sub-society of
the American Society for Reproductive Medicine. This
soci ety represents approxi nately 370 assi sted reproductive
clinics in the United States.

The American Society for Reproductive Mdicine,
ot herwi se terned ASRM represents approximtely 9, 000

health care professionals in the area of reproductive
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medi ci ne and related disciplines in the Unites States and
abr oad.

Foll ow ng the report of the first cases of
possi bl e transm ssion of West Nile Virus by organ
transpl antation, published in the MWR on Septenber 6th,
SART and ASRM nenbers have been carefully considering
whet her there is sufficient data to warrant changes to
current reproductive donor and screening and testing
practices. Those primarily entailed the screening
procedures for sperm oocyte, and enbryo donati on.

We are aware of the reports of confirnmed West
Ni | e Virus, neningoencephalitis or nmeningitis diagnosed in
patients receiving recent blood products, as well as the
FDA's final guidance to the bl ood industry published on
Oct ober 25t h.

We are also aware of the recent reported case of
West Nile Virus presence in breast mlk and its possible
transm ssion through breastfeeding. At present, however,
there appears to be very little information on the
potential of West N le Virus transmssion through

reproductive nmateri al .
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Al t hough certainly we do not have a reason to
di scount its potential, in the absence of national testing
or screening standards regarding West Nile Virus in organ
or tissue donation, there are no current guidelines for
reproductive clinics to foll ow.

Looking into the future, outside of cases of
confirmed West Nile Virus where perhaps the individual
shoul d not donate any bl ood, tissue, or any other cellular
material for at least sone tinme period fromthe onset of
il ness, how do we effectively prevent the transm ssion of
West Nile Virus fromunconfirmed or asynptonmati c cases,
which is a najor theme of our workshop.

Al t hough a secondary consi deration, we
neverthel ess are concerned about the potential economc
i npact of Wst Nile Virus testing and reproductive nedicine
at a time when the risks are not fully known.

| appreciate the opportunity to attend this
i nformati ve workshop. SART and ASRM are both seriously
considering these issues and remai n open to suggestions.

Thank you.

[ Appl ause. ]
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DR. GREENWALD: Next, we have Dr. Judith Woll of

t he Anerican Association of Tissue Banks.
AATB

DR. WOLL: Good afternoon. M nane is Dr. Judith
Wl |l and | amthe Chief Executive Oficer and Medi cal
Director of Comunity Bl ood Center, Conmunity Tissue
Services in Dayton, Chio. | amalso a nenber of the Board
of Governors of the Anmerican Association of Tissue Banks
and | am pleased to present this statenent on behal f of
AATB to observe the devel opnent of tests for the screening
of tissue donors for West Nile Virus.

Simlar to the other organizations, AATBis a
vol untary professional, nonprofit, scientific and
educational organization. Qur mssion is to pronote the
availability of safe and high quality human tissues for
transpl ant at i on.

To further this mssion, the AATB publishes its
Standards for Tissue Banking, a recognized authoritative
source for the industry. For nore than 15 years, the AATB
has al so operated its own voluntary accreditation program
to ensure that tissue banking activities are being

performed in a professional manner and in conpliance with
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t hese standards, in addition, AATB educational, scientific,
and certification progranms for tissue bank personnel.

AATB' s nenbership currently exceed 1,100
i ndi vi dual professionals and nore than 70 accredited tissue
banks engaged in the recovery, processing, storage, and
di stribution of human tissue.

Most of the mmjor tissue banks have obtai ned AATB
accreditati on and AATB-accredited banks provide nost of the
human transpl antable tissue in the United States.

[Slide.]

To give you a concept of the size that we are
tal ki ng about, we distribute about 850,000 grafts each year
from about 20,000 donors, so that neans that each donor
gi ves between 30 and 60 grafts, so we are sonewhere
different fromthe blood industry and naybe a little closer
to plasma in that sense.

O course, also closer to plasma is that nost
tissue grafts are processed in ways that we reduce the
viral | oad.

The AATB' s m ssion has consistently supported FDA
regul ation ained at assuring the safe and clinically

beneficial use of all human tissue provided for
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transplantation in the United States. In 1984, we
published first edition of standards, we have set rigorous
performance requirenments for the prevention of transm ssion
of communi cabl e di sease.

Over the years, the standards have been revi sed
and i ncorporate increasingly stringent donor screening
protocol s, have been revised to require the use of
addi tional FDA licensed | aboratory testing procedures for
mar kers of potentially transm ssible di seases as they
becone avail abl e.

The safety of human tissues for transplantation
is therefore a primary goal for AATB. While there are no
reported cases of West Nile transm ssion by tissue
transplants, the confirmation of Wst Nile transm ssion by
organ transpl antation, and as di scussed yesterday, by bl ood
transfusion, raises nmajor concerns for AATB

[ Slide.]

Qur screening is simlar to that described by the
eye banks and the organ banks. W have a nedical /soci al
hi story obtained fromthe next of kin usually, a physical
exam nation, a review of the medical records and any

aut opsy records that are available, the infectious disease
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screening, and then a nmedical director nust reviewthe
entire chart to evaluate the rel ease of the tissue.

[Slide.]

Qur standards, simlar to the other standards
reported, say that we prohibit the rel ease of any cell or
tissue for transplantation fromdonors who exhibit evidence
as detected by history, physical exam |aboratory testing,
or autopsy, of significant active infection at the tinme of
donati on.

So, |like everybody el se, for those who are
synptonmatic, we hope we will have excluded them but the
issue is still the asynptomatic patients as has been
di scussed for the last two days.

[ Slide.]

One of the issues is screening |aboratory tests
for blood, organs, and tissues, and we really have very
different issues, and | think that is one of the reasons
why we have been nentioning this over and over again, the
bl ood peopl e are concerned about the volune, the |ogistics
of handling 13 mllion donations a year, the turnaround
time for the short shelf Iife of platelets, and, of course,

the cost, because the cost is distributed over only two
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products, if you will, or three products fromeach single
donati on

There are mmj or concerns about turnaround tine.
For tissue, | think our najor concern is the quality of the
sanple and the ability for the tests to be valid from
cadaveric sanples, and as Dr. Biswas said, we test
basi cal |y bl ood from cadaveric donors.

[Slide.]

Just to tell you, as conpared to the organ world,
well less than 10 percent of our donors are heart beating.
Qur donors are what are call ed dead dead, and they may be
dead anywhere up to 24 hours if refrigerated before the
sanpl es are drawn, because we sonetines get our sanples by
doi ng heart sticks at the tinme of procurenent. Therefore,
there are many sanpl e issues, such as henol ysis.

Hermodi | uti on was tal ked about earlier and we do
cal cul ati ons based on an FDA algorithmto assure that there
is not excessive henodilution or we do have to get a pre-
transfusion sanple. O course, there could be enzymatic
degradati on by the RNases in the bl ood.

So, we, as an organization, respectfully request

that the FDA do all in its power to encourage test
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manuf acturers to develop licensable tests, not just for
bl ood and pl asnma donors, but also for the use of the
cadaveri c bl ood sanpl es of tissue donors.

[Slide.]

As we have in the past, the AATBis willing to
work with the FDA and test manufacturers in this inportant
effort. Again, in the past, |icensure has focused on bl ood
donors because they have got great nunbers, they have a
mar ket | arge enough for the nmanufacturers to be willing to
fund the very expensive |IND and BLA studies, and whereas
ti ssue and organ, the nunber of donors is small and the
definitions for qualifying test performance are critical
due to the Iimtations of the specinens.

[ Slide.]

Ri ght now what will AATB do? Well, obviously, we
are review ng our standards to determ ne whet her revisions
are necessary, whether the standards need to be nore
explicit. W wll add a test when one is avail able and
approved for use with cadaveric blood, and we w ||
certainly assist the FDA and test kit manufacturers in

val i dati ng cadaveric sanpl es.
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On behal f of the AATB and the thousands of our
donors and the donor famlies, our individual nenbers and
accredi ted nmenber banks, and the hundreds of thousands of
patients we serve, | thank you for your attention and your
consi derati on.

[ Appl ause. ]

DR. GREENWALD: Thanks to everybody.

We are going to see before we drag everyone up
here for the next 15 mnutes if we actually have any
questions for any of our previous speakers.

Di scussi on

DR. FREI BERG  Space, final frontier. Wth all
t hat Sue presented and the difficulty in getting all the
other things, and I went to conputers and staffing and
money, | didn't notice whether or not you nentioned that if
you could get all of that together, you have space.

| f you don't have space, can we do the rest?

DR. STRAMER  What | presented as far as the
testing assunptions or what we can do within our current
five NAT | abs, so the anpbunt of equi pnment we can add, the
anount of people, the ambunt of storage of test reagents,

et cetera, we can add--well, | did a survey of our five NAT

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



| abs to ask themwhat it would take to go to pools of
eight, well, let me back up, what it would take if our
current pools of 16, to add one test, what it would take to
add two tests, and then if we went down to pools of eight,
what it would take to add one test and what it would take
to add two tests.

Currently, within our space requirenents within
those five NAT | abs, we can add either up to two tests,
sanpl es of 16, or we can do one test if we reduce ful
size. W know West Nile is comng, and as | said, another
critical test that we are going to have to look at this
year in the NAT |abs is al so parvo, so that probably | eaves
us at pools of 16.

DR. FREIBERG The reason | nmentioned it, and
t hank you for your great answer, is that there is other
things comng, too. W have peptides B testing we have
been tal ki ng about.

DR. STRAMER: Yes, | amfamliar with that.

DR. FREIBERG Well, one of the strategies is to
start at a discrimnatory hepatitis B by itself before the
triplex assay and systemis set up, and if we | ook at that

algorithm we are tal king about setting up a separate sem -
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aut omated system for discrimnatory HBV, and then when the
triplex assay is ready, you have to have that as a separate
systemfromthe licensed tests and the discrimnatory
approach for that, all three of them

So, is it even feasible in 2003 to be thinking
about parvo, West Nile, discrimnatory HBV, and a triplex
test? |If not, we have to start tal king about what sone
priorities are and figure out what we are going to do.

One of the things we are here together is to |
think tal k about what those priorities should be.

DR. STRAMER. Well, | can only answer for the Red
Cross and a lot of this still is developing, so it is
colored by my own opinions, but I do have sone infl uence,
so HBV discrimnatory NAT, we likely will not inplenent as
a stand-al one test.

We are very hopeful that one day soon, PRI SM w ||
be licensed, and NAT with increased HBsAg detection, wll
carry us over until Utrio is licensed.

Now, that brings up other questions as far as the
sensitivity of HBV NAT, and the reality of doing it in
pool s of 16 and NAT automation realistically, the way we

would like to introduce Utrio is on an automated systemin
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whi ch we either reduce pool size or go to individual unit
testing to really maxim ze our yield for HBV.

That again is a whol e another discussion, so our
priorities right now, certainly NAT automation is always
ranking really up there as nunber one, but short term what
we can do with our existing facilities is only inplenent
the two tests that are probably at our highest priority
I evel, which is West Nile and parvo.

That is the confines of the NAT |ab, and then if
we | ook outside of the NAT | abs, we are going to have to
i npl enent bacteria and bacterial detection, and as soon as
PRISMis |icensed, we are going to all pedal to the netal,
we are going to replace our current technology wth PRI SM

DR. STRONG | think that is an excellent
guestion because we are all struggling wth that and many
of our |aboratories in ABC are about naxed out on space.

Qur hope had been that we have PRI SM by now,
whi ch woul d free up about three tines the space that we
currently have to use with the systens that we have. W
badl y need aut omati on.

| don't think we can do nore than one nore test

wth the current system we have on NAT because it is a
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sem - automated system at best, and wi thout automation, we
are not going to be able to go nuch further, so if there
are any other tests to be done, there is no space in our
facility, we will have to find a new space. | think if |
wer e speaking for the New York Bl ood Center, they have
tal ked about renting out Yankee Stadium | believe.

DR. BIANCG | think that was a very inportant
guestion, but there is another very close second there to
space, and | thought you were going to ask about it. There
is staffing. W have a trenendous difficulty these days of
finding qualified | aboratory personnel even in states where
state requirenments are not as conplex and conpli cat ed,
where they have the | ocal FDAs enployed in California.

That is another issue that would be certainly
all eviated by nore autonation, | ess dependency on
i ndi vi dual operators.

DR. GREENWALD: If there is not going to be any
nore di scussion, maybe we can all cone back a little bit
early, so we can |leave early, start about five m nutes
after 3:00.

[ Recess. |

Panel Di scussi on
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DR NAKHASI: | would Iike to call the nanes of
t he people who need to be up here. Dr. Goodman is here,
nmysel f, Liana Harvath, Mahnood Farshid, Darin Wber, Bil
Hobson, d en Frei berg, Robert Lanciotti, Lou Katz, M ke
Busch, Steve Wagner, and Thomas Kreil.

We are all here. The purpose of this discussion
is basically to discuss what we | earned during the |ast two
days and the issues we di scussed, and basically, this is
focusing the i ssues which we have di scussed the |ast two
days.

This is the tinme for the audience to clarify the
i ssues and maybe we can sort of answer those. At the sane
time, | would like to ask Dr. Goodnman to sort of give us a
little bit of perspective, and then we can open final
di scussi on.

DR. GOODMAN: | didn't necessarily expect to say
anyt hing, but | have been writing down some things that
m ght be worth saying, so | guess | am okay.

Maybe | will just make a few comments for people
to react to and just again sunmari ze sonme of FDA' s feelings
on this issue and some things especially in |light of what

we have | earned both fromthe factual presentations here,
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but I think also fromthe val uabl e opi ni ons and controversy
that swirl around this issue and will continue to do so
because in the absence of know edge, there will always be
controversy. Right nowthere is a fair anount of absence
of know edge.

The first thing I was going to say is that the
reality is, as sone have said, that this is a noving target
and there is insufficient and evol ving know edge. That is
not bad, you know, that is reality.

The fact that we are all trying to do our best
under those circunstances neans that we will probably do
some things we could have done better because we can't
predict the future and we don't even know enough right now
to learn fromall the past.

| think a big issue that is unresolved, that has
been brought up fromseveral directions, is the needed
sensitivity to be used in an assay, and really the deeper
guestion is what is the infectious dose of this virus and
what woul d we need to detect.

| think one thing we need to be wary of is that
there is case investigations and there is again incredibly

prai seworthy work that Rob Lanciotti's |ab was remarkably
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ready to do. | think they really deserve a lot of credit
for this.

We still need to realize that right now nost of
our case definition is based upon results of those studies,
and we don't know, for instance, whether, in a whole unit
transfusi on, you know, could it be that in certain
patients, one infectious virion is sufficient to transm't
t he di sease or could it be that there is a dose threshold,
and | think sonme of what we need to look for in the
screening test is predicated on that, again, the inportance
of the kind of studies that M ke and others are talking
about, trying to identify as best we can infected donors
and [ ook at what the outcones of transfusion from those
donors were. That is a big m ssing piece.

Connected to the assay, again | want to bring up,
| know it conplicates it further and I know it conplicates
it further with respect to the FDA, is this issue of if one
devel ops a screening test, despite sone of the technical
barriers we heard, the potential |ong-term benefit of if it
is possible to have nucleic acid detection that includes

ot her potential relevant flaviviruses, whether that is
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sonething to null over a little despite sone of the
negative early experiences, such as in Rob's |ab.

Simlar to that and even nore inportant, | think
is this issue. | nean we are only even here able to talk
about it because peopl e have successfully devel oped sone
really good NAT tests and al so sone really good anti body
tests, so we can actually talk about the reality of rapidly
applying those in a clinical situation. That is building
on successes.

But | think we are so nmuch better off than we
were before HIV or hepatitis and sonme of the recent
experiences, but we are also kind of sensing that there is
sort of a bottleneck in these technol ogies and in our
ability to bring themalong rapidly.

| think both the conpanies and FDA, to think as
much as we can about how we add or potentially in the
future subtract pathogens fromtechnol ogi es, how we use
pl atform technol ogi es, which of the new technol ogi es com ng
al ong, whet her they are gene chips or others, would really
I end thenselves in the I ongest termto a nore ninble bl ood

testing systemthat neets public health goals or whether we
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are there by adapting current technol ogies, | think those
are issues.

Then, again, are there ways fromthe FDA's
perspective that we can stay within the existing | ans and
make it easier to use these platforns and nove that al ong,
and these are things that we have had sone di scussi on of
internally, but we do hear you and appreci ate those
concerns and want to keep trying to push what we are able
to do there

| think people know, and we said this in the
gui dance, that our current thinking is unless the current
i nvestigations turn out to be erroneous or nothing el se
pans out or the disease conpletely disappears fromthe face
of the earth, that this is sonething we are facing here and
that we likely will need to recomend screening for this
di sease.

However, | think that it is inportant as people
have raised, that there are a |lot of issues around that
screening, and we want input about it and we will bring it
to advisory commttees, et cetera, these issues of are

t here seasonal and geographic targeting for screening.
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We have heard about sonme of the inpracticalities
of that, which | think are very real, and we need to keep
those in mnd. | think if we have limted availability of
testing at first, because of the incredible tinetable we
are on and the difficulties of neeting that at all, quite
frankly, then, as | think Sue Stramer and others said, it
woul d nake sense to target what is available to places
where it m ght have the highest public health yield at
least initially, because that is reality.

| think we need discussion of what if no or very
limted testing is available, | nean we are placing a | ot
of hope on the success of the testing, but we don't know
yet that it wll be available, we don't know yet how good
it will be.

So, | think also in the Public Health Service and
t he bl ood comunity, we need to have our backup plans in
m nd, think about the roles of other technol ogies or at
| east studying them maybe including pathogen inactivation,
maybe ot her strategies for protecting the donor base.

Then, there are the issues of organ donors, and

we don't know. | think, as we have said earlier in this
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nmeeting, that the best thing to protect both organ donors
and recipients is going to be to protect the bl ood supply.

| kind of feel good about that because | think we
are making a |lot of progress towards protecting the bl ood
supply, but there are sone other organ donor specific
i ssues.

W heard about the availability, the issues of
testing cadaveric bl ood, the issue about the availability
of |ynph nodes, which | think is sonething to keep in m nd
because | amnot conpletely convinced, well, | think it is
fairly unlikely that everybody with tissue infection is
going to also have virema at the sanme tinme, so that is
sonet hing el se to keep in m nd.

Those are the major at |least notes that | wote
down. Again, | know we are all very inpressed by the many
t houghtful presentations, the practical difficulties of
devel opi ng a test when we don't yet know the pat hogenesis
of the disease, the likelihood that just nucleic acid
testing will be sufficient, what limts IgMtesting can be
pushed to because there are sone real advantages if that

can be pushed.

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



Those are all things that have been raised and we
will have to grapple with as nore data becone avail abl e.
W may | earn a trenmendous anmount from sone of the planned
studies that M ke and others have tal ked about that CDC is
doing, that NHLBI is supporting.

W may | earn fromsonme of the data that the
di agnosti cs nmanufacturers and the bl ood industry generate
in devel oping these tests. W heard sone tantalizing bits
of that from Andy Conrad, and | think there is the
potential to learn a |lot nore when tests get avail able
wi dely out there under | ND

The fact is that the di sease, the cases are not
so common that we can get good nunerator and denom nat or
data without sone pretty |arge popul ati ons bei ng studi ed.

| just thank everybody that is here and | ook for
i nput fromthe audi ence on what the Public Health Service
in general, and FDA in particular, can do to be hel pful
her e.

DR. NAKHASI: Thank you, Jesse.

Before we open up the discussion, | just want to
basically highlight the two major issues. One is the

chal | enges we have and the facilitating factors we have,
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basically taking fromJay, | think challenge is the

technol ogy transfer, test the devel opnent as Jesse pointed
out, establishnment of regul atory standards, adequate
sensitivity to detect low virema, what is the |evel of the
virus which is infectious, donor deferral criteria.

But we have also facilitating factors because we
have prior experience with the NAT, we have opportunities
to use existing platfornms, but at the same tine we have
probl enms, what other problens will be evolving, as we
heard, space, the technical people avail able, possible use
under I ND, resource sharing, and ongoi ng cl ose cooperati on.
We all need cooperation between FDA, industry, you know,
everybody in PHS.

So, | think those are the issues. On top of
that, as | just would like to reiterate, the inplenentation
is a mpjor issue al so, because how woul d we, because of the
fact, the nature of the beast here, it is transient
virema, it is howlong the viremais, is it chronic
i nfection versus acute infection, which ones, which
geogr aphi cal regions, and do we have studies to address
t hose issues, the seasonal variability, and issues |ike

t hat .
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| think by doing those studies which people have
pl anned, | think we may get sone answers to that, and I
think we wll be having a continuous di al ogue about these
issues. W are planning to have anot her m ni-workshop on
the i nplenmentation issues sonetine |ate in Decenber, at
BPAC in Decenber, so we will keep on having the dial ogue
until we get to the point that we will have kind of a test
avail abl e for the next season.

DR, FREIBERG Hi, everyone. | am den Freiberg.
| am representi ng AdvaMed nenbership today although I work
for GenProbe, and I, like Dr. Goodman, nmade a little |ist
of things that | thought would be useful to point out and
try to nove ahead together.

| have a quick question first. |[Is anybody from
CDRH here? No. That is kind of a shane, and the reason |
ampointing it out is that many of the things we have been
tal ki ng about over the last two days, in the end, are not
going to be regulated by CBER

Currently, FDA has two centers that regul ate
| VDs, and | am sure nost of you are aware of that, but sone
of the I1gM products we tal ked about for neasuring

preval ence or neasuring long-termresponse to the disease
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will likely be regul ated as diagnostics through CDRH rat her
t han as bl ood screeni ng products.

So, we are going to have to figure out how to do
that to be able to get the answers we were | ooking for by
the nost rapid path, and we would have to negotiate with
CDRH to find out whether or not, for this sumer, an ASR
pl atform coul d come out quickly, whether or not it could be
a broad I1UO test, whether or not the prolonging the
i nvestigation rules could be sort of voided under CDRH with
the sane flexibility as we have under CBER

So, possibly since they weren't here today, when
you have your inplenentation nmeeting at BPAC, it mght be a
good idea to invite sone CDRH people and let's start that
cross-center discussion, because we really have different
types and different kinds of clinical trials that go on in
order to get the products cleared or approved through CDRH

A second point | have, and | only have a few, so
Il will try to be brief, was a followup to hearing that
CBER is followi ng sone of the CDRH gui dances.

CBER has al ways been very flexible in being able
to pick and choose and take from FDA wherever sonething

good was, whether it is the IND rules for an 1VD rather
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than IDE, or in the case of sone of our many neetings, we
have been foll ow ng the gui dance from PDUFA whereas, even
t hough our 1VDs weren't covered by PDUFA, we followed the
type ABC type neetings.

My point on that subject is that there is also a
nmeeti ng gui dance under CDRH, and it is a little different
than the one that CBER has been using in the past, and it
woul d be great to get a commtnent from CBER to use the
CDRH gui dance, the main difference being is that there are
a couple kinds of neetings. One is a determ nation
nmeeting, and one is an agreenent neeting, in which case you
come out of the neeting with a binding agreenment with FDA

That would be a little new and unusual for CBER
but it could be helpful, so | seek that conmtnent.

O her things on the process that we coul d di scuss
changing are sone of the traditional things that aren't
really West Nile specific, but in general, the CBER
process.

Most of us saw, during the H V-1, HCV clinical
trials that in order to respond to what was necessary in
the field, we had a really long investigation with a |ong

| ND and many, many |ots of products, but when it cane to
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the pivotal clinical trial in the end of the process, we
still had the traditional conformance Iots. W were only
doing three lots for an I ND, probably should do confornmance
| ots.

But | think CBER needs to think about sonme nore
flexibility especially maybe in the West Nile case where if
we have | ots of products that cone out, product |ots,

i ndependent product |lots that aren't yet conformance lots
meani ng the final guard bands, the final specifications,
but if the product is really working great, then, maybe it
is time to say we don't necessarily need three conformance
lots to get the |license, maybe we can get the other two
conformance lots for a post-license subm ssion

In that way, industry could get the product on
the market, |icensed much sooner and |ikely nmuch cheaper
for us if we could start tal king about sonme flexibility.

Hi storically, | think we all understand that FDA
or CBER has regul ated the process as the product, and I
think it is tinme to maybe reexam ne sone tradition, sone of
the enotional things we have always said, and | ook at the
sci ence again of NAT and the robustness of the products or

| gM products, and gi ve sone consideration to changi ng that
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and regul ating the product as the product and al so covering
t he process under regul ar GWPs.

My last request is a sinple one, and that is, for
conplete review, the first tinme we send things around, to
have it be a conplete review. That neans it would include
t he package insert, the |abeling.

W may have sonme nore back and forths after that,
but the first time around, we can figure out what is the
i ntended use going to say, what are the warnings should we
have. W should be able to get a | abeling review as part
of that first conplete review That would help the West
Ni | e process nove along, as well.

So, on behalf of industry, those are sonme of ny
t hought s.

DR. NAKHASI: Do you want to comment on that?

DR. WVAGNER: | just have a couple comments.
wanted to reenphasi ze sone of the comments by M ke Busch
about the virus's fairly quick ranmp-up.

When you are tal king about sensitivity, it is not
only the absol ute nunber of viruses, but it is how steep

that curve is, because that really defines what the w ndow
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period is, which is going to determ ne what the percent of
peopl e that you m ssed m ght be.

So, it may not be as bad as we think it mght be
in terms of pooling or other things, so | suggest that we
wait for the available evidence to cone in. W are going
to be getting this data over the winter, | presune, and
make a determ nati on based on the science.

DR. GOODMAN: | think that is a really good
suggestion and a good point. W have heard fairly | ow
| evels of virus fromthe few data points that we have, but
there is sone suggestion that it may reach other |evels at
ot her tines, and you are sort of |ooking at part of the
tail of the el ephant, or something |ike that here.

The other thing is in response to Aen's
coments, there is a nunber of technical and regul atory
i ssues, but | appreciate your input and we will discuss the
points you made and try to give you a response on those.

DR. NAKHASI: Also, | nmay add | appreciate Gen's
comments al so, because | think den knows that we have
started working closely in contact wwth the CDRH and
stream i ni ng many of the issues which he has pointed out,

especially the comm tnent.
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The reason why | say that, because we are now
going to be having a presubni ssion plan type thing, which
we are telling everybody before you cone up with a plan for
| ND, please conme to us, talk to us as a presubm ssion pl an,
the way the CDRH s pre-IDE plan, they call it, and discuss
the i ssues and sort of discuss what nunber of sanples you
need, the clinical trial design, and things like that, so
that there are no problens down the road.

So, | appreciate your comment, but | think we are
striving towards that end, and al so, as Jesse said, we wl|
di scuss sone of these issues internally, and the bottom
line is to get the tests on the narket as safe and
effectively as possible.

DR. GOODMAN. One comment | forgot to meke is
that there is comruni cation ongoing with CDRH and neeti ngs
t hat have occurred and are occurring. W have been trying
to share the science area and the public health area of
West Nile with CDRH

DR KATZ: First, | wanted personally to thank
Dr. Goodman for his noderate rhetoric during the past
couple of nonths. For those of us who are actually talking

to physicians in hospitals and transfusion recipients, it
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has made our job of what reassurance we can provide mnmuch
easier, and | think | speak for my organi zati on ABC when |
personal | y thank you.

Everybody has al ready said everything, and | just
have a couple, two or three take-honmes fromthe neeting.
The technol ogy issues and the virology and the sensitivity
that has driven off what we | earn about the virol ogy over
t he com ng nonths has been nicely covered.

| have a feeling, |ooking at the epidem ol ogy of
arboviruses el sewhere, including West Nile in other parts
of the world, St. Louis encephalitis in this country, it
may well be that we are going to inplenent a superb test
next year in the absence of an epizootic or epidemc.

That is fine because |I think we are being
precautionary and careful for the patients that we all care
about. So, perhaps the best nessage at the end of all of
this is going to be what we learn as this is a nodel for
rapid response in the future.

| amfairly skeptical about how nuch West N le
there is going to be next year, but at |east we need to be

payi ng very close attention as we go through this process
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what aspects of what we are doi ng worked, because the next
thing that cones along will be inportant.

The only other thing that | wanted to enphasize
is that we need to be thinking about the inpact of this
activity on a large nunber of other safety priorities
occurring in blood centers as we speak.

Sue gave a reasonable |ist of the other
organi sms, and | think nost particularly bacteri al
contam nati on where a very substantial segnent of our
comunity has nade the commtnent to attack what we think
is the nost inportant infectious conplication of blood
transfusion that remains in the post-NAT era.

| can anticipate in ny owm center and many ot her
conmunity bl ood centers around the country that the rapid
i npl enmentation of West Nile Virus may sl ow down our
i npl ementation of bacterial detection for platelets, and
how at the end we nmeasure the net benefit of what we are
doi ng needs to include that.

At my own center, this is going to require
enor nous resources one way or another, and, for exanple,
our henovigilance programis likely to suffer inits

i npl enentation, so that as we try and get into our

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



hospitals and help themidentify patients better, and
identify adverse outcones not related to infection from
transfusion, that we are taking sonme resources that | would
apply to my henovigilance program and we are going to
apply themin this sort of effort.

| think we all need to be thinking about that
because at the end, the patient outcomes are what we are
interested in, whether it is West N le or bacterial
contam nation or TRALI or ABO m snmatch, or anything el se.

Anot her question nobody really addressed and |
only bring it up in case sonebody wants to talk to ne about
it afterwards, is where we are with hyperinmune gl obulin,
which is used in the Mddle East, | know, and whether or
not our friends from PPTA have begun to plan now t hat we
have sonewhere around half a mllion people that m ght have
anti body, the production and evaluation of a hyperimune
gl obul i n.

DR GOCDMAN: W don't have a test to find them

DR NAKHASI: Cel so.

DR. BIANCO W did not discuss in great detail,

but it is a bottleneck in terns of clinical trials and al
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that, is the issue of IRBs. Each one of the clinical
trials need to have an approved IRB | ocally.

Maybe the public affairs, considering the urgency
of the issues that we are dealing with, could find sone
met hod by which we could influence the local IRBs to be
nore consi stent and | ess finicky about certain of the word
changes here and there.

They are really an inpediment for the use of
comon protocols, of conmon notifications or conmon things,
and this has been a serious obstacle in many of the
clinical trials that we are going into.

DR, BUSCH: | will just follow up on that. The
truth is the IRBs are being placed in an untenable
position. W are being asked to inplenment nmandatory
screening under IND. This is not human research, and they
are being asked to approve a protocol, you know, giving
peopl e i nforned consent when there is no option.

| really think the issue here is a decision from
above saying that this is really not a research issue, this
is a mandated i nplenentation of a test.

DR. GOCDMVAN: | appreciate these difficulties and

they don't just occur in this kind of study. They occur in
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lots of nmulticenter studies and public health situations,
and | think they are getting nore attention by the IRB
conmuni ties.

| think using an unlicensed test where you don't
quite know the inplications of positive test result in
real -time, et cetera, you know, there are sone issues that
are relevant to IRBs. | nean | just wouldn't want to say
this isn't something that an I RB should pass on, but it is
not the sane as giving sonmebody an investigational drug for
West Nile Virus.

Unfortunately, what you sense is the regul ations
are generally designed to be in the nost protective sense,
so | don't have an answer, but there are circunstances, for
i nstance, where central IRBs can be utilized.

This probably wouldn't raise to that because you
woul d have a hard time arguing that in a trial lasting
nmont hs, you know, you didn't have the tine or opportunity
or reason to involve your local IRB, but I think there
needs to be nore uniformty across |IRBs and nore
wi | lingness to accept the judgnent of other |RBs.

DR. BURDI CK:  Ji m Burdi ck from Johns Hopki ns.
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| have had the pleasure of putting a |ot of
things or attenpting to put in sonme cases things through
the 1 RBs, and we have had sort of a revanping of it
recently, locally.

The western I RB process, | think it is called--
there is probably sonebody in the roomthat knows better
about this--but our institution has utilized that central
processing, and | think it is a good way to get around the
| RB probl em

This is not offering an opinion on what the FDA
says we have to do needs I RB approval or not. That is
anot her interesting issue. But local IRBs are very
territorial, so |l think that has to be taken into account.

DR, FREIBERG Let ne add a qui ck comrent on that
because we have recently had a sponsor investigation by FDA
for one of our clinical trials where we used the western
IRB in a nulti-site situation |ike that.

It was a good idea, it worked fine, but what FDA
is also looking for is why you didn't use the local |IRB and
whet her or not you are |IRB shopping. So, for the purpose
of your sponsor's safety, if you choose to go that route,

you really should have sonething on file to explain it was
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multi-site, there was only reason to go to one |RB,
sonmething in the files woul d have saved us three or four
hours of discussion just as a tip.

DR. STRAMER: A couple of comments regarding |IRB
| have taken a nunmber of issues to the Red Cross |IRB
obvi ously being fromthe Red Cross and we have our own | RB
and for those of you who have worked with the Red Cross
|RB, they are notorious as being the nost, well, anal-
retentive IRB on the planet.

We have had, with West Nile, | have al ready put
two proposals before themregarding the studies heard this
nor ni ng, and they have been extrenely rapid in respondi ng
and very positive. Peter Page has al so had very positive
experience as far as the CDC case investigations in which
we had to put our followup materials through the |IRB

So, knowi ng the critical public health issue of
investigating West Nile, and |l earning nore about this
virus, |IRB has been extrenely positive. 1| also wanted to
comment that we have had di scussions with actually M ke and
with Sally Caglioti about doing sone unified |IRB

appr oaches.
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For exanple, and | only use the Red Cross as one
exanple, a large IRB that has a | ot of experience in blood
donor screening, that whether we use it in conbination with
western IRB or we just use unified approaches like this in
whi ch national INDs are used, we bring it to one IRB for
the entire national experience, so it is one nmethod perhaps
that we could consolidate all the I RB issues together.

| wouldn't say that using the IRB from Red Cross
woul d be | RB shoppi ng because perhaps our I RB woul d be one
that you would want to shop away from

| would al so want to comment to Aen's earlier
comment s about the length of the IND period. Even though
the Iength of the IND period at |east for the GenProbe
test, and currently I am going for the Roche test, has been
very long and | think we used 10 clinical lots during the
GenProbe IND, if ny counting is correct, | think actually
it was a very good process.

We | earned a | ot about the test. By the tinme the
test was licensed, we really had very few open issues, and
consi dering the nunber of open questions we have for West

Nile, I wouldn't want to hurry and |icense a test because
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we really don't quite understand as of yet what we are
doi ng.

Until we understand nore about test kit
performnce, virema in donors, transmssibility in
reci pients, whether we want to even keep the test beyond an
| ND period, you know, | would just suggest we make sure we
have all of our questions answered before we |icense and
require a test for donor screening.

DR FREIBERG | amin agreenent, Sue, we have to
get all those answers. M point was with those 10 | ots,
the last 3 didn't add anything to what we needed to know,
to know that the test was reproducible, is working fine,
and could be licensed. W would have just had the license
sooner if we didn't have to continue nore and nore lots
into the conformance | ot period.

So, if we don't have all the questions answered,
we keep going, but | think that we did.

DR. NELSON: Ken Nel son from Hopki ns.

| just wanted to add a postscript to what Cel so
menti oned about the hyperimune globulin. JimRayhall in

New York has a trial approved, |IRB approved, for the use of
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interferon for treatnent of severely ill patients with West
Nile.

He presented sone data, a handful of cases. It
was not placebo-controlled, it was a case study, but it
| ooked like interferon had sone effect, although not
spectacul ar, but these were really sick patients.

Since he has got the protocol and everything
licensed, if people had patients with encephalitis that
were seriously ill, it mght be worth considering
contacting himand putting the patient on a trial if there
was nothing else, and there isn't any known treatnent.

He al so studied ribavirin and that didn't seemto
work either in vitro or in vivo.

DR. TABOR: den Freiberg' s suggestions nay be
good suggestions for inproving the overall efficiency of
FDA review, but in the case under discussion, these
conpl ai nts about the nunber of release lots for decades,
bi ol ogi cs that are being put up for |icensure, wuld have
had to submit three release |lots for good reason, or |RBs,
whi ch are required by Congress under regul ati ons dealing

with | RBs.
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| used to be chairman of the NCI IRB for a few
years, and there is a place of IRBs even for this type of
study, there is a reason for them But all of these
t hi ngs, nunber of release lots, a couple of hours talking
to the IRB, they are facts of life in today's world of
clinical research

Most of the people sitting up there who are
al ready involved in the studies have | earned how to dea
with them and | think we just have to deal with them
These are tangents today. W have enornous techni cal
probl enms to overcone before we can test for West Nile
Virus, and we have to focus on those technical problens and
| guarantee you if you come in wth a good test before next
June, FDA is going to bend whatever rules it can to
accommodat e rapid delivery of the test.

DR. WVAGNER: | would |like to make a conment in
the conplaint vein, and I amnot sure whether the FDA is
the right forumfor this, but--

DR. GOODMAN: O course.

DR WAGNER --but | would like to see sone
consi stency for determ nation of what viruses are

consi dered BL3 versus BL2. | think that having sone
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viruses that are simlar to be BL2 and others to be BL3
just doesn't nmake sense, and in addition to that, it limts
t he nunber of research |aboratories that can work on a
problem That is going to slow down any test devel opnent
or research, because there is only so many BL3 facilities.

| know | am beating a horse that is not even here
potentially, and it is not necessarily froma governnent
agency. It may be an organization that is popul ated by
esteened virol ogi sts who recommend BL3, but still the issue
| believe needs to be dealt wth.

DR, FREIBERG | need to go back to the three
| ots one nore tine.

DR. GOCDVMAN:  All right, but this is the third
time, so there is no nore after this. He gets the |ast
comment. That is ny ruling.

DR, FREIBERG In the CDRH PMA process, we al so
do three lots, and | don't really have a problemw th three
lots for CBER. The real difference is that in CDRH we
will do a developnent lot, we will do a pilot lot, and we
will do a full-scale lot, and we have to be able to prove
they are consecutive and they are all nade the sanme way,

they all performthe sane way, whereas, in CBER, it is ful
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size conformance |ots using the final process under | UQ
and what often happens is that, at full size, we have a ton
of material that is going to expire before it gets used.

So, | amokay with the three lots, but let's | ook
to CDRH and learn a little bit here. [If you can show your
process is the sane process, and the same product is the
same product, devel opnent, pilot, and final, that would
make |life a | ot easier for everybody and still neet the
need of a reproduci bl e process.

DR. GOODMAN:.  Thank you. We will discuss that.

DR. NAKHASI: Having heard the conplaints,
ki dding aside, | think we need to focus what is the goa
fromthis workshop. W had set it ourselves to have |
think a couple of things.

We need to get sone agreenents both fromindustry
and the bl ood banks, and the various agreenents are, are we
going to be having the validated tests as of July 2003,
will we be having IND testing up and running, and | think
t hose are the issues.

Al so, the issues, we should not forget, the bl ood
donor as well as the tissue, because there is another part

of which the tissue donor testing, which we had spent quite
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a bit of tinme, also are we going to be validating these
tests as far as those sanples, too.

| would like to hear fromall the concerned
parties how are we going to be doing these things.

DR BUSCH | will address the issue of should we
test. Personally, I think it is very unlikely that we are
going to have a serious problem next year given the
epidem c nature, and I think the science will bear that
out. Unfortunately, the science can't be done before the
deci sion has to be made.

The studies that we are able to do, | don't think
even if they were conpletely negative, would turn the tide
away fromthe current nonentumtowards deciding to test, so
in nmy opinion, we should |eave this roomw th the consensus
that testing should be inplenented if possible, and | think
in the construct of mnipool NAT next year.

W shoul d give the conmpanies a very clear nessage
that that is what we all are commtted to trying to do, if
feasi bl e, next year.

DR. KATZ: | want to second what M ke just said,
not because | think testing is nedically smart, but because

if they don't have that clear nessage now, we won't be
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there, and if Mke and | are wong about the epidem c,
then, we are going to feel pretty bad.

So, | think we should conme away fromthis with
the assunption that tests available, we will get going on
or about July 1st is not unreasonable.

| just want to reenphasize that given operational
realities in blood centers, there are very few places in
the country that can do single donation, so that the best
nmust not be the eneny of the good here, that the other
message should be that it is in the mnipool formats that
we are already using and we are going to sort out the
virology as this year and next year goes by.

DR KLEI NVAN: | have two comments or suggestions
| guess, and they kind of contradict each other as possible
appr oaches.

The first is whether this test should be brought
forward and positioned in a way that was sinmlar to HV p24
antigen, and that is, it is an interimtest, it's here
because we think we have a problem

Dependi ng on what we find, we may decide in the
future to forego testing. Suppose pathogen inactivation

cones al ong, maybe this would be a test--and the epidemc
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goes away--maybe this would be a test where we want to have
sone flexibility, and not be |locked into it as a |licensed
test enshrined in FDA gui dance or regul ation.

That is one possibility. | recognize that
i ntroduces sone problens. Certainly, it isn't what a
commer ci al manufacturer would |like to hear in devel oping a
test, that the test isn't going to be here in the
mar ket pl ace in future years, but | still think that that
shoul d at |east be considered at the |evel of the FDA

The ot her sonewhat contradi ctory suggestion is
that if we inplement nowwith a West Nile test, because |
don't think it is practical fromwhat | have heard to have
a broad-based flavivirus detection system at the kinds of
sensitivity that we want, in the tine frame that we want.

So, if we inplenent a West Nile test, maybe that
step along the way to a first-generation assay, and that
t hat assay could then be revised, not that we append
flavivirus tests on top of a West Nile test, but we have a
second- generati on assay that both | ooks for West Nile and

ot her potential pathogens that m ght conme into the bl ood

suppl y.
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| realize those two are different ways to go, but
| guess the purpose here is to | ook at possibilities and
introduce them So, | think on top of the comm tnent that
says we should be here next July with a screeni ng assay,
which I think should be a clear nessage, we will at |east
to consider these pernutations on the thene.

DR. GOODMAN: | would just like to conment on
that for a second. | think actually those are both very
val id and thoughtful suggestions that bear all our
consideration. | think another little point that occurred
to me as you were saying that is that | think as we go out
potentially with a test or tests next year hopefully, we
al so have to be careful about our conmunicati on.

It is still going to be an issue. W are going
to be largely functioning again, unless we get a |lot nore
i nformati on before then than we have at this nonent, we nay
not know are those tests going to elimnate 100 percent of
transm ssion, 50 percent.

So, | think FDA and the conpanies involved, you
know, this will be if we can cone up with anything useful
at all, this will be a real success story of partnership

and of ingenuity on the part of industry and hercul ean
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effort on the part of the blood conmunity, but we need to
be careful not to oversell it.

So, | think we just should comrunicate as we go
in a very forthright way about the achievenents, but also
the imtations of what we achi eve.

The second part of your thing about going from
West Nile to a flavivirus, that is an area where | think we
woul d all be very interested in hearing any sponsor's pl ans
or proposals, and we are again trying to be flexible about
how one could do that, you know, could naybe be a place to
get sone mleage in this process.

DR. BULT: | am |l ooking forward for
clarification. | hear constantly talking in terns of the
bl ood community and the problens related to the whol e bl ood
sector. Mke, | amasking for clarification. You said
"we," who is we?

DR. BUSCH. Cearly, the plasma industry shoul d
not be testing for this virus. They have inactivation on
the back end that | think, fromwhat | have seen, has anple
capacity to deal with the virem a that may exi st especially
the rare frequency virema, the dilution, and then the

inactivation. | don't think you guys should have to test.
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DR. BULT: | agree with you.

DR. GOCDMAN:.  And | think we need data, but I
think we are hearing that, and again we appreciate those
coment s.

DR. BUSCH: On the issue of, you know, we are
asking these manufacturers to invest a |ot of noney, a |ot
of resources in a systemthat | think many of us feel nay
be a short-termneed. | know they are approaching it with
the consideration that this is an opportunity to transition
to nore autonated platforns to nove forward in nore
fl exi bl e approaches, and | think that is really the benefit
of this whol e process.

One of the things, though, that does sort of
trouble ne i s this concept of noving fromnore specific
virus to nore generic, multiplex type of assays sounds
good, but the regulatory--and I don't think you can fix
this--the regulatory i ssue of once you have a |icensed
test, you know, to then replace that licensed test with a
clearly inproved, enhanced, you know, diversity assay is a
paral lel track that may take years, and a nmechanismto

upfront anticipate these nore automated platforns having
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built-in expansion capacity and nuch nore streanlined

nmet hods to get the enhanced performance on |ine.

DR. Bl ANCO | think idea nunber two from Steve
Kleinman is brilliant. |dea nunber one is the kiss of
death. | would like just to support that idea, and I am

sure that you can find a regulatory neasure by which you
assune wth limted tests |ike that, just docunmentation of
the sensitivity that is equivalent to the prior version, as
we have with nmany new generation tests, version 1, version
2, version 3.

We have a history, but we always | ooked at the
specific. Here, we have a broader question.

M5. ZYLBERBERG O audi a Zyl berberg from NAB
Bi ophar maceuticals. These questions are for Dr. Farshid.

| just want to clarify that for viral
i nactivation today, if we need to submt a new application,
we need to | ook, for exanple, BVDV and West Nile Virus?
Just to make sure.

DR. FARSHI D: As | indicated this norning, this
issue, there will be further discussion within Ofice of
Bl ood, but based on the principle that we have al ways

operated on, if you are dealing with a rel evant pathogen in
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a product validation, there needs to be sone way to
i ndicate the capacity of the manufacturing process in
clearing the virus.

That has been the approach that we always took in
eval uating such studi es, but based on what we saw this
norning on this data, on a nunber of the slides, we did not
see the actual data, so further denigration is needed to
come up with the final decision that needs to be nmade in
the office | evel and probably center |evel.

DR KREIL: Thomas Kreil on behalf of PPTA
woul d actually like to have a conment on that. As | would
hope we have conveyed with our presentation this norning,
the industry is certainly prepared to do further work only
we woul d hope that the center will wait until nore
information is avail able before issuing further guidance on
this issue.

DR. FARSH D: | think we agreed there.

DR. BURDI CK: Could I nmake another coment about
the things to test. Fromtransplantation surgery, fresh
frozen plasma is the thing that scares ne, because, nunber

one, it has a longer half-life, nunber two, it gets
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transported around. It tends to snear out the otherw se
seasonal distribution of things conpared to red cells.

If we were in the scenario down the road in
whi ch, for instance, we were doing seasonal testing, we
were doi ng perhaps regional testing rather than national,
if we had a way of being sure for liver transplants and for
t he special preparative reginens in kidney transplants that
we are tal king about, that we could have our fresh frozen
pl asma clean, | think we have a special need in that area.

It is a small area, but it is nuch different than
the nore general use of red cells. So, maybe this is
obvi ous to everybody, but | just wanted to sort of
enphasi ze that point.

DR. BUSCH. | think one idea that came up when we
were in the mdst of this epidem c was whether we m ght be
able to source blood for particular patients fromlow-risk
regi ons.

Even now, unfortunately, there is a |lot of FFP on
the shelves from high-risk regions right now that
theoretically could be either diverted, trashed, or we
could source it, replace it with safer stuff, so | think

t hose i ssues haven't been really been thought through.
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DR GOCDMAN: Just to be sure that we are clear
here, though, the people fromthe source plasm industry
who fractionate plasma are arguing for non-testing of that,
that if testing is perfornmed of blood donors, that would
enconpass fresh frozen plasma, in the future obviously.
Right nowit is a real concern and we share that with you,
and we appreciate any input on that one, as well.

No new original ideas. This rem nds ne of
di scussions that Lyle Petersen and Mary Chanberland and I
and others had in the mddle of the night - well, can we
t hi nk of anything el se we could do.

[ Laught er. ]

DR. GOODMAN:  We just can't think of it.

DR, BUSCH. Actually, just to follow up on that,
| really also think that Lyle and Mary deserve enornous
gratitude fromthe industry. The work you guys have done
along with Jesse and the lab is incredible, and | think the
responsi veness of the Public Health Service in this crisis
has been just great.

DR. BISWAS: If we are going away with sone sort

of a consensus about m ni pool testing, then, please keep in
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mnd the sensitivity in the individual donation when you
are designing these testing algorithns.

DR. GOCDMAN: | would just add to that. | found
sonme of the discussion--and I am sonebody who used to do
PCR work when you did it by hand and stuff |ike that--1
found the discussions of sensitivity sonmewhat confusing,
per haps because | didn't sleep that well the | ast coupl e of
nights, but | think we need to | ook at this issue very
carefully as nore data becones avail abl e.

There is obviously no reason in the world not to
make the nost sensitive PCR assay you can meke here.

DR. FREIBERG Stop calling it PCR

[ Laught er. ]

DR. GOODMAN. | amsorry, you are right, okay,
nucleic acid anplification. Sone of themaren't even that,
they are probe anplification, but the nost sensitive
nucleic acid test. Sorry about that.

| think we just need to nake it as sensitive as
possi bl e and keep an eye on the data that is going to be
accunul ating in terns of how we are going to inplenent
testing. oviously, you can't do sonething that is

i npossi ble, but we also don't want to do sonething that is
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hopel essly stupid, so let's not set this in stone at this
poi nt .

DR FREIBERG In ny understanding of Dr.

G achetti and the way she sets up and presents anal ytica
sensitivity, it is always on an individual donor sanple, it
is not a group sanple.

DR. KLEINMAN: | think this has been said in the
norni ng before, but since this is the sunm ng up part, |
think it is worth stating again.

One critical need is for these performance panels
and standardi zati on of how we are going to express
guantity, so that we can actually conpare assays.

It is an absolutely critical need, | think
everybody recognizes it, whether it is a CBER rel ease panel
or sone other panels that are put together during the assay
devel opnent stage, and a reasonably--1 don't know if we can
standardi ze the way that we quantify it, but we at |east
have to have sonme nethods that everybody accepts whet her
they will be RNA transcripts or cultured virus or, you
know, source virus fromvarious ani mal species or whatever,
but I think we need to cone to some concl usions about this

very early on, because it affects all the way the data is
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going to be displayed, and it affects the ability to go
forward with any research studi es or screening.

DR FREIBERG On ny thene of finishing the
project, | also need to point out that we need nore than
one of those. W heard BBI, | think present, and they have
often worked wi th FDA.

|f BBl creates a great panel, and we all start to
use it, we end up with alittle problemat the end of the
process, is that FDA doesn't have an independent | ot
rel ease panel, so we need to have at |east two sources of
t hose types of things.

DR RIOS: Maria Rios.

| just would Iike to follow up what Steve said
about having a uniformway of neasuring and determ ni ng
what we are neasuring and quantifying. | think it is a
great idea, as we already urged, for you to share
resources, and I want to rem nd you of the vitro repository
where we can go in the changing formati on and cone to a
common unit of neasurenment. W conme a |ong way putting
t oget her.

Regardi ng how we are going to do, we, as the

comunity, the cell activation, it needs a |ot of studies
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because unli ke the HCV, fromwhat | gather fromDr.
Brinton, the West Nile Virus carry only one copy of single-
stranded RNA, which | don't know how this concl usion was
reached, CV carry two positive, it's double copy in each
virion, and we need to | ook at that very carefully and
really see how we got to the neasurenents, PFUs, and et
cetera, not only conparing how nmany particles are there,
but if they carry the virion, it's full particle or not.

So, that would be very good to work out together
and try to come to a conmpn sense.

DR. BUSCH. | do agree this is so inmportant. |
recommend that maybe NIH and FDA convene a snall, focused
meeting. Actually, we have John Sal danha now in North
Anmerica, who really ran the N BS standardi zati on program
| have talked to him and he woul d be eager to participate.

So, | think we really need, in the next few weeks
to convene the right people to nove this forward.

DR. GOODMAN: O they can just stay here tonight.

DR. NAKHASI: | think, answering den's question,
| think we are, as you heard from Maria, that there wll be

a lot rel ease panel devel oped in-house, so | think that we
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won't depend on one panel, and obviously, the
st andardi zati on of panels is very inportant.

DR. PHELPS: Wth regard to the transcripts and
the use of the transcripts, | would just |ike to make a
comment. The Industrial Liaison Conmttee, which | ama
menber of, right now has a test going on, a study going on
to evaluate HCV transcripts as a potential to be used for
standardi zation of all diagnostics and bl ood screening
assays.

We hope to have sone data ready to review
actually. At GenProbe, there is going to be a neeting next
week on Tuesday with the first round to pass on this
particul ar evaluation. |If that is successful, | think that
m ght be a nodel systemto be used in this case for West
Nile Virus.

DR. NAKHASI: | think if we don't have any nore
guestions, | would like to ask Dr. Edward Tabor to
summari ze the nmeeting. The whole thing has fallen on his
shoul ders, so in the next 15 m nutes, what did we |earn and
what we got out of the discussions.

Concl udi ng Summary
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DR. TABOR: One of the nost striking things about
this two-day workshop on West Nile Virus has been the fact
t hat throughout all the talks, the audience has really
seened riveted, no one has got up to | eave, and everyone
has returned pronptly after breaks. It is really
sonet hi ng

The fact is West Nile Virus is an inportant issue
for people working in the blood and plasma systens in this
country and el sewhere, and we are all hungry for any
information we can find out about it.

The wor kshop has been about nore than just the
West Nile Virus epidemic of this year or the one of next
year or the one of the year after. Wen Jesse Goodman
opened the neeting yesterday, he said that the West Nile
Virus crisis is atest of flexibility and agility for the
bl ood i ndustry and the diagnostics industry and the FDA

Many people here see this crisis as a nodel for
how we can approach any energing infectious di sease that
threatens the bl ood supply. Dr. Goodman suggested that we
shoul d seek to devel op robust technol ogy, platforns that
can be applied to each new i nfectious di sease that

t hreatens the bl ood supply.
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The speakers and the audi ence have followed this
suggestion or perhaps they were al ready thinking along the
sanme |ines, because we have heard extensive discussion
about how we m ght be able to create assays to detect West
Nile Virus, that could also detect cross-reacting St. Louis
encephalitis virus and Dengue fever virus.

In addition, we have heard representatives of NG
and GenProbe discuss the use of their |icensed NAT
platforns for detecting HCV and H V RNase in the
devel opnent of candi date assays for detecting West N le
Virus.

What kind of virus is West Nile Virus and what
are its characteristics that are of interest to the bl ood
transfusion and plasma fractionation communities? West
Nile Virus, we have heard is a 15-nanoneter positive sens-
RNA virus, one of the Flaviviridae |ike HCV, yellow fever
virus and Dengue fever virus.

It is nost commonly transmtted by nosquitoes,
but its incubation period and viremc period allowit to be
transmtted by blood transfusion. The virem a generally
begi ns one to five days before the onset of synptons, we

have heard, and it lasts an average of six days or perhaps
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it may begin earlier and | ast nmuch longer. A lot of the
facts about this virus remain sonewhat uncertain.

During the 1999 West Nile Virus epidemc in New
York, Dr. Lyle Petersen has estinated there was a risk of
1.8 to 2.7 infections per 10,000 donations according to his
mat hermat i cal nodel .

It is likely that the nore extensive the
epidemc, the nore likely that there would be infected
donations, particularly during the peak of an epidemc.

Dr. Petersen stated that the height of the risk appears to
be highly tine-limted. Two weeks after the peak of the
epidenmc, the risk may drop to 50 percent.

In the 2002 epidemc, there were 6 cases that
were confirnmed to have been acquired by bl ood transfusion.
O her cases that may have been transfusion-transmtted are
still wunder investigation.

We heard descriptions of several research use
assays to detect West Nile Virus infections including
assays to detect IgMantibodies to the virus and PCR based
or other NAT assays to detect viral RNA. Sone of these

have been applied to the 2002 epi denm c al though the data
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are inconplete because followup sanples are still being
col |l ected and anal yzed.

Dr. Wng called our attention to the fact that
the I gM assays are strongly false positive in half of the
patients with past syphilis infections, an observation that
had not been made previously by many investigators, if any.

Fortunately, syphilis infections are relatively
rare in the United States today notw t hstandi ng the
increase from2.1 to 2.2 per 100,000 reported by the CDC in
the | atest issue of MWR, but this cause of false positive
tests for West Nile Virus will have to be addressed as the
tests are devel oped.

Most of the speakers felt that bl ood and pl asma
donations or at |east blood donations could be tested under
I ND by the tine of the next nosquito season, roughly June
2003. Descriptions of plans for test devel opnent were
provi ded by eight test manufacturers. Most of the eight
descri bed plans rather than progress. Only a couple
descri bed the specifications of their assays and
prelimnary clinical test results fromthe field were only

presented by Dr. Andrew Conrad of NG.
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Usi ng the NAT platformfromtheir |icensed HCV
and H 'V NAT, NG reported detecting West Nile Virus at an
average |l evel of 100 copies per nl.

Al t hough they detected an unspecified nunber of
positive mnipools in sanples fromendem c regi ons, nost
had not been resolved to the individual donation yet,
however, the one positive result that had been resolved to
t he individual donation was detected in a pool of 64
sanpl es and had such a hi gh copy nunber, 196,000 per ml,
that it could have been detected in a pool of 512.

The detection of such a high copy nunmber was
surprising since nost investigators expect to have
difficulty detecting low viral |oad sanples using the
m ni pool formats for bl ood.

Further studies will be needed to eval uate just
how preval ent infections at this higher |evel occur.

Several problens with the NAT assays i ncl udi ng
TagMan assays were highlighted by Dr. Lanciotti. The
levels of virema in humans infected with West Nile Virus
are expected to be low, particularly early in the
infection, with an average | evel of 18 plaque-form ng units

per m.
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NAT testing of pools of 16 donations may not be
adequate. In fact, it was suggested that only 50 percent
of positive sanples woul d be detected by testing m nipools
of 16 for West Nile Virus RNA

Anot her problemis that West Nile Virus RNA and
West Nile Virus IgMantibodies are rarely found in the sane
sanpl e. TagMan appears to be no | onger positive by the
first day after presentation in 95 percent of patients
according to Dr. Lanciotti, at |least using tests with
current levels of sensitivity.

| gM al so has the drawback that it remains
positive for greater than one year, perhaps nuch | onger,
long after infectivity has ended.

The differences between these assays contri buted
to a di scussion between bl ood safety experts and transpl ant
surgeons in which it seened clear that there nay be a
separate agenda for testing tissue and organ donations for
West Nile Virus conpared to bl ood donati ons.

Bl ood safety concerns nmake it necessary to
el imnate donations during the early phases of infection
when virema is present. Tissue and organ donati ons,

however, require screening tests that can be used on
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cadaveri c serumor perhaps tissue, and tissue and organ
donati ons probably require a | onger period of donor
deferral since the surgeons are concerned that organs nmay
harbor the virus |onger, and the surgeons say that they
often function under the assunption that "ever infected"
nmeans that a donor should be excluded at |east for sone

i nfecti ous agents.

Furthernore, there is evidence from ani nal
studi es described by Dr. Kraner that the virus is present
| onger in kidneys than in the serum of experinental and
affected ani mal s.

The point was then nmade that elimnating Wst
Nile Virus from bl ood donations may elimnate the vast
majority of tissue and organ donation transmtted cases.
Nevert hel ess, there seens to be anple reason for the
research community to focus on devel opi ng assays for both
settings at present.

We still do not know nuch about this virus and
t he concerns about its prolonged presence in tissues and
organs appear reasonable in the context of how little they

know.
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Today, we heard interesting presentations about
t he potential inpact of pathogen inactivation nmethods on
the infectivity of West Nile Virus infected donations.
Several nenbers of the audi ence pointed out that we woul d
still want to screen to exclude West Nile Virus infected
donations even if bl ood conponents could be subject to
pat hogen i nacti vati on.

This is anal ogous to the situation of continued
serol ogi ¢ and NAT screening of source plasma for HCV and
H V despite the introduction of virus inactivation
procedures since screening and deferral add an extra | ayer
of safety.

There are, however, safety considerations rel ated
to pathogen inactivation of blood conponents that have not
yet been fully addressed and hopefully, these wll be
addressed as clinical studies progress.

We are all anxiously awaiting the devel opnent of
a safe and effective inactivation process for whol e bl ood
and its conponents.

Drs. Busch, Stramer, and Kl ei nman descri bed an

anbitious and extrenely inportant project to generate
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answers to many of the issues related to excluding donors
infected with West Nile Virus.

Usi ng several |arge repositories of donor-
reci pient paired sanples, they plan to eval uate several NAT
met hods to detect West Nile Virus and to establish the
specifics about its viremc period viral |oad, transm ssion
rates in the coormunity and in the blood setting. Studies
of this type are essential.

In summary, vast resources are being focused on
the problem of blood transm ssion of West Nile Virus.
Nevertheless, it is inmportant to recognize howlittle we
know today. W really don't understand the natural history
of the infection in humans at | east fromthe point of view
of bl ood donati on.

We need to determ ne the characteristics and
duration of the early synptons and whet her suitable
guestions about synptons can be used to exclude infectious
donors.

We need to know nore about the virem c period and
viral load. W need to know if antigen anti body conpl exes
are present in the acute phase sera that are negative by

one assay or another. W need to know whi ch bl ood
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conponents can transmt West Nile Virus and how | ong the
virus can survive in blood conmponents under bl ood bank
storage conditions.

We need to devel op reference reagents, test
panel s, and seroconversion panels to evaluate the tests as
they are devel oped, and efforts are being nade to devel op
t hese now.

We need to |learn nore about cross-reactivity with
other flaviviruses. W need to devel op suppl enental assays
or supplenental test algorithnms using other approved
assays, and for the long range safety of blood, we need to
continue to develop test platforns that can be easily
nodi fied to neet each new infectious challenge to the
safety of bl ood and pl asna.

Thank you.

[ Appl ause. ]

DR. NAKHASI: Thank you, Ed. Very good sumrary.
| think time is up now. | prom sed you guys 4:30, it is
4:23, so | would like to thank you all especially CDC, N H
and all the PHS agenci es, the AdvaMed, other organizations,
bl ood organi zati ons, and al so obviously HRSA, and all the

organi zati ons who hel ped us to nake this possible.
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Thanks again. See you soon wth a test.
DR. GOODMAN: Thanks to Hira, too.
[ Appl ause. |

[ Wherupon, at 4:23 p.m, the workshop adjourned.]
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