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DR. ALLAIN: There is sone confusion, at |east in
my mnd, regarding the anti-HCV third generation.

t hought until probably two or three years ago that third
generation neant addition of NS5 antigen. But if you do
that, you don't gain 17 days in the wi ndow period. So,
does that nean that the test you used was, in fact, an
antigen sandwi ch that detects IgMin addition to 1gG?

DR. TOBLER | amLeslie Tobler. The only reason
that we did it was because we were trying to conpare the
data that we would extract fromthese seroconversion panels
that we had gotten from Al pha, and Al pha screened with HCV
3.0. Therefore, before we could do anything, | needed to
get these panels screened by HCV 3.0. The results were
surprising to ne but, actually, | tend to be an HCV 3.0 fan
and they were quite pleasing.

DR ALLAIN: But you don't answer ny question,
what is the format of your 3.0? Is it an antigen sandw ch
or an indirect antibody assay?

DR. TOBLER | amactually not quite sure but I
do not believe it is a sandwich. | sinply know that it is
the licensed version of HCV 3.0 in this country.

DR. ALLAIN. Then it doesn't nmake sense how you
can gain 17 days in the w ndow period just by adding a
different antigen m xture.

DR. TOBLER: But we did. Trust nme, we did.
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DR MMVs: This is Larry Mms, Gen-Probe. It
is an indirect assay. | don't want to speak for the Otho
people but it is an indirect assay, and what they have
done, they have | ooked at a different confirmation of the
33C antigen, which | think is either reduction sensitive or
not. | can't remenber if it is reduced or non-reduced form
but there is a structural conponent of 33C that is
recogni zed early on, but it is indirect.

DR MASECAR Yes, and the two donors that were
negati ve throughout followup but were both positive with
version 3.0, their RIBA reactivity was in the 33C antigen.

DR. TOBLER Barbara, | need to correct you. One
of themwas surprisingly R BA negative for the entire six-
nont h peri od.

DR. MASECAR:. Well, it was plus/mnus in C33. It
was RI BA negative but it was plus/mnus --

DR. TOBLER And the other one was RIBA positive
for the entire six nonths.

DR. YWEN. Thank you, everybody and thank you,
Barbara. Qur |ast speaker in this section is Dr. Chuck

Wat son, from Aventi s.

Aventi s
[ Slide]
DR. WATSON: | would like to explain our process
of testing. W will only test -- well, we test for all
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five viruses. W have been doing that since -- well, we
have ben doing the big three viruses, HCV, HBV and HV,
since April of '98 and we added parvovirus B19 and HAV in
March of 2000. All our sanples are previously tested by
the licensed test and they have to be negative. W pool
the two di nensions and we will test down to the individual
donor when we find sonething positive.

[ Slide]

Is the virus load in international units for our
test? Basically 400 for HBV, about 4000 for HCV and about
25,000 for H V.

[ Slide]

This is how we make our pools. W start with the
i ndi vi dual donations. W pool 12 of themtogether. Then
we take ten of these groups of 12 and pool them together
until a group of 120 to nmake what we call a mdipool. Then
we take these mdipools and we pipette ten of themtogether
to make a maxi pool. W pipette themin two dinensions, in
the horizontal and the vertical, and then they are tested
in duplicate for each of the dinensions. That is our test
process.

[ Slide]

VWhat is our yield? You can see. Wiile this
yi el d excludes the serology positive in the unit itself, it

does not exclude subsequent serol ogy positive where the
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donor seroconverted after the sanple entered into our
pool i ng process. So, there are some serol ogy positives
there. It is also a conbination of both qualified donor
and applicant donor information.

[ Slide]

These next two slides show a little different
picture of PCR testing. What it really tal ks about is what
is the effect of PCR testing. Wat does it do? Fromthis,
inreality, | amcomng froma manufacturer's point of
view. The theoretical |oad or burden that would be m ssed
in serology tests is in the second colum. The maxi num
| oad that would be m ssed by PCR, the maxi num burden for a
negative PCRis in this colum. So, the benefit of
screening in logs is approximtely two logs for H 'V and HBV
but alnost five logs for HCV. So, for every unit that is
found positive you are renoving six to eight |ogs for HBV;
you are renoving seven to nine logs for HV, and you are
renovi ng approxi mately seven to twelve |ogs of HCV. That
is just by finding one positive unit.

| f you take that then and take those burdens, the
serol ogy burden, the PCR burden, theoretical burden -- this
is given our sensitivities -- and you |l ook at different
met hods of manufacturing, you can see that you have taken
down t he burden going into manufacturing so that you have

enabl ed your manufacturing process as your inactivation and
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your virus renoval nmethods to becone nuch nore effective.
We believe that that does increase the safety nargin of the
pl asma entering manufacturing. Thank you.

DR. YUVEN. Thank you. That conpl etes our first
session. In the next 50 mnutes of so we are going to have
five speakers representing the bl ood banking industry. The
first one will be Dr. Larry M mrs, representing Gen-Probe.

Bl ood Bank Experience
Gen- Probe

[ Slide]

DR MMVs: | would like to thank the organizers
for the opportunity to talk about the Procleix H V-1, HCV
assay, which is the product of a strategic partnership
bet ween Chiron and Gen- Probe.

[ Slide]

We actually started thinking about this in 1994,
shortly after the NAT workshop in that year. It was a very
di scour agi ng wor kshop where everybody went away with the
feeling that it really wasn't practical, but with the
i nsight of the National Heart, Lung and Bl ood who funded a
contract in 1996, we began in earnest refining and
devel opi ng a bl ood screening strategy using sonme of the
uni que tools that we had devel oped over the previous ten
years at Cen-Probe.

[Slide]
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Qur overall strategy was to devel op and
manufacture an in vitro nucleic acid anplification test for
the viral detection in blood and plasma. W had set out to
devel op both a sem -automated and a hi gh throughput fully
aut omat ed system Those have been terned the Procleix and
t he automated Procl ei x systens respectively.

Qur goals were to hit 100 copies/m wth very
good sensitivity, to include an internal control. W also
devel oped di scrimnatory assays for H'V and HCV to
deconvol ute our algorithmand, of course, the fornul ations
woul d have to be conpatible with both formats, both
pl at f or ns.

[ Slide]

Since we started on the project under contract
with National Heart in 1996-99 when we inpl enented under
IND testing, along with the American Red Cross, the ABC,
and the AIBC a nunber of things have happened from'99 to
2001, nanely, that 100 percent or close to 100 percent of
the blood in the United States is now being tested by
nucl eic acid. About 70 percent of the blood inthe US. is
tested with the Procleix system The remaining 30 percent
is with the Roche system

We started with a pool size of 128 and m grated
down to a pool size of 16. W have now i nplenment ed ni ne

sites across the United States. W started with one snal
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| aboratory in San Diego with the American Red Cross. W
now have five American Red Cross centers, and | am sure Sue
will talk alittle bit nore about that later. W have

i mpl enented i ndividual donor testing at three mlitary

bl ood centers.

[ Slide]

To make a long story short, in tw years of
screening -- and this is the total data; this is pirated
from Sue Straner concerning the IND yield sanples, over 20
mllion donations tested. About 113 HCV and six HV
virem c donors were identified who ot herw se woul d have
been transfused. So, the test has done admirably well in
the field to date.

[ Slide]

Internationally, | think we, as manufacturers,
have nade a contri bution, perhaps not so nuch in Germany
but certainly in Australia, Portugal, Singapore, France,
New Zeal and, Spain, Italy and soon Irel and.

[ Slide]

We designed this assay fromthe ground up for
hi gh t hroughput screening. There is a |ot of technol ogy.
We have over 20 patents associated with this co-
anplification/ detection systemwth HYV, HCV. It is
fairly conplicated, as the FDA can tell you, in terns of

its constituents, but it is very sinple for the operator to
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use. We nmade it as conpatible as we could with the current
i Munoassay system

The co-anplification and detection that we use,
we have a single tube in which we have target capture for
the sanple prep nmethod. W have a transcription based
anplification nethod, TMA, for anplification, and a truly
honobgeneous detection system using chem | um nescent-
| abel ed probes. W have al so used nodified
ol i gonucl eoti des that have very high affinity binding for
RNA that make it all happen. That al so adds conplications
in ternms of sequencing those oligos. So, we had to devel op
all new sequenci ng net hodol ogy as wel | .

We designed the assay fromthe ground up to
detect every subtype of HV and HCV. W chose conserved
regions for HV and HCV. W have redundancy of prinmers and
probes, and we actually have targeted two separate regions
within HV. W have inplenented an internal control which
is an RNA transcri pt added at the beginning of the run. It
has uni que properties in this assay for controlling of al
three steps of the assay, including the target capture
system

As | have nentioned before, we use a
di scrimnatory assay. W have built into the system
positive identification frompipetting in the T-can all the

way through the assay results and matching wth pools.
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We have designed high throughput and autonation,
and we invested quite a bit of noney. W built a unique,
state-of-the-art 93,000 square foot manufacturing facility
dedi cated, at this point in tine, to one product and we
have the capability of producing over 100 million tests per
year in that facility.

[ Slide]

In terns of the assay protocol, | won't dwell on
this in any great detail but | am serving as kind of an
i ntroducer to the technol ogy because followng nme wll be
Sherrol MDonough, describing sone of the individual donor
testing results. She will be describing the Tigrus system
and Christina G achetti wll be tal king about the Tripl ex
system all of which are entirely conpatible with this
protocol. W have the T-can pipetter, a target capture
system for washing away the sanple, and a | um noneter for
pl ates, Waver HC, for reading the chem | um nescence. Al
inall, a technician can run 200 sanples in six hours with
this system

[ Slide]

In our clinical trials -- these are the pivotal
clinical trials that were conducted in the United States
from August to Novenber of 2000. W have a nunber of
sites, including the Anerican Red Cross, ABC and AIBC. W

used a one-di nensi onal pooling schene. It is very sinple.
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You make a pool of 16 and any positive pool is then run.

Al'l the individual constituents of that pool are run in the
Mul ti pl ex assay and any Multiplex individual positive
menber is then discrimnated by H V-1 and HCV
discrimnatory assay -- a very sinple deconvol ution.

In this study we tested 191, 000 donations in 16-
menber pools, so al nost 12,000 pools with the Miltipl ex
assay. Then, we also tested 2400 individual donor
specinmens with the two discrimnatory assays. W had five
bl ood bank testing sites around the United States and three
master |lots of reagents. W conpared the results to
licensed DIA.  Supplenmental and di scordance were tested
with an alternate NAT.

[ Slide]

All in all, you can look at this slide, our
overall specificity was 99.67 percent based on an initial
reactor rate of an adjusted reactor rate of 0.31 percent.

[ Slide]

We also did a clinical sensitivity study. W did
anal ytical sensitivity studies in-house, which Christina
will describe in nore detail, in which we have sensitivity
for HCV of around 2-3 1Um, and for HV 15 11U m .

[ Slide]

Basi cal |y, Sherrol MDonough will describe much

of the sensitivity data but I wll focus on the 2100 known
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HI V-1 and HCV infected positives. You can see that at a
pool size of 16 -- we diluted these known positives 16-fold
and we have 99 percent sensitivity conpared to sanples run
neat. For HCV only reactive sanples, a 99.6 percent
sensitivity. For sanples which were co-infected, and there
were quite a few co-infected sanples in this popul ation, we
had between 9 and 8.9 and 100 percent sensitivity.

[ Slide]

The discrimnatory assays showed conparabl e,
statistically simlar sensitivity to the Miltiplex assay.
We have al so, over the last two years, spent a lot of tine
anal yzing invalid run rates, and we have been nonitoring
these rates worldwi de. Qur analysis of the data has led to
opportunities for inprovenment over the last two years. W
have anal yzed the contributing factors and we have, in
fact, inplenented changes in our custoner training,
| abel i ng, hardware and software.

[ Slide]

Those changes have inproved the initial invalid
run rate and we now find that our rates are very conparabl e
to those of enzynme i mmunoassays whi ch, according to the
data we have seen, can range, depending on site and
serol ogy assay, fromO0.5 to 4.5 percent.

[ Slide]
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Let me just show graphically what has happened.
In the yellow triangles is Australia, all five sites from
Australia. The Anerican Red Cross data and all of the
United States data combined with Australia. You can see
that our invalid run rate now is hovering bel ow three
percent. | think what we were gratified by is that during
crisis when certain sites were running three to four tinmes
in volune we did not see a significant increase in the
invalid run rate.

[ Slide]

Finally, we believe that the sensitivity and
specificity of the H'V-1, HCV assay has met our design
goals. The sane is true with the discrimnatory assays.
Christina will |ater show sone data on our ability to
detect all of the subtypes, including O and we believe
that all of these data taken together indicate that this
assay has the performnce needed to be licensed --

[ Laught er ]

Thank you. That is all | have.

DR. YUMEN:. Any questions? Thank you, Larry.
Qur next speaker is Dr. Janes Gl larda, from Roche
Mol ecul ar System

Roche Mol ecul ar System
DR, GALLARDA: | want to point out that the

agency asked that we stream ine the nunber of presenters we
M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S. E.
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



S99

bring to the workshop. So, we have submtted to the agency
the presentation that we are going to present for HV and
HCV for the public record. But today, for the sake of the
eight mnutes that I have, | will be giving you an update
on the HBV assay that we have in devel opnent.

[ Slide]

So, the main reason for doing HBV nucleic acid
testing is this sense that in the donor population there is
a relatively high nunber of potential w ndow period units
that are released for transfusion. Based on an early
report by Schriver in '96, | think it was, at an incidence
of 1/63,000 this would translate to about a coupl e of
hundred transm ssion events per year. The funny thing is
that | understand that there are no reported incidents of
post -transfusion hepatitis B since relatively sensitive
surface anti gen assays have been inpl enent ed.

So, we are going to be doing an I ND next year, a
| arge-scale IND, to | ook at the contribution that m ni pool
HBV NAT m ght have in reducing the w ndow period and
interdicting these units.

[ Slide]

One of the first things that we have done is to
| ook at the Anpli Screen HBV assay, its analytical
sensitivity, and one way to do that is to do serial

dilutions of the WHO i nternati onal standard. So, what |
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show on this slide is a histogramshow ng the percent
detection rate at different inputs of HBY with the two
sanpl e prep nethods that the Anpli Screen system uses. W
use multiprep when we are doing pools of 24. Wen we get
down to resolution of the individual donor we do standard
prep.

This graph shows that sonmewhere between siXx
international units and three we woul d expect to see a 95
percent hit rate for the Miultiprep nethod which woul d be
used on pools, and for the standard prep sonewhere between
13 and 16 U m. W, obviously, will need to expand the
study to have a higher degree of confidence in the final
sensitivity of the two nethods.

[ Slide]

Anot her way that we | ook at anal yti cal
sensitivity is to take hi ghly defined, highly characterized
pl asma nol ecul es for various genotypes. This shows quite
nicely that for HBV we are pretty nmuch reaching the
theoretical limt of detection based on Poisson statistics,
whi ch neans that if you have one copy of plasma DNA in a
test you would, at best, expect to detect that roughly two-
thirds of the time. So, with highly defined input
nol ecul es for genotypes A and C, in this graph, we are
reachi ng our theoretical limt of close to one copy per PCR

66 percent of the time. W have replicated this study for
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all the other genotypes as well and have seen the sane
phenomnenon.

[ Slide]

If we | ook at our clinical sanples and the
genotype inclusivity of the Anpli Screen assay, we took a
panel of HBV genotypes and dropped them down to 50
copies/m for each of themand tested all of themin
replicates of 24, and we are at 100 percent detection rate
at 50 copies/m. W will be expanding this study as well
for the non-clinical performance part of the I ND study.

[ Slide]

One of the nobst interesting topics to discuss
about HBV is what will the contribution be for doing
m ni pool NAT testing with a virus that has a very nediocre
virema for a relatively |ong period post-infection.

So, what | would like to do is show you a few
slides of a collaborative study that we did with CBER to
conpare the performance, in a blind study, of the
Anmpl i Screen assay with seven surface antigen assays that
were coded and tested in parallel single-unit testing as
conpared to the m ni pool NAT testing.

[ Slide]

The panel that was selected was conprised of ten
seroconversi on panels, each panel having ten individual

menbers. Those were chosen for their surface antigen and
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HBV NAT profiles. They represented sanples that were in
the pre-viral ranp-up or the blip phase that both M ke
Busch and M cha Nubling tal ked about earlier this norning,
as well as sanple that are closely spaced together during
the ranmp-up period. |In addition, there were 28 control
sanples that were included in this bind study.

[ Slide]

If we | ook at the detectability of the WHO
i nternational standard, there were duplicate replicates of
each of three levels for the WHO i nternati onal standard.
There were two replicates at 400 U m, tw at 400 and two
at 40. The Anpli Screen assay detected all those replicates
in a blind study. Then, these were the seven surface
anti gen assays, four of which were currently |icensed and
three which are currently unlicensed. You can see that
various surface antigen assays had the ability to detect
down to 400 U/ M. After that all surface antigen assays
were negative. The Anpli Screen assay still was positive at
40 1U M .

Conparing to the previous slides | showed on the
titration studies that we have done, the Anpli Screen assay
has a 95 percent |imt of detection we would expect to be
below 6 1UmM. |Its 50 percent detection rate is going to
be less than 3 TUm. This is conpared to the nost

sensitive surface antigen assay, assay A which was
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reported earlier by Dr. Biswas to have an esti mated
sensitivity at one Sto COof 88 IUmM.

[ Slide]

This is a summary of the ten serial conversion
panel s that were evaluated in the blind study. For all of
the surface antigen assays, with the exception of assay A,
all ten panels were informative. Assay A had an 18 percent
procedural error rate so two of the seroconversion panels
did not yield data.

So, if we conpare the performance of Anpli Screen
in a mnipool configuration -- again, these are pools of
24, consistent with the pooling strategy that we are using
for HCV and HV -- we are detecting anywhere fromtwo to
three days earlier in the mnipool format, for surface
antigen assay A, up to 21 days or so for the |licensed
surface antigen assays. So we expect that m nipool testing
with Anpli Screen, relative to the current |icensed assays,
will close the wi ndow by one to two weeks.

| f you | ook at each of the individual
seroconversi on panels thensel ves, then the greatest nunber
of days of earlier detection by Anpli Screen in a m ni pool
format ranged from 11 when conpared to the nost sensitive
assay, assay A, to nearly 80 days for one of the currently

| icensed surface antigen assays.
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When you conpare what is the | east nunber of days
of earlier detection by AnpliScreen in the m nipool
configuration, there is parity we several of the unlicensed
assays to seven days earlier.

[ Slide]

Here are a few exanpl es of the seroconversion
panels. This shows the profiles that we saw. Here is an
exanpl e where a particul ar panel tested by Anpli Screen and
m ni pool s showed parity with two of the unlicensed assays
and one of the licensed assay. So, at day m nus seven,
relative to the index, these four assays showed equi val ent
detectability.

[ Slide]

There was a seroconversion panel, 6283, that
Anpl i Screen detected what we believe to be one of the blip
sanples. So, intermttent virema, which is certainly |ow
I evel. There were no surface antigen assays that detected
that, and I think Mcha discussed that earlier this
nor ni ng.

Were there was consistent detection across
consi stent bl eeds, Anpli Screen and m ni pools detected at
m nus day 21. Surface antigen assay A was just at the one
S-CO cut-of f three days later and the other assays fel
off. There was later detection at various tine points

relative to he index bleed.
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[ Slide]

Here is anot her panel where assay A had a
procedural error. So, this is an exanple of a panel that
was uninformative for that assay. However, for all the
ot her assays, either the unlicensed assay or the four
licensed assay, Anpli Screen detected the sanple al nost 20
days earlier than the other surface antigen assays.

[ Slide]

The conclusions for HBV testing here for the
m ni pool configuration is that this prototype HBV assay can
detect less than 6 U m at a 95 percent LOD. W have yet
to confirmthat accurately. W are less than 3 U m,
about 50 percent limt of detection using the WHO
international standard. The test can reliably detect
genotypes A through F. The specificity, that | didn't
show, on a small seronegative popul ati on was 100 percent.
The sensitivity, at this point, seens to exceed that of
both I'icensed and unlicensed assays for surface antigen.
Thus, we woul d expect that the mnipool configuration
shoul d cl ose the seroconversi on wi ndow. How nuch? W wl|
have to wait until we do the clinical trial to confirm

| think that is it. Thank you

DR. YUVEN. Any questions for Janmes? Thank you,
James. Qur next speaker is Dr. Sue Stramer, from American

Red Cross.
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Anerican Red Cross

DR. STRAMER: CGood afternoon.

[ Slide]

My goal was to show slides that haven't been
shown before --

[ Laught er ]

-- but at this point it is going to be difficult.

[ Slide]

| would like to first thank ny nunerous
col l aborators at the Anerican Red Cross.

[ Slide]

Larry showed the conposite slide of this but |
Wi ll just use the slide to remnd you that there are two
maj or prograns for NAT screening of whole bl ood donations
inthe United States, one that Larry M nms presented, from
Gen- Probe, which is the TME assay, and the Roche program

This summari zes the progranms fromNorth America
for the first two years of screening, including the
Canadi an Bl ood Service, who kindly provided dat a.

[ Slide]

The sunmary slide, which Larry did show, shows
that over this two-year period, in close to 30 mllion
donations for HCV, we have a yield of 113 or 1/260, 000,

close to the 1/300 that we have been tal ki ng about.
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For H'V we have had a yield of eight. [If we
remove two that were p24 antigen, we have had a total yield
of six, over 26 mllion-plus donations, for a frequency of
1in 4.4 mllion.

[ Slide]

Specifically to nove to the Red Cross Program we
have been screening since March of 1999, initially in pools
of 128, followed by a conversion to pools of 16. So, you
can see that the nunber of donations screened now has
exceeded 17.5 mllion donations, which is probably close to
15 mllion donors -- so, there are quite a few human bodi es
associated with this testing.

Qur unresol ved pool rate which, conpared to
serology, is nmuch | ower for NAT conpared to serol ogy.
Overall it has been 0.17 for our pools of 16. The yield
for the two progranms is shown for HCV in gold, at about 1
in 300,000 overall. H'V, we have been consistent with the
total U S. experience of 1 in 4.4 mllion. |If you renove
t hose positives fromthe nunber of donations that tested
NAT positive individually, that yield is the nunber that
are fal se positive, which is 574.

So, if a donor cones in and asks the question
what is the |likelihood of ne testing false positive by this
test, it is about 1 in 26,000 which is, again, far better

than any FDA |icensed test we do today.
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[Slide.]

Looki ng at the perfornmance of all of our
| aboratories, and, hopefully, this is clear, we start with
the first Iab at pools of 128 and then mgrate fromthat
| aboratory to a pool of 16 to the addition of the four
ot her Red Cross | aboratories, and the dates are |i sted.

What | want to point out, and to go into a little
bit of discussion, as Larry did, is the perfornance
characteristics of the test. | nentioned the unresol ved
pool rate or, as Paul Med nentioned this norning, the
nunber of pools that are reactive that don't resol ve which
woul d be a rather |arge inconveni ence since you have to
test 16 individual donations. That rate is relatively |ow

The rates that kill us or that hurt us are the
invalid rates. Here you can see the range of invalid rates
for our five laboratories, 2 to 5 percent, with a nean over
this entire time period of over 17.5 mllion donations for
3.5 percent.

We al so run four external run controls in each
run. |If they don't provide the expected test results,
those runs are consi dered suspect and negati ves have to be
retested. So here is another chance for us to fail runs
for a grand total of about 5.2 which is very high.

Anot her opportunity for retesting of sanples is

if the internal control doesn't perform as expected per
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sanple. So those rates are relatively |ow but have
i ncreased since we went frompools of 128 to pools of 16.

We have been working with the manufacturer, wth
both equity and training for our staffs to nake sure that
we can mnimze invalid run rates and have been very
successful at doing that. So | don't want to | eave that
with a negative note, but | want to |l et you know with a
positive note that, if you look at invalid rates by
| aboratory, they are all going down.

This one, | don't know if that is going down, but
it will over time, I"msure. W are optimstic. But,
certainly, for the |abs, the other four |abs, we see a
decrease so our total invalid rates for the system have
decreased and, for the nost recent master | ot we have been
running, instead of sorting these by tinme, they were
al ready sorted by master |ot.

So | just used the master-lot sorts. But they
are running nmuch | ower now than we have over the two-and-a-
hal f - year period of tinme.

[ Slide.]

Just to conpare it to serology, our rates for
serol ogical markers are |less than 1 percent for invalid
rates. This shows you, for Cctober in the Anerican Red

Cross, three-quarters of a mllion donations tested, the
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rates for well -established markers that we test for, HCV
anti body and H'V anti body, are very, very |ow.

We just inplenented a new p24 antigen test and we
have been having problens with PPC aberrance. W have had
i nstrument problens plus there is a | earning curve
associated wth the test. So the sane types of issues
menti oned for NAT are now occurring for the new serol ogi cal
tests. You can see the invalid rates are relatively
conparable. So invalid rates are determ ned by both
equi pnent and the staff performng the tests.

[Slide.]

To go into the specifics for our yield for NAT,
we have had 632 individual donations reactive when you sort
t hrough how many were confirmed by an independent test for
NAT, which is PCR by an independent sanple, which is
pl asma, or by follow up. | nentioned, we had 54 yield for
HCV, four yield for HHV. The difference here breaks out
into these different fal se-positive categories.

[Slide.]

Breaki ng down the 61 total fromboth the 54 in
pools of 16 and the seven in pools of 128, this tells you
how many of 61 we have confirned by PCR in the index
sanpl e, how many we had an i ndependent sanple fromthe
plasma unit to confirm how rmany confirnmed by follow up.

27 of these 35 seroconverted in a nean of 39 days.
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This is a little smaller nunber than for the
source plasna reported but it is probably because the
frequency with which we see donors in follow up may be | ess
than it is for plasma. So it may be biased by sanpling
times.

Sex is pretty much split between mal es and
females. First-tinme repeat donors, nean age is 36 for HCV-
positives. 29 of 61, or less than half percent, are
el evated for ALT. So, ALT, like p24 antigen, are two tests
t hat have outlived their useful ness.

[Slide.]

| f you | ook at where our HCV-NAT- positives cone
from whether we ook at it by absol ute nunber or you | ook
at it by frequency, what we see is the highest
concentration in both incidence and preval ence, as M ke
Busch said earlier today, for HCV as well as NAT frequency
for the Md-Atlantic and South-Atlantic, the Southern part
of the United States. So that is where our NAT-positives
concentrate as well as all the other HCV-positives we have.

[ Slide.]

If we | ook at the viral |oad of our NAT-positives
relative to viral load for seropositives, random
seropositives, they are fairly conparable. The range of
virem a is conparable. GCenotype distribution for the

GenProbe test, you can see that we have detected various
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genotypes so their genotype detection is good. Actually,
we have detected nore diverse non-1A/ 1B genotypes than we
have with serol ogy.

[Slide.]

| wanted to tal k about an i mrunosilent donor we
had that M ke nentioned earlier this norning. You can see
this donor who I will show two years of data for was flat
on ALT over the two-year period of tinme. The slide goes to
one year. This is their nmultiplexed and discrimnatory S
to COs on the GenProbe test, as one would expect for a
positive.

Viral |oads; this was genotype 2B. Going to the second
year, you see the sanme data. No ALT el evation, consi stent
TMA | evel s and high viral | oads.

[ Slide.]

Putting this donor with the rest of our follow up
donors, who we have had 35, brings this donor down to the
two-year mark. This is a genotype 2A. W have had anot her
3B donor who fails to seroconvert. W have had a coupl e of
resol ved i nfections, one abortive infection. Here is the
resol ved i nfection--one abortive infection, one donor who
cleared virus prior to seroconversion. So we have had sone
interesting findings.

[Slide.]
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Lastly, what do we do with our NAT-positive
donors? W enroll themin a study to | ook at recent risk
factors. So, of all of our eligible donors for the recent
ri sk study, 35 percent have enrolled. W do concentrate,
or try to concentrate, on those that are confirned NAT-
positive. So we have had a 55 percent success rate here
and a 32 percent for our NAT-only-positives that are false
positives and we follow those up to serve as controls.

[Slide.]

So, in conclusion, our NAT perfornmance has been
excellent over all. The yield is consistent over tine at
about 1 in 300,000 in HCV. The highest nunbers are in the
M d- and South-Atlantic regions. W have had three cases
of resolved infection. | didn't nmention one follow ng
interferon treatnent. One case of abortive infection. CQur
seroconversion, neantinme, is 39 days.

The yield for HV has been 1 in 4.4 million with
one p24-antigen-confirmed positive. So that gives you an
i ndi cation of the relative sensitivity of the p24-antigen
test. Qur false-positive rates are nmuch | ower than
serology rates and no one has reported any biological false
positives.

[Slide.]

Lastly, our major issue has been our invalid

rates, but we are addressing these with the vendor with
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nore frequent replacenent of equi pnent and hopefully with
nore durabl e | aboratory equipnent in the future. It also
decreases with staff experience with the assay--that is,
t he | earning curve.

Thank you.

DR. YUVEN. Any questions, coments? Thank you,
Sue.

Qur next speaker is Dr. Celso Bianco from
America's Bl ood Centers.

ABC

DR. BI ANCO Thank you very nuch

[ Slide.]

| have to acknow edge that the source of
everything that | amgoing to say is Sally Cagliati and
M ke Strong.

[Slide.]

Anerica's Blood Centers is a network of 35
i ndependent bl ood centers that collects about 6.7 mllion
units and generates over a mllion unit liters of plasm,
recovered plasma, every year. W have established sixteen
| aboratories for screening in 1999.

[ Slide.]

They are spread throughout the country. There
are three laboratories, the ones in red, that are with

Chi ron- GenProbe and they screen about 4.5 mllion units of
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bl ood. And then there are thirteen |abs that are with the
Roche nol ecul ar systens and screen about 2 million units a
year.

[Slide.]

This is an aggregate set of results, the NAT
yi el d between March '99 and June 2001, and the nunbers are
very consi stent across the two systens and with the nunbers
t hat have been presented before by the other speakers. But
we identified a total of 55 HCV and a total of five HV,
one of them having a p24-antigen-positive.

[Slide.]

What is interesting that we can take fromthis
set of data that we have seen is that a nunber of our |abs
still use the EIA 2.0 for HCV. CQur |aboratories and other
centers use the 3.0 fromOtho and from Abbott. | want to
note the difference in yield fromthe two different
systens, really docunmenting the higher sensitivity of the
El A 3.0.

[Slide.]

Again, in ternms of RIBA when we conpare the Rl BA
3 to the HCV EIA 2.0, again a higher nunber of units that
are identified as positive. The sanme with a lower one with
the EIA 3.0.

[Slide.]
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So there is a significant difference between the
yi el d of antibody-negative, NAT-positive, specinens tested
by EIA 2.0 and EIA 3.0. HCV EIA 3.0 is nore sensitive than
the EIA 2.0. The yield is lower in ternms of NAT.

Al so, we should note that the contribution of
confirmatory tests, and, in this case, the RIBA is
l[imted. Actually, we do not see much value in the
performance of RIBA on sanple specinens that are positive
on HCV NAT and, obviously, they were positive also on the
HCV ELI SA test.

[Slide.]

In terms of HI V-1 p24-antigen testing by ABC
centers, between March, '96 and August 2000, we have
identified only four donors that were positive on NAT with
a nmuch | arger nunber or nonspecific test results,

i ndi vidual s that were repeatedly reactive, again show ng
that a very positive site in ternms of p24 antigen being
repl aced by the NAT testing.

[Slide.]

These are sonme of the characteristics of this HV
p24- anti gen-test-positive donors. They were all NAT-
positive when they were tested.

[Slide.]

So, in ternms of HV-1 p24 antigen, the assay has

made limted contribution to the identification of donors
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in the wi ndow of seroconversion. All specinens that are
positive on H V-1 p24 antigen are positive on NAT and p24-
antigen is redundant and it should be renoved, eli m nated,
after |licensure of NAT.

[ Slide.]

When we | ook even at the other supplenental test
results, and we heard, actually, a schenme for confirmation
fromDr. Med today, that recognized the |lim ted val ue of
indeterm nate test results in Western Blot. So the
question that we ask is does confirmation contribute to
donor notification in the post-NAT era.

In fact, nost El A-positive, NAT-negative,
speci mens are Western-Blot- or |IFA-negative for H V.

Donors who are El A-positive, NAT-positive, are positive for
H V regardl ess of the confirmatory test that we use and the
status of donors who are El A-positive, NAT-negative, can
only be determned really on follow up regardl ess of
Western Blot of IFA results, unless those are all positive.

Since the introduction of NAT, the contribution
of Western Blot and IFA to resolution of positive EIA
results for HV becane extrenely |imted.

[ Slide.]

Again, a point that Dr. Stramer made very well,

is the failed runs in both assays. NAT has perforned
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extrenely well and with failed runs that are close to that
that we observe in our serol ogical assays.

[Slide.]

Again, in ternms of nonspecific test results, the
nunbers have been rather snall.

[Slide.]

So, in order to sunmarize the NAT performnce,

t he NAT assay showed renarkabl e specificity, nmuch nore than
what we expected. | renenber that that was a great

di scussion that we had in the early days of NAT. The
resolution of false-positive NAT results is conplex and we
still don't have very clear--but we have help fromFDA in
that sense and we heard about it today, and in recent
months, in the definition of a clinically negative

i ndi vi dual

W would like to be able to tell sonebody, "This
was a fal se-positive test result. You are clinically
negative." NAT assays have failure rates in the sane order
of magnitude as ELI SA assays.

[ Slide.]

So, in summary, NAT performed under FDA-approved
| NDs has effectively contributed to the safety of the bl ood
supply by identifying several individuals who were in the
wi ndow of seroconversion for H'V. Although in snmaller

nunbers, NAT has identified individuals in the w ndow for
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H'V. HV-1 p24 has not contributed to the safety of the
bl ood supply after the introduction of NAT screening.

Suppl enental tests |lost nmuch of their
significance after the introduction of NAT and NAT assays
under IND are highly specific and have rates of failure
that are simlar to those of serol ogi cal assays.

[ Slide.]

| have still another mnute that | would like to
use to touch on another subject that | did not have an
opportunity to get into the programand that is in the
screeni ng of recovered plasma for parvovirus B19 and HAV
that we are going to discuss a little bit later today.

ABC has been working with assay manufacturers for
t he devel opnment of in-process testing of plasnma. | was
very pleased to see the presentation by Mi-Ying
classifying and giving us very good gui dance on what is
called in-process testing. The assay would be able to
detect 10* International Units per m. Essentially, pools
of approxi mately 250 speci nens woul d be screened after
expiration of cellular products.

If the pools test negative, plasnma would be used
for further manufacture. Positive pools would be broken
down into m nipools of 16 to 24 speci nens and retested.

Pl asmas associated with negative m ni pools would be used

for further manufacture and all plasms associated with
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positive mnipools would be discarded. No attenpt to
identify the positive specinmen in the pool would be nmade
since this would have been classified as in-process
testing.

Thank you very nuch.

DR. YUVEN: Any questions?

Thank you. |I'msorry we |eft ABC out of the--

DR. BIANCO That's okay.

DR. YUVEN. Qur |ast speaker in this section is
Dr. Rich Gammon from Al BC

Al BC

DR. GAMVON:  Thank you.

[Slide.]

This afternoon, | just want to talk a little bit
about AIBC s nucleic-acid-testing experience.

[Slide.]

Just a brief history about AIBC. It was
established in 1983 as a purchasing group for small to
noder at e- si zed bl ood centers. It has about 980, 000
donati ons, over 30 bl ood centers and consists of both a
reference | aboratory and a NAT | aboratory.

[Slide.]

When we | ooked into the testing in 1998, we
want ed the wi dest available testing. The clients wanted

both HCV and H V testing by NAT. It needed to be done at a
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reasonabl e cost. That is why we used pools for 24 to
achieve the goal. And we needed a rapid turnaround tine.
W wanted testing conpleted within 24 hours.

[Slide.]

W wanted testing to be avail able to anybody t hat
wanted it and that included Al BC nenbers, Al BC nonnmenbers
and we really service all kinds of sizes of blood centers

fromas small as 2000 units to over 100, 000 annual units a

year.

[Slide.]

The participating sites are predom nantly | ocated
east of the Mssissippi. You can see we have the | argest

concentrations in New Jersey and Florida. Qur NAT lab is
in Lakel and, Florida. |If you go along 14 east and west, it
i s about hal fway between Ol ando, which has a Roche site,
and Florida Bl ood Services which has an ABC-GenProbe site.
The reference |l aboratory is in Wst Pal m Beach, Florida on
t he sout heastern portion of Florida. There are 23 sites
total.

[Slide.]

Al BC had control of the clinical protocol from
April of '99 to August of 2000. W initially started off
in 24 specinen pools. That was |later reduced to 16
speci nen pools in June of 2000. This was inplenented at

the request of the test manufacturer. W did not have any
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request fromour clients to make the pool size snaller.
This was done primarily for standardi zati on of pool size
and for the data that would be collected in the fall for
| i censure.

[ Slide.]

The data that was collected during the portion of
t he study showed that there were about 525,000 specinens
tested in pools, 23,286 nultiplexed pools. About 3 percent
of those were nmultiplex reactive and a little I ess than
6 percent were reactive pools which were nonreactive upon
i ndi vidual nultiplex testing.

The specificity of the pool ed testing was
99.8 percent, fairly close to what Dr. M s presented
earlier.

[ Slide.]

Looki ng at sone of the testing data, there were
64 donors that were Western-Blot-positive out of 62 that
were discrimnatory HV positive, 99.9 percent concordance.
One of the donors that was NAT-negative, Western-Bl ot -
positive cane back and was tested for donor-counseling
pur poses and ended up being a fal se-positive Wstern Bl ot
and, potentially, if the other donor was a fal se-positive
Western Blot, that would fit with studies published
el sewhere whi ch show Western Blots can have a fal se-

positive rate of about 1 in 250, 000.
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Al'l seven HI V-antigen-positive donors were al so
NAT-reactive for HV. You can see the serology of them
Five of themwere Western-Blot-positive. Two of themwere
West ern-Bl ot -negative. And there were 339 donors that were
Rl BA- positive out of which approximately three-quarters
wer e NAT- HCV-positive. This also fits wth other published
studi es that show that about 25 percent of individuals
infected with HCV will clear the virus and, therefore, wll
be anti body-positive, NAT-negati ve.

[ Slide.]

Fol l owup studies fromthe first portion of the
study; we had 39 donors in the study. The donors were not
conpensated to return. Thirteen donors came back, or about
athird. Al were potential HCV yields. Two actually
turned out to be HCV yields. For instance, of 1 in
262,000, 11 were nonreactive on follow up. This may
indicate false reactivity at the index.

There was zero HV yield. Unfortunately, five
donors that were--we only had on category for follow up at
this portion of the study; NAT-reactive, serol ogy-negative.
There were five donors that fit this category for HV, but
they were all |ost-to-foll ow up.

[Slide.]

Moving on to the second portion, the GenProbe-

Chiron clinical protocol was inplenented on August 20,
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2000. W tested approximately the same nunber of specinens
as we did in the first portion of the study. Approxinately
550, 000 speci nens were tested, 34,000 pools. Approximately
t he sane nunber of pools, 2.6 percent, were TMA-rmul ti pl ex-
reactive. O those pools that were reactive, approximately
8 percent of them were nonreactive upon individua

mul tiplex testing.

The specificity of the pool testing was the sane,
99. 8 percent here under the GenProbe protocol as it was
under the AIBC I ND

[Slide.]

The second foll ow-up study here, these donors
were conpensated for their tine to come back and the nunber
increased froma third to alnost a half returned. W did
have three HCV yields, about 1 in 183,000, caught in the
preseroconversi on wi ndow period. Two donors seroconverted
at three and four nonths, respectively. One donor was HCV-
positive by TMA and PCR but was lost-to-followup. W did
have one H 'V yield that was TMA-reactive and PRC-reactive.
Thi s donor was |ost-to-foll ow up.

[Slide.]

Alittle bit about the enpl oyees of the NAT | ab.
We had el even nedi cal technol ogists that were trai ned over
about a two-and-a-half-year period. The majority of them

64 percent, that were trained are currently enpl oyed.
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Three have been there since the origination date, so we
have very little turnover in the NAT | aboratory.

[Slide.]

During the period of the GenProbe protocol, we
have had twenty problemruns. Qut of the invalid runs, we
had four in which greater than 10 percent of the
calibrators plus the specinmen results were invalid giving
us an invalid run, two in which there were invalid
calibrators greater than 2 of 9. Three were a result of
tech error. One was a possible contam nation of a
calibrator. And in one, the | eader jamed on the first
TTU.

[Slide.]

Suspect runs; fitting the definition of a suspect
run, the controls did not neet acceptance criteria in
seven, for the reactives remains the test of record. The
nonreactives to be repeated. Equipnent issues; there were
two i ssues where a | eader bar code failed to read a TTU for
ten master pools and, in one instance, the | eader |ost
nenory.

Donor reentry; there were five substudy donors
eligible for reentry fromtwo sites. One donor has been
reentered. One is pending, getting the paperwork together.

The donor that has been reentered has not returned to
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donate so we don't have any subsequent data fromthis
donor.

[Slide.]

In summary, there was a low invalid-run rate. W
tested 30 percent nore specinens in Septenber of 2001
versus Septenber of 2000. The invalid-run rate did not
really change during that tine period. Also, too, we feel
t hat enpl oyee retention may help contribute to this. A
qui ck turnaround tinme for NAT for HV and HCV. All bl ood
conponents have been released, fully tested and that
i ncl udes even during the increase in testing during
Sept enber of 2001.

[Slide.]

During the two-and-a-half-years of study, six
donors were identified in the preseroconversi on w ndow
period, five for HCV, giving us an instance of about 1 in
214,000. This seened fairly conparable to what we have
seen the Red Cross and ABC. And one for H'V, or about 1 in
a mllion.

That conpletes ny talk. Does anyone have any
guesti ons?

DR. YUMEN. One question for Dr. Cannon. You
menti oned you have twenty problemruns; right?

DR. GAMMON: That's correct.
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DR. YUMEN:. How does that convert percentagew se?
What is the percent overall?

DR. GAMVON: | don't have that. | had asked
GenProbe about this late | ast week, but we just didn't have
time to get it together. | can tell, in perspective, we do
about two runs a day and we are tal king about a 15-nonth
period here. So it is not a very big nunber.

DR YUEN  About 700 runs?

DR. GAMVON:  Yes.

DR, YUWEN. Thank you.

DR. GAMMON:  You're wel cone.

DR. YUWMEN. Now | am going to hand over the
podiumto Dr. Li. He is going to chair the next session.

V. Progress Towards Single Unit NAT (Yuwen/Li)

DR LI: In this session, we are going to
primarily focus on the single-unit testing except for the
| ast one which is still going to be on the m ni pool
testing. W have two other nodifications to the agenda.
One is that we are going to have an additional speaker on
single-unit testing from Roche. | believe it is Jim
Gallarda. Also, if you look at the time, you see it varies
fromten to fifteen mnutes, but we are still going to
stick to ten m nutes each talk.

So, our first speaker is Sherrol MDonough from

GenPr obe.
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Dupl ex(H V/ HCV) TMA, GenProbe

DR. McDONOUGH: Thank you and good afternoon.

[Slide.]
| will be tal king today about inplenentation of
i ndi vi dual donor testing. | think it was pretty amazi ng

t he things that were done when this group got together wth
a conmon view, a common decision, of what to do in ternms of
m ni pool. Now we are starting to tal k about individual and
| am not sure that our common goal, common vision, is there
yet.

But what | would like to share is sone of the
work that we are doing at GenProbe to help gather the data
needed to nake the decision to nove forward.

[Slide.]

VWhat we do in the nultiplex assay, | just want to
rem nd you, the initial screen is done with the nultiplex
HI V- HCV assay. All the nonreactive sanples, you can go
ahead and rel ease the product. Only reactive sanples are
then tested in the discrimnatory assays.

[ Slide.]

As you know, when you go fromtesting a pool to
an individual sanple, there is an inherent increase in the
anal ytical sensitivity. Wat we have been doing is | ooking
at what happens in terns of clinical sensitivity. W have

| ooked at that in terns of seroconversion panels, known
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positive sanples in a high-risk population. | wll also
show sone specificity data.

[Slide.]

This shows the results fromthe testing of ten
seroconversion panels in the nultiplex assay. Each panel
menber was tested either directly, neat or after 1-to-16
dilution. 1In the case of testing the sanples in a pool -
diluted situation, the RNA was detected, on average, ten
days prior to anti body. When the sanples were tested
directly, wthout dilution, RNA was detected, on average,
twel ve days prior to antibody.

Li kewi se, if you conpare to pl4 antigen, RNA was
detected, on average, three days prior to antigen and,
undi | uted, seven days prior to antigen detection.

[ Slide.]

In terms of | ooking at known NAT-positive
sanpl es, we have | ooked at over 2,000 known H V or HCV
sanples. Sensitivity, when the sanples were detected
followng a 1-to-16 dilution was 99.3 percent. In this
sane popul ation, the sensitivity went to 99.8 percent when
t he sanples were detected directly.

The lower results are for discrimnatory assays
and | will nove on.

[Slide.]
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In terns of the high-risk popul ation, we | ooked
at 539 subjects. The primary risk factor for these
individuals was in vitro drug use. Sanples were tested
neat or followng a 1-to-16 dilution. |In the case of the
true-positive H'V sanples in this population, all were
detected neat or at a 1-to-16 dilution.

In terns of HCV, you can see there is a very high
| evel of HCV positivity. Virtually half of this population
was HCV-positive. The sensitivity was 98.1 percent
followng at 1-to-16 dilution or 99.3 percent when tested
neat .

[Slide.]

The specificity study was done at eight different
vol unt eer bl ood-donor sites collected from 103 donor sites
in the Continental U S. as well as five US. Mlitary
sites; Hawaii, Japan, Germany and Guam are include. You
have already seen the results fromthe specificity for the
pools. | have just shown it here again, a specificity of
99. 67 percent.

We have tested 27,880 individual donations,
al nost three tines the nunber required in the FDA Gui dance
Docunent, and the specificity is 99.85 percent in this
popul ati on.

[Slide.]
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We had an opportunity to | ook at sone of the
denogr aphi cs of this popul ati on because now we are testing
i ndi vi dual donations instead of pools. This slide shows
the results of specificity when the sanples are anal yzed by
gender. So 4,460 sanples fromfemal e donors and the
specificity was 99.8 percent. Over 22,000 sanples from
mal e donors were tested and the specificity was 99 percent.
You can see there are overl appi ng confidence intervals.

[Slide.]

We could also | ook at the donors by age. W
stratified by approxi mately ten-year periods, those donors
| ess than 21 years old, 21 to 30, 31 to 40, et cetera. The
specificity in these different popul ations ranged from 99.7
to 99.9 percent. Again, there are overl appi ng confi dence
intervals as you can see on the right side of the screen.

[Slide.]

Finally, we were taking a | ook at the data here
when anal yzed by race of the donor. The categories shown
are bl ack nonHi spanic, white H spanic, white nonHi spanic,
other. There was a category for unknown and al so
information not available. Again, the specificity in these
di fferent populations varied from99.7 to 99.9 percent with
over | appi ng confidence intervals, again.

[Slide.]
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Now, | would like to nove on and tal k about the
Procl ei x Automated System W believe that this is
sonething that will nake inplenentation of either smaller
pool sizes or individual donations nore acceptable in the
| aboratory. You saw all the pieces of equipnment that Larry
M ms showed. All of those pieces of equipnent are now
consolidated into this one instrunent. It is currently
called the Procleix Automated System You may have heard
it called TIGRIS in the past.

[ Slide.]

The goal of this instrunent is to fully automate
all the assay steps and to fully integrate the informtion
fromthe sanple ID through to the results with the run
report and everything is LIS-conpatible.

[ Slide.]

This just shows the steps required for the
sem automat ed system Most of the clinical results that
you have seen so far are fromthe sem automated system As
Larry mentioned, it takes an individual about six hours to
perform 200 TMA tests. There are two one- hour wal kaway
periods, but it still takes the individual that anount of
tinme.

[Slide.]

The projected system productivity for the TICRI S

is 500 dual for the HHV-HCV or triple, as you are going to
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hear about with Dr. G achetti, a triple analyte detection
test per eight-hour shift, or a thousand dual or triple
anal yte detection test per twelve-hour shift.

[Slide.]

This just shows sone anal ytical sensitivity data
t hat we have generated with in-house sensitivity panels.
As you have heard, the goal for the assay is 95 percent
positivity at 100 copies per m. The anal ytical
sensitivity certainly exceeds those goals for both HV, in
whi ch the positive is 99.5 percent, or HCV, in which the
positivity is 99.9 percent.

[Slide.]

When we have | ooked at a negative panel nenber,
we have | ooked at 22,000 different replicates of this panel
menber, there were only four reactive replicates for a
specificity of 99.82 percent. A series of panels has been
tested over three nonths with six different instrunents.
Qut of 13,340 replicates in this study, there were 32
invalid replicates for an invalid-replicate rate of
0. 24 percent.

[Slide.]

This is a carryover study showi ng that, when we
did a run on the TIGRIS with over 200 sanples, the green
arrow refers to the assay cutoff mark. W are | ooking at

signal -to-cutoff versus sanple. The H V-positive
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calibrator, HCV-positive calibrator, are positive and,
above the signal cutoff. Al the other sanples are
negative with the exception of these four marked by the
white arrows at the top. Those were sanples spiked with 10°
copies of HHV RNA per m.

What you can see is adjacent sanples are
nonreactive as are all the others throughout the run. So
carryover has been addressed in this instrunent.

[Slide.]

So, to conclude, the Procleix Assay Systemis
desi gned for high-throughput use in bl ood-bank testing
facilities. Testing of smaller pool sizes or individual
sanpl es does result in an inherent anal ytical increase, an
increase in analytical sensitivity.

We have shown you studies and you have heard
t hroughout the day that there are exanples of sanples that
are mssed at a pool size of 1-to-16 or 1-to-24 which wll
be detected at a smaller pool size or when tested
individually. The specificity in individual sanples is
equi val ent or better than the pool ed specificity.

[Slide.]

The aut onat ed system gives results consi stent
with the sem-automated system W are neeting or
exceedi ng sensitivity goals, specificity goals. The

i nternal-control performnce shows a very | ow sanple
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invalidity rate and there are no problens identified wth
putative interfering substances although |I did not show
t hat dat a.

[Slide.]

We believe the Procleix Automated Systemwi | |
reduce personnel tine requirenments in the lab and increase
adherence to GW. So we will continue to work on
addressing i npl enmentati on of snmaller pool sizes or
i ndi vi dual donations in the future.

Thank you.

DR. LI: Any questions?

DR GALLARDA: Jim Gallarda, Roche. Sherrol, on
your high-risk popul ati on, you had picked roughly 500-sone-
odd sanpl es half of which were positive in the assay, but
you reported the sensitivity at 99 percent. How were you
defining sensitivity there?

DR. McDONOQUGH: The second numnber you were
tal ki ng about canme froma popul ati on of known positives.

In the high-risk popul ation, we | ooked at--we had 100
percent sensitivity in the high-risk population for HV and
| think it was 98 percent for HCV. | don't think | am
answering your question.

DR GALLARDA: | just renenbered the nunbers were

i ke 500-and-sone-odd in the total population and then, in

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



one of the rows you showed, about half of them were

positive.
DR. McDONOUGH: By serol ogy.
DR. GALLARDA: Oh; by serology. Got you
DR. McDONOUGH:  And/ or NAT.
DR GALLARDA: Ckay.
DR LlI: The next speaker is Dr. Cristina
G achetti .

Tri pl ex(H V/ HCV/ HBV) TMA GenPr obe

DR. G ACHETTI: Good norni ng.

[Slide.]

My talk today will be on the Procleix H V/HCV HBV
assay or triplex assay that is currently under devel opnent
in our |ab.

[Slide.]

The assay goals are shown on this slide. CQur
sensitivity goals are at | east 45 copies per m or
15 International Units per ml for hepatitis B virus,

100 copies per m or 60 International Units per m for HV,
100 copies per m or 30 International Wiits per m for
hepatitis C virus.

We would like the test to be able to detect HV,
HCV and hepatitis B genetic variance and to be able to

cl ose the serodel etion window. The analytical specificity
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goal is at least 99.5 percent. Al the assays have an
internal control for assay nonitoring in each sanple.

At the sane tinme as we devel oped the triplex
assay, we al so devel oped discrimnatory assays for
resolution of the repeatedly reactives. The sane assay
formul ati ons woul d be applicable to Procleix automated or a
fully automated system or TIGRIS.

[Slide.]

The assay protocol is the sane as you are
famliar with fromthe H V/ HCV assay, so our assay protocol
is conpletely integrated. W do sanple processing using
the a capture systemfollowed by anplification with a
transcription-nedi ated anplification, detection with
protection assays and then the result with a | um noneter.

[ Slide.]

In terns of assay calibrators or controls, the
assay would contain an internal control. W have different
calibrators who have three replicas of negative calibrators
and two each of the positive calibrators. Calibrators are
used to set cutoff as well as to set the ranp-up liquid
ar ea.

[ Slide.]

As a performance, | wll be tal ki ng about
focussi ng anal ytical sensitivity and subtype detection.

The first thing | will talk about is the sensitivity for
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H V detection. Here, what we did is to do serial dilutions
of the WHO standard going for 300 to serial International
Units per mM. Each of these dilutions were tested at 30
replicas by either the triplex assay or the duplex assay
for conparison. And then what we do is we use PROBI T
analysis to determi ne the 95 percent detection probability
for each assay plus the confidence intervals.

As you can see, the detection probability at
95 percent for HHV is 64.9 for the triplex assay and 50.3
for the nmultiplex or duplex assay and the confidence
intervals overlap indicating that there are no statisti cal
di f f erences.

[Slide.]

Next | am going to show sone data fromtesting of
subtypes, HIV subtypes. The way we do this work is that we
purchase fromdifferent vendors infected specinmens with
different subtypes. They are serially diluted to 100 or 30
copies per m and then we test, in this case, siXx
replicates of each and we show here, which is the
positivity rate in each case.

As you can see, in all the cases, we detected
100 percent at 100 copies per nl and we have a very high
percent age detection as well at 30 copies per m.

[Slide.]
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This next slide is a continuation for the rest of
the HV subtypes. As you can see here, we are able to
detect with the test not only the G oup Mstrains but also
N and O The assay has very good sensitivity for O for 100
percent detection at 100 copies per m.

[Slide.]

Here | am going to show the data for anal ytica
sensitivity for the HCV. Again, we do the sane type of a
study as was shown before for HV. W have serial
di lutions of the WHO standard from 100 to seri al
International Units per m. 30 replicates of each were
tested for the triplex or duplex assay and then we used
PROBI T anal ysis to determ ne 95 percent detection
probabilities and confidence intervals.

Sensitivity for HCV is very high. It is 2.9
International Units per m for the triplex assay and 2.4
for the duplex, again with overl appi ng confidence
i nterval s.

[Slide.]

The detection of HCV subtypes are shown here.
Agai n, here, we tested genotypes from1l to 6. W have
serial dilutions to 130 copies per mi which is the
detection for--we have detection for duplex or for triplex.
We see, in sone cases, the triplex assay fornul ation

actual ly has higher sensitivity for detection of sone of
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the HCV subtypes. W work, as part of the assay, to
i nprove sensitivity for sonme subtypes.

[Slide.]

Finally is the analytical sensitivity for
hepatitis B. Again, here, we use the WHO st andard,
serially diluted from 135 to serial International Units per
m. Here are the detection rates of 30 replicas of each
dilution. This gives us a 95 percent detection probability
of 7.2 International Units per m.

[Slide.]

Det ecti on of HBV genotypes fromA to Gis shown
here. Again, what we did was to purchase different
speci nens whi ch were val ue- assi gned based on the Roche
nmoni t or val ues by the vendor and then were diluted to
130 copies per M and, in this case, 20 replicas of each
were tested with a triplex assay. Here we see the
per cent age of detection. Again, in all the cases, we
detect 100 percent at 100 copies per m, a very high
percentage, going from 100 to 80 percent at the 30 copies
per m |evel.

[Slide.]

As concl usions, the anal ytical sensitivity of the
triplex assay shows no statistical differences wth the
sensitivity of detection of HV and HCV with the H V/ HCV

assay that is currently under review by CBER W have
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95 percent detection of H'V at 16.9 International Units per
m or approximately 10 copies per m, and 95 percent
detection for HCV at 2.9 International Units per m or
approximately 9 copies per ni.

So this analytical sensitivity predicts that the
clinical sensitivity of the triplex assay for H V and HCV
detection could be simlar or better than the sensitivity
that we have currently wth the nmultiplex assay.

[Slide.]

The triplex assay is able to detect all different
subt ypes and genotypes for HV variants as well|l as HCV and
HBV. As we nentioned, especially we are able to detect N
and O at very high sensitivity. This test also has
i mproved detection of HCV genotypes, especially 2b, 3a and
4 and will detect HBV genotypes Ato C at |east 100 copies
per m.

[Slide.]

Finally, we found for detection of HBV that the
anal ytical sensitivity of the assay for 95 percent
detection is 7.2 International Units per m or about 25
copies per m, and 50 percent detection is 3.1
International Units per mM or 10 copies per mMm. So, this
predicts 95 percent detection of HBV DNA for 100 copi es per

m in pools of 16 or 200 if we go for pools of 8, and 50
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percent detection for conparison with antigen tests is 160
copies per mMm in pools of 16 or 80 in pools of 8.

So, based on the sensitivity and based on the
data presented by M ke Busch regardi ng doubling time of HBV
and the sensitivity of antigen tests, we say that the
triplex assay pool test will detect infection twenty days
earlier than the currently approved antigen test and nine
days earlier than the other PRI SM antigen test.

Finally, this work was supported also by the
Nati onal Heart and Lung Institute under this contract.

Thank you very nuch.

DR. LI: Any guestions?

DR. ZERLAUTH. You told us what we get, but you
refrained fromtelling us when we get it.

DR. G ACHETTI: Wen we will have it? W just
finished optimzation of the assay and we start now to
transfer it into manufacturing. So probably next year we
can start to do sone eval uations.

DR LI: Actually, | have a question. How nany
H'V G oup O specinens did you test and how do you determ ne
t he copy nunber?

DR. G ACHETTI: Good question. For Type O s,
al ong the devel opnent of the assay--okay; for this
particular triplex assay, we only tested a few Os. For

the previous assay, we used the sane priners, we tested at
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| east 40 different Os. The determ nation of the copy
nunber was done by the version of our quantitative test.
We have a quantitative test based on TMA. The accuracy of
detecti on was based on transcripts of O So we have a
transcript of Othat is quantitated by OD and we deternine
fromthere the calibration.

DR LlI: So basically you used the palm
technology to quantify the copy nunber and you used that as
t he standard?

DR. G ACHETTI: W validate by using transcripts.
W did that because DNA doesn't detect it and the Roche
assay al so doesn't detect Os. So it was the best we had
at the tine.

DR. LI: Thank you.

Qur next speaker is Andy Heaton from Chiron.

South African Experience with Single Unit

NAT, Chiron

DR. HEATON. Thank you.

[Slide.]

It is a pleasure to be able to present the
results of a study that was devel oped by Chiron and by the
South African Bl ood Transfusion Service. It is a special
pl easure for ne since Dr. Hanes, who managed it, trained ne
inny early days and | have worked with himin research

over a nunber of years.
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The use of Chiron Procleix Assay in South Africa
is adifferent issue in that today you have nainly been
heari ng about the use of the assay to detect extrenely rare
events in a |lowincidence population. But, in South
Africa, HHVis alnost a way of life. 15 percent of the
South African popul ation tests H V-positive and they have
an extrenely high incidence. So this assay reports the
benefits of an H V/HCV NAT assay in a very high incidence
envi ronment .

[Slide.]

The purpose of the study was to assess the
benefit of testing high-incidence blood donations to
val i date the performance in a | ess devel oped environnent,
to evaluate the feasibility for routine screening, to
conpare H'V and HCV NAT testing with routine EIA screening
totry and quantify the level of inprovenent and, nore
specifically, to conpare the residual H 'V and HCV ri sk
bet ween different donor groups.

[Slide.]

The South African Bl ood Services are organi zed
very much along the |ines of American community bl ood
centers and have done a remarkabl e job of preserving bl ood-
reci pient safety. One of the ways they have achieved that
is by categorizing their donor base into high-risk donors

and | ow-ri sk donors.
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The | ow-ri sk donor groups are categorized by
geographi ¢ area, socioeconom c and age status into a | ow
risk group and then a secondary group of donors who are
known to be fromthe higher-risk category are al so
collected. Al the lowrisk or |ow-preval ence group is
used for transfusion and the high-preval ence group is then
used as needed on an energency basis.

For the purpose of this trial, the results were
unlinked after recording, although we did record the
denogr aphi cs of the donor and, obviously, the results of
routine serology. The trial ran from Septenber of 1999
t hrough May of the Year 2000. Operators were rapidly
trained. Proficiency was rapidly established and we
established an instrunent-verification program

[Slide.]

The results of the study, which was approxi mtely
20, 000 donors, was designed to have approxi mately half
hi gh- preval ence donors and half | ow-preval ence donors.

84 percent of the donors were repeat and 16 percent were
first tinme. Approximately two-thirds of the donors were
mal e and one-third were fenal e.

[Slide.]

This slide summarizes, then, the nunbers that we
have observed in the performance of the study. | draw your

attention first to the lowrisk donor group which is down
M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E.
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



at

here. The | ow preval ence group had three positives and a
total of 0.03 percent in this group which is approxinmately
five times the preval ence of the U S. donor group. There
was no NAT yield case in this study group.

However, | ook at the high-preval ence group.

First of all, 1.5 percent of your donor popul ation in total
was H V-positive and, in fact, if we look at the first-tine
donors, 6.5 percent of first-tinme females were H V-positive
and approximately 3 percent of first-tinme male donors were
positive, quite renmarkable incidence.

[Slide.]

There was one yield case which occurred in a
female in the repeat-donor group. The yield case cane from
a 32-year-old black fenmal e repeat donor who had donated 106
days prior to the previous indexed donation. The p24
antigen, the HV-1 and 2 anti body was negative but the
Chiron Procleix assay was positive both at a 1-in-8
dilution and a 1-in-16 dilution.

The PCR which was perforned at Bl ood Centers of
the Pacific was negative and the viral |oad was |ess than
100 copies per m. W were unable to quantify the viral
load in the yield case.

[Slide.]

We al so had one Chiron Procl ei x- assay- negati ve,

anti body- positive case. This was a black female, 33-years
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old. It was a | apsed donor who had not donated for
approximately two years. The HI V-1 and 2 antibody test was
positive. The Wstern Blot, which was repeated tw ce, was
positive in all viral bands present. This sanple was
subnmtted to both Roche and Chiron Procleix repeat assay
and, indeed, NG assay and we were unable to detect viral
RNA in any of the nucleic-acid testing tests.

The individual, so far as we know, was not on
antiretroviral therapy and this represents a phenonmenon
whi ch has been reported el sewhere in South Africa. The
potential causes are anti body positivity with a |ow viral
| oad, HIV-2 which is extrenmely unconmon in the Republic of
South Africa, or a false-positive EIA or a fal se-negative
NAT.

[Slide.]

There were seven cases which were positive for
p24 antigen or were positive by the Chiron Procleix assay.
The one, the top sanple, was positive on the p24 anti gen
and negative for p24 anti body and was repeat nale donor who
had donated previously 56 days before.

The viral | oads were generally relatively | ow,
runni ng the | owest, approxinmately 50 copies per mM and as
hi gh as 97,000 copies per m.

[Slide.]
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I nterestingly, there was very little HCV
detected. W had to delete the dot in one center because
one of the centers did not routinely defer HCV-positive
donors, but there were 15 El A-positive sanples which were
retested by Otho HCV EIA 3.0 and RIBA 3.0, two of which
confirmed positive, one fromthe high-risk group, one from
the low-risk group, and both the NAT-positive sanples were
al so RI BA-positive.

So, in this population, which is very high risk
for HYV, there was, in fact, very lowrisk for HCV

[Slide.]

In sumary, we confirmed the operation or
feasibility of the assay. The prevalence in the HP donors
was 1.5 percent, the high-preval ence donors, 0.03 percent
in the | owpreval ence donors. 1In a separate study with
M ke Busch where we used the detuned assay, we ascertai ned
that 18 percent of the infections were recent, using the
detuned assay. That suggests that their nethod of donor
screening is as effective as ours is in the U S

Assum ng a constant ratio between the U S. H YV
El A and NAT ratios, we predict that the South Africans
woul d identify 1.4 donations per year in their |ow-risk
popul ati on and 7.9 donations in the high-preval ence
popul ati on, assum ng that 10 percent of the high-preval ence

donati ons are used for transfusion.
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We concl uded that they could replace HV p24
antigen with NAT testing and, of great interest to them
since they are very worried about the cost, we | ooked to
see whet her individual testing of high-risk donors would
result in asimlar risk ratio to 16 pool ed testing of--
sorry; the other way round--of high-risk donors. W
concl uded that that would not be the case. You would have
to do individual testing of both categories of donors.

Finally, the HCV NAT testing could be used to
confirmthe HCV EIA test results since the R BA test was
extrenely expensive for them The South African Bl ood
Transfusi on Servi ce has subsequently concluded that it
shoul d i ntroduce NAT testing and i S now pursuing
di scussions with the Mnistry of Health on the strategy of
how to inplenent this nationw de.

Thank you.

DR. LI: Any guestions?

DR. ALLAIN: It is not a question. It is nore a
comment. About the beginning of this year, we have
publ i shed very simlar data on a group of blood donors from
Ghana with a preval ence of 1.7 percent of anti-HYV. W
found 1 per 1600 NAT-positive, antibody-negative, which is
pretty nmuch simlar to what you have found here.

DR. HEATON: Yes. Certainly, the unscreened

donor popul ation has a very high incidence, indeed. Under
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t hese circunstances, NAT testing really contributes very
greatly to inprovenment in public safety.

DR LI: | just have a thought. Because you say
you can use this test to confirmthe HCV area test, can you
do the sane for H V?

DR. HEATON: Yes, indeed, you could do the sane
with H'V although, in this case, we did have the one case
whi ch has been reported el sewhere in Africa of a |long
survivor. So there was one case here of an individual who
was El A-positive and Western-Bl ot-positive who was not NAT-
positive even using the nost sensitive NAT technol ogy
avai | abl e to us. So | would be hesitant to reconmend it
for that use in this context.

DR SCHOCHETMAN. | want to reiterate what | said
this norning and that is we found one here in the United
States who was NAT-negative, ElA-positive. The only way we
are able to confirmit is by finding proviral DNA in the
PBMCs. So, again, it is not just sinply unique to Africa
or South Africa. You can actually find it here in the
United States. So, ElIA-positive, NAT-negatives, can be
i nf ect ed.

DR. HEATON: Yes. It beconmes much nore of an
issue in countries which don't have good forei gn-exchange
acts because for themthe confirmatory testing is a big

financi al burden.
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DR. LI: CQur next speaker is JimGllarda from

Roche.
Plans to Transition from M nipool Testing
to Single-Unit NAT Testing, Roche
DR. GALLARDA: Good norni ng.
[Slide.]
| want to thank the FDA for putting nme on the
agenda for this topic. | want to give you an overvi ew of

what Roche has been | ooking at as far as the plans to
transition frommni pool testing to single-unit NAT
testing.

[ Slide.]

One of the things that we have done in the past
few years is we have really benefitted fromour work in
Japan where we have a very active multiplex programright
now screeni ng the Japanese Red Cross bl ood supply where we
have | earned a | ot about instrunentation features that are
critical to incorporate into a single-unit NAT system as
wel | as the reagent chem stries for multiplex PCR

So the things that have been a challenge is to
accommpdate the viruses that really behave conpletely
differently during the course of infection from parvo B19
whi ch can reach to the gazillion copies per M in blood

down to HBV or HAV--HBV whi ch can have just a few hundred
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copies in the ranp-up period and this intermttent blip
phenonenon in the pre-ranp-up peri od.

So, kinetics have played a role in our design
features for a single-unit system The other issue, of
course, is the logistics in different |aboratories of
different sizes. Do you put all your eggs into one box
that is pretty expensive which will do everything and, if
it breaks down, you have a problemor do you build
nmodul arity into your system So these are features as well
that we have taken into account in | ooking at what woul d be
i mportant factors to consider.

[ Slide.]

System characteristics that we are | ooking at are
that this should be a stand-al one system for automated PCR
This is fromthe specinen preparation point through
anplification and detection. W have gotten feedback that
it would be advantageous froma | ogistics perspective to
have a feature built into the systemto allow for splitting
t he specinmen or the extracted el uate.

We are | ooking at a generic nucleic-acid-

i sol ation procedure which is robust and can isolate

si mul t aneously both DNA and RNA viruses or other nucleic
acids fromnonviral counterparts. W are |ooking at a 5-
pri me nucl ease detection system which we call TagMan whi ch

is otherw se known as real-tine kinetic PCR So, with
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every cycle, you can actually see a progression of an
anplification event rather than waiting for the end of the
cycle to be conpleted until you get your result.

O course, a significant feature is to nmake sure
that the system both hardware, software and reagent are
regul atory conpliant both for U S. and non-U. S. regulatory
agenci es.

[Slide.]

Some other factors to consider in the general
features are that we recogni ze the inportance that, for the
nost part, batch is the node of the day for PCR testing.
However, there would probably be instances where you woul d
want to have a random access feature built in
sinmultaneously. So this features promnently in our system
and to have a continuous | oadi ng of specinens, disposables
and reagents so you don't have to interrupt a run if you
are running |l ow on any of those itens.

| think one of the biggest things that we have
been working on is to build flexibility into a system so
that it can accommpdat e both pooled testing and single-unit
testing mxed. So where, in the case of parvo B19, it
woul d make no sense to do single-unit testing, it would
make sense to do pool ed testing conpared to low-titered
viruses, perhaps that would be at a nuch | ower copy nunber

where single-unit testing would give you increnental vyield.
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One of the nost striking things we have recently
di scovered is that the systemcan offer nultiplex
anplification with inherent real -tinme differentiation. So,
again, if you have a multiplex assay, you don't have to
wait until the end of the run to determ ne do you have a
positive result. You see a growh curve with each cycle.

Si mul taneous with that, you can distinguish which
analyte is being elevated with each cycle so you know,
during that tinme, which analyte is responsible for the
positive signal.

For a single-unit sanple scenario, now you know
the individual and the anal yte detected. |If you are
runni ng a m ni pool configuration, you only have to
deconstruct the pool and not the analyte. So the system
shoul d al so incorporate discrimnatory algorithns as well.

[Slide.]

For wor kl oad, of course high-process flexibility
whi ch, in our mnds, means nultiplex and single-target
resol ution, pools versus single-sanple testing and,
inportantly, | think we are | ooking at the future of
nonvi rus-type detection. So, like a quantitation of
| eukocytes post-filtration, bacterial contam nation, there
are a |lot of other markers including genetic markers that
we are | ooking at that m ght be suitable in this type of

system
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The speci nens shoul d, of course, accommopdate
mul ti pl e anticoagul ants. Andy Conrad nentioned the
i nportance of increasing your volune to accomodat e
relative sensitivity requirenments. That is an inportant
feature to drive the sensitivity of your assay, to make
sure that you are closing the preseroconversi on wi ndow as
much as possi bl e.

[Slide.]

The assay and, in fact, the system itself,
should track all elenments of the process so we are
requiring the conplete process control. There should be
full process internal controls, as Mcha Nubling nmentioned
this norning, where, fromthe lysis step, you control and
you, in fact, know that every step of the process has
occurred fromlysis through detection.

This also holds true for the positive and
negative controls that go along with the kit as well. And
then, if a customer requires an external run control, that
should be built in as a flexible itemon the nenu.

[ Slide.]

As far as analytes that we are | ooking at, we are
going to go after an H V-1 conpl ete which includes Goups O
and M Actually, it would include Goup N as well, and
HI V-2, HCV and HBV, parvo B19, hepatitis A virus and then

the flexibility to add other analytes as required. So
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these are all factors that we have been considering in
producing a systemthat will nmeet the future's needs for
single-unit NAT testing which would al so i nclude a flexible
menu to allow mnipool testing if it makes sense.

| think that is it. Thank you

DR LI: Questions or comrents?

DR, ZERLAUTH. As you may guess, the sane
question; when do you think we wll have it?

DR GALLARDA: | was supposed to have a canned
comment if you asked ne that question. So the canned
comment is that we remain to be silent on that. Sorry.

DR, ZERLAUTH It is a nice program though.

DR LI: | have a question. For your single-unit
testing NAT test, do you have use ultracentrifugation to
pilot virus?

DR GALLARDA: No. That is a good point Dr. Li
brings out. This systemis you |load bl ood sanples onto a
rack, push a button and wal k away. So there wll not be a
pretreatnment for that step

DR. NAKHASI: | have a question. This nmultiplex
whi ch you are thinking about, what orientationis it? |Is
it like a mcroarray type of thing, because | counted at
| east eight or nine agents there. Wat is the design? |Is
it individually or--
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DR. GALLARDA: W have done a couple of
prototypes. One of themis to take a kitchen-sink approach
and have everything in one reaction. And then we | ook at
di fferent conbinati ons of anal ytes together that we split
out as particular matching partners. So there is a |lot of
flexibility, both in the viruses that you want to put
together in a multiplex as well as the floors that would go
along with the detection of the specific analyte for that
Vi rus.

So it is not a mcroarray design. It is a TagMvan
based--however, it does allow a lot of flexibility.

DR LI: Qur |ast speaker is Akira Yoshi kawa from
Japan.

Japanese Experience with Single Unit NAT

DR. YOSH KAWA:  Thank you.

[Slide.]

The Japanese data crossed JRC is the only one
responsi bl e organi zation to provide units to transfusion
and plasma fraction fromvoluntary donors. The Japanese
governnent required JRC to do NAT for HBV, HCV and H V-1
fromMarch 1 of this year for all blood products. JRC had
al ready started 50 mni pool NAT screening of all donated
bl ood from February | ast year by using nultiplex reagent.

[Slide.]
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There are three NAT centers and 77 bl ood centers
i n Japan, Hokkai do NAT Center, Tokyo NAT Center and Kyoto
NAT Center. The nunber of Japanese voluntary donors was
6 mllion per year.

[ Slide.]

During the transportation of NAT sanples, blood
centers had finished the serol ogical screening. After
receiving the serological results, the NAT centers began to
pool serol ogical negative sanples. The results are
electronically transmtted to each bl ood center.

[Slide.]

I n NAT centers only serologically negative
sanpl es are pooled. This machi ne excludes serologically
positive sanpl es and negative sanples are there.

[ Slide.]

This is a pooling machine. Centrifugation,
uncappi ng and pool i ng and decapping is done autonatically.
The pool ed sanples are transported to the next steps.

[Slide.]

NAT results are transmtted to each bl ood center
wi thin twenty-four hours after blood donation. |In Japan,
the shelf life of platelets is 72 hours, three days.
Therefore, the NAT results are available in each bl ood
center before the release of the bl ood products.

[Slide.]
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A portion of all donated blood is stored for ten
years at mnus 20 Centigrade. This test-sanple storage
system began in 1996. So over 30 mllion sanple tubes have
been stocked in the Hokkai do NAT Center.

[Slide.]

Over 11 mllion, about a third of a mllion blood
screeni ng, has been carried out since July 1999. 209 cases
for HBV, 43 cases for HCV and four cases H V-1 were
det ect ed.

[Slide.]

95 percent detection limt of H/Bis 22 to
60 copies per mMl. HCVis 61 to 112 International Units per
m. HV-1is 33 to 66 copies per m reported by Meng et
al .

[Slide.]

This slide shows the relation between HCV DNA
copies per mM and HBs antigen with CLIA Sto CO 181 HBV
NAT positive sanples are detected by 50 pool from February
| ast year to October of this year. 76 sanples, 42 percent,
are CLI A negati ve.

[Slide.]

Anmong 181 HBV NAT positive, by our 50 pool
0.2 mlliliter system 76, 42 percent, could not be
detected by Q.1 A HBs antigen test.

[Slide.]
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In summary, we constructed the NAT system from
t he serol ogical screening test negative from nonrenunerated
voluntary donations. W supplied blood products to nedical
organi zations inplenenting the NAT for HBV, HCV and H V-1
for transfusion and so for fractionation. NAT screening is
bei ng done within one day of bl ood donation by a 24-hours-
per-day seven-days-a-week working system

[Slide.]

Between July 1, 1999 and Novenber 15, this year,
over 11, about 12 mllion, serological test-negative units
were tested by NAT. As for HBV, a total of 209 cases with
HBV DNA were detected. The sensitivity of a 50-pool NAT
screening with an input volune of 0.2 mlliliter specinen
in our systemis significantly higher than that of highly
sensitive HBs antigen testing.

Anmong 181 HBV DNA positives by our 50-pool 0.2
mlliliter NAT system 76 cases, 42 percent, could not be
detected by CLIA HBs antigen test.

[Slide.]

As for HCV and HI V-1, 43 cases wth HCV RNA and
four cases with HV-1 RNA were detected. These cases were
escaped from HCV anti body and H V-1 anti body screening. W
coul d prevent transfusion of these serologically screening
tested negative HBVY, HCV and H V-1 NAT positive bl ood

units.
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Thank you.

DR. LI: Any guestions?

DR. KLEI NVAN:  For your HBV testing, | know in
Japan you do a conbi nation of surface antigen and anticore
testing. So the ones that you take to NAT, for HBV NAT
woul d these be the units that woul d ot herw se be transfused
because they had an anticore and antisurface that nmade t hem
eligible for transfusion?

DR. YOSH KAWA: I n Japan, HBV anticore are
di scarded so this NAT system HBV NAT was within the w ndow
peri od.

DR LI: If there are no other questions, let's
take a fifteen mnute break. Let's cone back at 4 o'clock
shar p.

[ Break. ]

Exam nati on with M ni pool NAT Screening

for HAV/ Parvovirus B19 Industry Presentations

DR. YU MW conoderator is Dr. Cerardo Kapl an
Qur schedule is very, very tight. There are a |ot of
i ndustry presentations so, again, we are going to limt per
presentation ten mnutes. However, we would |i ke to have
some short questions and comrents so each presenter shoul d
give an eight-mnute presentation. Since Dr. Yuwen did
such a wonderful job, he is going to be the time-cl ocker

for us again.
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Let's start. This is the experience with
m ni pool NAT screening for HAV and parvovirus B19. This is
for plasma for further manufacturing. Qur first presenter
is Dr. Charles Watson from Aventis. Wl cone.
Aventi s
DR. WATSON: CGood afternoon. And, for those of

you who have made it back, thank you.

[Slide.]
You all saw that. |If you renenber it. Wow
[ Slide.]

That's our test systemand we are going to follow
that with HAV and B19. One of the questions that m ght be
asked because a | ot of people are not really hot on HAV
testing is why, why would we do it. To us, we have a
technol ogy and we had a problem or a perceived problemin
our industry.

HAV i s non-enveloped. It is nore resistant to
virus inactivation. W have no serology test. Even if we
use ALT, it is indirect and it really doesn't match what
happens with HAV. W have two articles in the literature,
al t hough they were after we thought about HAV. The first
article, fromBower et al., showed that you can have HAV
RNA present with a normal ALT. The second article showed

that a |likely suspect of an HAV transm ssion that occurred
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in Europe was a unit that had a concentration of 2 to 10°
CGEs per M of HAV while the ALT was nornal .

So we had this in the literature and we thought
we woul d devel op a system

[ Slide.]

It is the sane system we have for the other
viruses. Wen you test 2 millionto 3 mllion sanples a
year, you don't want to use two, three, different test
systens. For these manufacturers out there, if you are
going to do two viruses, | suggest you do nore than two.

Qur detection imt is 250 CGEs per nl and that is
cal i brated agai nst the NI BSC working reagent. W consider
this a donor-qualification test. W wll not defer the
donor. We will only destroy the unit. Qur goal was to
i nprove the safety margin of source plasma. W wanted to
m nimze what went into production.

[ Slide.]

What have we done? W started this in March of
2000. Actually, this is worldw de statistics. Al this
information is worldw de, not just the United States. The
HAV dat a has been accepted for publication and the B19 data
is in press now.

We have tested a little over 5 mllion donations.

We did actually determ ne a donor frequency for the
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publication that we did and that is 1 in 20,000 donors. W
find nore of these than we do H'V, 1 in 120, 000.

[Slide.]

Titers, we have found up to 10’ GEs per ml with an
ALT that was nonelimnating. A single unit of plasm is
approximately 800 ms so what you have got in one unit
positive, at this level, is approximtely ten |ogs of HAV.
We have a w ndow period, we call it a w ndow period, of
approxi mately 14 days.

[Slide.]

What | am going to do is show a couple of donors.
These donors, a couple of previous donations, HAV-positive
donations. V¢ obtained sone units to quantitate them
This work was done in Dr. Weinmer's lab in Germany. You can
see the ALT, which is at |east twice normal, which neans
that we do not take the donor anynore and this unit is
destroyed at the center. There is no way that we can test
it.

This is the time frame fromthe first positive to
the ALT el evation. You can see the concentration in this
donor.

[Slide.]

We have basically the sanme situation in the next
donor. W had three positives. W were able to get one

unit here due to |ook-back wwth a very | ow concentrati on.
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These units were tested for quantification by thensel ves
wi thout a pool. Here we had el even days. Again, this is
probably an upper limt because we can't control when a
donor returns.

The third donor, which is basically the sane,
shows that we have 10°. You can follow the ALT which is
relatively normal and it junps up, although this donor had
a twelve-day tine frame before he cane back again. So we
wanted to denonstrate what we have there with ALT.

[ Slide.]

| f we nove on to parvovirus B19, why? This virus
is not just nore resistant than envel oped viruses, it is
resistant. It is a self-limting infection. Again, it is
a donation test. The concentration here can be up to 10
GEs per m or basically 14 logs. This one, if you don't
control it in the collection center, you are going to find
| ots of positives, even if you have a detuned test.

H gh prevalence in the literature and why do we
want to do it? WlIl, a lot of our product goes to
i mmunoconprom sed patients. It goes to pregnant wonen and
we thought that it was sonething that, since we had the
t echnol ogy, we needed to at |east investigate.

[Slide.]

On our initial analysis, we confirned, using a

sensitive test, the positive rate of 1 in 800 donations.
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But we noted that about 1 in 13,000 donations had a
concentration greater than 10. This is what we
concentrated on. If you are going to put it in the

| aboratory and you have 1 in 800 donations positive, you
m ght as well close the | ab.

We did a pilot study, approximtely 900, 000
donati ons where we found about 1 in 8,000 donations
positive. And then we did a secondary eval uation of it
with about a little over 2 mllion sanples, again about 1
in 8 000. This is a high esti mte because we do not
confirmat the positive level. |If a positive is positive,
we destroy the unit. W don't get the unit in to confirm
the positive.

So if you have contam nation that occurred at the
center, and you will see it, we still count it as a
positive. So this is a high estimation.

[ Slide.]

Qur test systemis, again, the sane. However,
here you can see that our detection linmit is 4.4 times 10°
International Units. W basically had the sane goal.
However, we started before the FDA gave us their guidance
and our target was 10°, which we think they shoul d adopt.

[Slide.]

We have tested 6 million donations. Again, be

careful at the collection. Very high concentrations. This
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is a high estimate of your positive frequency but, at the
same tinme, if you are going to test the unit, you are going
to lose a unit because it can't go in the manufacturing.

So why test the unit, fromour point of view

[ Slide.]

What is the effect of this, the effect of both
HAV and B19? Does it do anything? Does it reduce the
viral | oad of the plasnma pool, prior to going to
manufacturing? This is simlar to the slide we showed
before. Again, you have the theoretical |oad and then you
have the | oad remaining after you introduce the PCR test.

The benefit on screening is a little over 4 |ogs
for HAV and 7 logs for B19. That is a pretty good
reduction. So you are renoving every positive. B19
renoves over 9 logs of virus going into a production pool.
For HAV, it renoves 5 | ogs.

[ Slide.]

For those of you in the back, this is green and
red. To the left of the line here is, as you look at it,
pl asma that we evaluated on B19 in a retrospective manner.
These are the fractionation pools that had no prescreening
for B19. This line, the horizontal line, is 10° GEs per ni
for the fractionation pool.

The green here is this first 115 fractionation

pool s that we made from prescreened plasma. All of them
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are below 10°. Four of them are above 10°. Two of these,
believe are 2 times 10%. Every time you start sonething,
everything gets screwed up

[Slide.]

Anot her way of looking at this. The red is the
initial study, not prescreened. 20 percent were positive.
| think it was 5 out of the 30 or 6 out of the 30. The
green was the 115 where we had 4 out of 115 pools. Since
t hen, we have 130 pool s beyond that where we have had
everything less than 10*. But that's okay. You guys can go
to 10°.

[Slide.]

Just because we put that in there. What does
that mean? It may not nmean anything. So what we did was
we | ooked at eleven Iots of our of our products,
antithronbin-3, frompretested plasnma and conpared that to
twelve lots fromno testing of B19, what happens in a
product. So you can see here that, when we didn't do any
prescreening for B19 in the product, you have anywhere from
200 to 300 GtEs per mM of B19 material, nucleic acid that
you can detect.

However, if you conbine the prescreening with, at
| east in our conpany is it a validated renoval of 10.4 | ogs
of B19, and you then | ook at the product, this test was run

on a sensitive test that detected 33 GEs per m was the
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l[imt of detection. It was |less than that for every one of
the | ots.

[Slide.]

So, to sumarize, for HAV, we find titers up to
10" with a normal ALT. Every positive unit at that |evel
can renove 10 | ogs of HAV from manufacturing. W have
supported our goals, or we have found information that said
we set the right goals anyway, to reduce the virus | oad and
[imt that |oad to a defined maxi num

[ Slide.]

For B19, now you are |ooking at a m ni num of 10-
| og renoval because you are only finding sanples that are
positive with a concentration of greater than 10’. So you
can go up to 10**. W have shown the effect on the
fractionation pools and actually it converts into sonething
that you can look at on a product. Again, we have limted
the virus I oad and we have reduced the |oad going in the
fractionation.

[Slide.]

| would Iike to thank sone people in Marburg, our
research facility, and you for listening. And, for those
of you that came back, thank you for com ng back.

DR. YU  Thank you, Dr. Watson. Short comments

and questions?
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DR LI: M question is for both HAV and B19, how
many viral particles do you have to get infused before you
devel op synptons, clinical synptons, that is?

DR WATSON: | will leave that to the clinica
peopl e. Maybe soneone in the audi ence? Wat is the
i nfectious dose for HAV and B19?

DR. YU Let me just answer. | don't think
anybody knows, in a certain sense. However, based on the
1999, this is the Vitex experience, for SD-treated, pooled
plasma, they found if you have the 10* genone equi val ent per
m, and this is a 200-m dose, they found those infused
| ower than the 10% genone equival ent per m no transnission.
Those who received high-titer ones, which is around 10’
genone equivalents per m, that it transmtted into
reci pients. They have the B19 transm ssion.

DR MMVs: Larry Mms from GenProbe. Do you
test for anti HAV and antiparvo titer and what was the
effect on the titer of your product after renpval of these
hi gh virem cs?

DR. WATSON: Wbul d you repeat your question,
pl ease?

DR. M MVs: Do you test your product for anti HAV
and antiparvo titer and, if so, what is the effect of

removal of these high virem cs on those titers?
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DR. WATSON: W do not normally test them This
is the first tinme we have ever tested any product and it
was strictly to see what happened at the end after we
removed B19.

DR. YU Very good question. Thank you.

We really do have to nove on. Qur next speaker
is Dr. Richard Smith from NG .

NG

DR SM TH  Cood afternoon

[Slide.]

Today, | amgoing to briefly sumarize Nd's
experience to date in screening for both parvo and
hepatitis A virus in U S source plasma. | amgoing to
present the conbined data for all the clients that we are
screening for and you will hear later from sone of these
broken out for the individual clients.

| will describe the algorithns being used to
identify the positive units and how they differ slightly
fromthe algorithnms used for HBV, HCV and HV. | wll also
tal k about the sensitivity of our assays and how often we
are detecting both HAV and parvo.

[Slide.]

Screening for both viruses is being perforned
usi ng the sanme three-di nensional matrices described earlier

by Dr. Conrad that are tested for HBV, HCV and HI V.
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However, as | mentioned, a few nodifications for these in-
process tests have been incorporat ed.

[Slide.]

The resolution algorithminvolves testing naster
pool s representing up to 512 individual donations. |If they
are negative, all sanples are rel eased as not-inplicated.

If the master pools are positive, the 24 primary pools are
tested to determ ne which are the inplicated individual
sanmpl es.

In the case of parvo, both the naster pools and
the primary pools are diluted before testing in order to
reduce the sensitivity of the assay and avoi d detection of
the low-titer sanples that Chuck Watson just descri bed.

| mpl i cat ed sanpl es have then been tested
individually or many of the manufacturers have now deci ded
to stop testing after primary pool testing and sinply
discard all the inplicated units w thout any confirmatory
testing.

[Slide.]

There are advantages to this nethod. The obvious
advantage to discard the inplicated units w thout further
testing is that fewer NAT tests are required. Wile a few
nmore units mght be discarded than absolutely necessary, in

nost cases, the cost of testing those units is nore than
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the value of the plasma, itself, so it nmakes sense to
ci rcumvent the testing.

The primary concern with this approach is the
inability to allow for--to know for certain that all the
positive pools are truly accounted for. Cccasionally, a
lowtiter positive can require additional testing to
resol ve.

For parvo, this really isn't a problem however,
since all high-titer sanples should be inplicated by all
three primary pools and di scarded. W know that the | ow
titer sanples mght go detected already. That is the
pur pose of diluting the pools for the initial screening.

For hepatitis A, however, this approach is
soneti nes being applied because the test is being
consi dered an in-process test, but no such tolerance for
| ow anpbunts of virus has been recomended or justified that
| am aware of, yet.

[Slide.]

This slide just shows the raw Southern Bl ot data
froman NG U traQual assay. Wthout going into too much
detail about the process, | just want to make the point
that assay sensitivity can be controlled both by the anount
of starting material from which the nucleic acids are
extracted and by the total nunber of anplification

reacti ons performed.
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Here we have two nenbranes, one on the left and
one on the right, each showing the results of duplicate
sets of 30 reactions. For exanple, we have, in position
21, you can see position 21 in four separate cases. The
results of those would be conbined in order to come up with
a consolidated result. Any one reaction being positive
woul d cause the assay to be reported as positive.

So duplicate reactions are therefore perforned
when nore sensitivity is required.

[ Slide.]

In the case of parvo, we don't need the increased
sensitivity. That is why we actually dilute the sanples to
decrease the sensitivity. W use one reaction per priner
set. There are two priner sets that we use for the parvo
assay. The 95 percent detection cutoff of this assay is
approxi mtely 23 copies per nml and we further desensitize
that assay, as | nmentioned, by diluting the master pools.

Each fractionator determnes for itself what
sensitivity they want to achieve the goal of |ess than 10
copies per m in the manufacturing pool. Those with very
| arge starting pools have typically asked us to dilute the
master pools 1 to 1000 which, in effect, dilutes the
i ndi vi dual sanple 1 to 500, 000.

Those who have relatively snmall manufacturing

pool s have us dilute the master pool only 1 to 50 for an
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overal |l dilution of about 1 to 25,000. That includes the
dilution factor of 512 sanples in the master pool and you
get 95 percent cutoffs of about 12 mllion in the first
case and 600,000 in the second case.

[ Slide.]

| am not going to present a | ot of data about
parvo because | know there are a couple of other
presentations where there will be nore nunbers. To date,
the mpjority of sanples we have screened in nmaster pools,
the master pools have been diluted 1 to 1000. W have
screened about 5 mllion sanples so far and found 730
mast er pool s positive.

I n nost cases, only one sanple is inplicated but
there are nmatrices that contain nore than one high-titer
parvo-positive.

[Slide.]

The rate of positive naster pools has ranged from
about 1in 9to 1in 13, and that correlates with the
dilution factor that is used for the master pools.

[ Slide.]

For HAV, the assay we are using to screen is
al nost identical to our recently approved HCV assay. W
extract from1l m. W performfour anplification
reactions. The 95 percent detection cutoff was determn ned

using material from NIBSC to be about 3.9 genone
M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E.
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



at

equi val ents per m which translates to about 2000 copies
per m in the individual sanple.

[Slide.]

We have tested al nost 5,000 pools of 512
representing alnost 2.5 nmillion donations so far for HAV
and identified eleven positive donations to date. To this
point, all matrices have been resolved to the individual
sanple including the confirmatory tests. The overall rate,
so far, is one positive per 225,000 donations. Those
el even positive donations cane fromonly six donors.

So, inthe majority of cases, we have detected
nore than one HAV-positive donation per donor.

[Slide.]

This slide shows the titers of viral |oads of
ei ght of the positive donations representing four of the
six donors. We found that they ranged from2.2 mllion
copies per m all the way down to 650 copies per m. Ten
of the eleven titers are well above the 95 percent
detection cutoff which would still be significant in smal
manuf acturing pools but one was close to our nean detection
point. That is down near the 50 percent line. That |ine
represents the nmean detection cutoff.

Each donor is represented by a different col or
and synbol. You can see that donor ranped up to about

420, 000 copies per m seven days after making this
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donation. The other donors, with nultiple positives, are
represented by the green squares, the blue circles.

None of the positive donations were separated by
nore than seven days fromthe earliest HAV-positive
detected. However, no donor follow up was carried out
ei t her.

[ Slide.]

| will just |leave with a couple of questions.
First, is the HAV a reportable infection? | know that
earlier we heard that it was not. However, this question
keeps com ng up and | keep hearing it from people. It
appears that sonme states nay have regul ati ons about whet her
or not you really need to report this to the local health
agencies and, if you report it to the local health
agencies, do you need to report it to the donor. W are
still waiting for definitive answers on that question.

Second, shoul d | ook- backs or | ook-forwards be
performed? Qur one 650 copy per ml donation would suggest
that yes, we should perform | ook-backs but studies stil
need to be perfornmed to determ ne what |length of tinme the
| ook- backs shoul d cover.

Finally, what sensitivity should be required?
There is still no recommendation on that. W can increase
or decrease the sensitivity of the assay by changing the

i nput volunme and the nunber of reactions. W have just
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pi cked the sensitivity that we get wwth the assay we use as
performed for HCV.

So those are questions for people out here. | am
going to end by asking you questions instead of waiting for
questions from you.

That's it

DR. YU Those are nice questions. Thank you,

Dr. Smth. So we are open for short questions and
coment s.

DR. KAPLAN: What is the intended use of the
assay? |Is it donor screening or an in-process test?

DR SMTH. It is an in-process test as we are
currently using it. There is no donor notification.
However, that is all up to the fractionators who woul d
performthe test as they will request us.

DR. KAPLAN. But you are going to do it on rea
time, aren't you?

DR SMTH On what?

DR. KAPLAN: On real time. You are going to test
sanpl es as they cone i nmedi atel y?

DR SMTH Yes. W are testing for the plasma--
this is all for U S. source plasm, renenber, so they have
time to discard those units once they are found positive.

DR. BIANCO Celso Bianco, ABC. | ama little

bit concerned about the ideas of |ook-back. You are going
M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



at

to test these units nonths after they are collected. The
infection is gone many nonths after that. There is nothing
el se they can do. Notification to state health
departnents; they want to be notified i medi ately because- -

DR. YU Please keep the questions short.

DR. SMTH. | agree. | knowthere is a |lot of
controversy about notification. | think that you could
still perform]| ook-backs w thout donor notification just to

find those units that mght have low titers. As far as
notifying the local health agencies, that would be nore of
a way of themtracking what is going on with HAV rather

t han sonmething to hel p the donor.

DR M M. How did you assign your concentration
val ues for HAV copies per m. D d you participate in the
VWHO study? Are you using their standard or do you have
your own standard?

DR SMTH.  Yes. Yes. And yes. W participated
in all the WHO studies. | think there were two rounds.

And we also are using their standard. W used the N BSC s
standard for the determ nation of the sensitivity and we
use their standard on every assay that we perform

DR. M MVB: \Wat conversion factor do you use
between International Units per nml and copies per mMm? |Is

t hat published?
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DR SMTH. Well, they don't have

nt er nati onal

Units. It is genone equivalents per Ml and we use 1 to 1

for that because we determ ned our sensitivity using their

standards. So we are tal king about genones.

to apples in this case.

It is apples

DR YU Thank you. There is no international

standard for HAV yet. One question. This is nmy persona

opi nion about this. | think if you have got a NAT-

positive, HAV-NAT-positive, you should ask the CDC whet her

it should be reported because sone states it

di sease, according to CDC, for HAW.

is a reported

DR. SMTH. That confuses ne about the earlier

present ati ons.

DR. YU No; that is another thing.

W won't

tal k about that. Thank you very much. For whole blood, it

is a separate issue altogether
Qur next presenter is Dr. Lorraine
Al pha Ther apeuti cs.
Al pha
DR. PEDDADA: Thank you.
[Slide.]
This afternoon, | am going to give

our parvovirus in-process Screening program

Peddada from

an update on

We | ust

started Decenber of 2000. W are sending our sanples to

Nati onal Genetics Institute, as R ch stated,
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U traQual assay on diluted sanples. Qur systemis designed
to capture units that have approxi mately 10’ copies per ni.

[Slide.]

The objectives of nmy study initially were to
optim ze our in-process screening protocol, to estimate the
viral load in the units that we capture, to determ ne the
serol ogi cal status of the donors in the captured units and
to determine the viral |load and anti body titer in our
manuf act uri ng pool s.

[ Slide.]

We are using the three-dinensional pooling schene
and the assay sensitivity as reported to ne when we started
t he program was 40 B19 DNA copies per nl.

[Slide.]

We perforned the screening in two phases. W
have been screening for about ten-and-a-half nonths. So,
inthe first phase, we started with a qualitative assay
usi ng 1000-fold diluted sanples. This will give us a
sensitivity of about 40,000 copies per m. Then the
overall sensitivity in the individual donation is about 20
mllion copies per m. Al positive master pools were
resol ved by screening the primary pools with a quantitative
assay and we had a set cutoff of approximately 1 times 10°
copi es per nl.
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So we screened the source plasma for about six
nmont hs using the phase-1 protocol and then we noved on to a
phase-2 system where we are screening the prinmary pools
frompositive masters with primary pools that are diluted
1000-fold and we are using a qualitative assay.

The overall sensitivity at the master-pool |evel
and the individual |evel remains the sane.

[Slide.]

So far, we have tested 3,504 pools.
Approxi mately 33 were positive on the first round. Then,
when we tried to resolve the pools, only 217 were confirnmed
positive; that neans, above our cutoff. W were able to
triangul ate and identify suspect positive units that we
di scar ded.

[ Slide.]

Looking at the same results on a unit basis, from
3,500 pools, that represents about 1.8 mllion units.
There were 217 high-titer positive master pools and, from
t hose master pools, we captured 471 high-titer units. This
represents a frequency of about 26 donations per 100, 000.
This is an el evated nunber because, in our resolution
algorithm we are identifying negative units and di scarding
negati ve units, negative neani ng bel ow our cutoff.

[Slide.]
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| | ooked at the seasonal variation in the nunber
of high-titer positives by nonth. This was beginning in
Decenber of 200 to October of this year. As you can see,
in the nonths of June and July, the nunber of positive
donations increased to about 85 per 100,000. This was very
difficult for us to deal wth.

[Slide.]

| | ooked at the serological status of 21 of our
high-titer donations. Here, | have listed the | og copies
per mM and the nunber of units that were represented. In
the first row, we have the antibody-negative donati ons.
They represented 71 percent of the high-titer donations.

So the titers range from 10® to 10%.

We had four donations that were reactive for |1gM
and negative for antiB19 1gG This represented 19 percent.
One donor was reactive for 1gG and one was reactive with
both 1gG and | gM

[Slide.]

Next, | | ooked at the viral |oad. Approxinmately,
let's say, 25 percent of the high-titer donations had
titers less than 10*. Mre than 30 percent had titers
greater than 10'°. The remaining titers just fall in
bet ween here.

[Slide.]
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Since we are just beginning our studies, right
now, we have to inprove our screening nethod. W plan to
do this by lowering the dilution of the master pools so
that we will capture master pools that have 10, 000 copies
per m as opposed to 40,000 copies per m. In this way, we
will be able to renove all donations with titers about 10°
DNA copies per m.

We need to assure the efficacy of our B19
screening nethod by determining the B19 titer in the
manuf acturing pools and we want to assure the safety of our
B19 screening nethod. | have said the wong thing. W
have to look at the B19 titer in the manufacturing pools
and nmake sure that it is |ess than 10* and we want to be
assured that our B19 antibody titer in our manufacturing
pools is equivalent to what it was before we initiated
hi gh-titer screening.

Thank you.

DR. YU  Thank you, Dr. Peddada. Any short
guestions and conments?

DR. KLEINVAN: Lorraine, | was a little confused
on one of those slides, right towards the end, when you
tal ked about the viral load of the units and you had quite
a few that had | ess than 10%. How coul d you detect those if

the assay systemwas sensitive only down to 107?
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DR. PEDDADA: As | said, in our triangulation
system we triangulate and we identify positives and
negatives. W just take themall and we throw them out.
So sone of the units identified by triangulation are
negative, are low titer

DR. KLEI NVAN:  But shouldn't triangulation give
you one specific unit?

DR. PEDDADA: | hate to admt this but, in sone
cases, we have 35 positives per pool in the peak nonths of
June and July.

DR, KLEI NVAN: | see.

DR. PEDDADA: So if you have twel ve possible
triangul ati ons, you may only have four positives in that
pool. That is probably part of it.

DR, KLEI NVAN:  Thanks.

DR. LI: Does the viral load fluctuate for a
speci fic individual?

DR. PEDDADA: W are not studying individuals,
but we expect the virema to last only tw weeks.

DR LI: (comments off m ke)

DR. PEDDADA: Because we want that person when
t hey are produci ng anti body. Wat | was trying to show
with the antibody data was that the virem c donations are
anti body- negative. So we are throwing out the high titer.

We are not | osing antibody.
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DR. YU | am al nost sure subsequent presenters
will give you sone virema data. Dr. Zerlauth is going to
gi ve you sone.

Qur next present is Dr. Donald Baker from Baxter.

Baxt er

DR. BAKER: To forestall any questions, | am not
going to give you any virem a data

[Slide.]

At the beginning, | would like to return to a
gquestion that Chuck raised which was basically why do this.
To put it in perspective, with our current generation of
products, and | am speaking with respect to all of Baxter
products which they have manufactured in the |ast six
years, the products manufactured from plasma whi ch was
unscreened for HV or B19, in ny experience, | have seen no
HAV transm ssions over a whol e range of products and
potentially two B19 transm ssions which could be reasonably
related to the plasna derivatives.

Unfortunately, with B19, there is a high
community-acquired infection rate so it is difficult. |
t hi nk we have maybe got one case in which is it pretty
clear there was a transmission. So this is a very | ow
| evel problem

In both of those situations in which there was

reasonabl e evidence for possible B19 transm ssion, there
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was no long-termclinical effect. So this is a problem
which is in a very different category than sonme of the
others that we have dealt with with plasma derivatives.

[Slide.]

Again, in this case, | amnot going to go into
the details of the assays. Qur pool testing is done by NG
and it is at a 1-in-1000 diluation of the master pool. CQur
production pool testing is done at our |abs, at our Baxter
| abs, in Vienna with the intention of keeping the master
production pool s bel ow 10* genonme equival ents per ni.

Consi dering that we had two different |abs doing
t he donor screening and the parvovirus screening, | was
amazed that, for parvovirus, where we were shooting for the
10%, that they were actually replicatable and there has not
been a di sagreenent.

[Slide.]

Again, the data flow, obviously in these
situations, since we are not going back to the donors, is
much sinpler and it has obvi ous advantages in
manuf act uri ng. [ Slide.]

Wth respect to parvovirus, over the period
February 2000 when we began through June 2001, we have
tested a little over 2 mllion donations with 319 donati ons
positive.

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E

Washi ngton, D.C. 20003- 2802
(202) 546- 6666



at

| think the pool testing was wong. | think that
is ny error. That should be 234 pools were positive with a
pl asma | oss, as you can see, of about 0.015 percent. W
have not experienced, as of yet, the problens with seasona
variation. This was sonething that we antici pated was
going to be a problembut, so far, again, touch wood, that
has not been a problemin our |aboratories.

[Slide.]

HAV, again in contradistinction to Chuck's
experi ence, we have had far fewer positives. That is
sonet hing that we want to talk with himabout, why the
di fference bet ween us. W have only found four donations
positive and that represented four donors.

[Slide.]

So, in summary, the systemworks. It is
reproduci ble. W have had no positive manufacturing pools,
whi ch has been a good thing. And we have had m ni nal
pl asma | oss.

Thank you.

DR. YU  Thank you, Dr. Baker.

Any questions and comments for Dr. Baker? Do you
nmoni tor anti body, |ike what Dr. M nms asked a whil e ago?
Do you actually neasure anti-B19 levels in the product to

make sure that--
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DR. BAKER: No; we have no specification for B19.
We don't nonitor it.

DR YU Just to nmake sure the screening does not
decrease the dose-neutralizing anti body, the anti hepatitis
A or anti B19.

Qur next presenter is Dr. Gerold Zerlauth from
Baxt er Hyl andl mmuno. He has sone virem c--you have the data
for it.

DR ZERLAUTH. Hopefully.

Baxt er Hyl andl muno

DR. ZERLAUTH. Thank you very nmnuch

[ Slide.]

| think nost of you are famliar with the type of
screeni ng assay that we have introduced sone years ago for
screening parvo B19 and, nore recently, for HAV. The
system characteristics are that we are using a 5-prine
nucl ease assay, a TagMan assay system W have devel oped
an internal quality marker simlar to all our other tests
which is added at the beginning and it is a real global
mar ker .

One of these tests is laid out as a quantitative
test when we discrimnate the viral |oad of a m nipool and
a simlar test has been nmade in a qualitative fashion which

is what we call the Parvo Resolution PCR. This is fully
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automated. We don't touch these sanples anynore, which
gives us a lot of capacity.

The 95 percent cutoff value is 35 U per m and
t he assay, such as all the others that we are using, is
val i dated according to the guidelines already nmentioned and
foll owm ng exactly the sanme procedures.

[ Slide.]

Looki ng at data that we have conpiled from March
'99 to February, 2001, in mnipools, you can see that--we
can see a lot of different things. One is that m nipools
can be fairly highly |oaded, 10° 11U per ml you can find in
some m ni pool s.

Interestingly, if you | ook at these bands here,
you can see that either you have a lowlevel |load in the
m nipools or a fairly high level which is usually caused by
one highly virem c donation which causes so nmuch noise. W
al so do see sone clustering of virem c periods which, of
course, is alittle bit blurred by the fact that we have
not matched all the bleed dates to the test date.

Due to logistic activities, we do not, of course,
test the donor a couple days after bleeding, obviously. So
it cannot be really seen as a 1-to-1 translation. But,
overall, we do see periods where we have a | ot of higher
m ni pool s as conpared to other periods where the nunber of

| ow | evel mnipools is nuch higher.
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[Slide.]

What does this nean when we use such m nipool s
W t hout screening or when we use such m nipools w thout B19
screeni ng, we experienced production pools that had up to
10" 1U per m. Upon introduction of this screening system
we could nicely reduce this nunber to about 100 |IU per ni
on average. In this year, we had none exceedi ng 1000 which
gave an average nunber nicely below 100 U per m.

So this is a fairly effective systemwhich all ows
us to reduce the intake of parvovirus by about five lots
prior to production.

What | wanted to show you is sinply that we have
tested approximately 2,500 pools per year in the years 1999
and 2000 and 3,900 pools in this year which conprises about
S mllion, a bit nore than 5 mllion, donations over all.
In the year 2000, | have just taken this year as an
exanple--in the year 2000, we tested approximtely 1.5
mllion donations and we had to discard 300 of them based
on a cutoff of 6.5 times 10* U per m which is the current
cutoff. The rate to discard is 1 in 5,000 donati ons.

[Slide.]

So much for parvo--oh, no; sorry. You asked ne
about the antibody situation. W have assessed the
anti body | evel in production pools prior to B19 screening.

This is the distribution of U per m of antiparvo B19
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antibody. So this is what we found. The percentage of
pool s having 5 to 10 and so on and so forth.

Upon introduction of this parvo B19 screening
that I have shown to you, we have tested an additional 450
pools. As you can easily estimate, this situation, or this
activity, did not change at all the antiparvo B19 anti body
| evel .

So this procedure does not selectively renove
anti bodi es which, of course, are highly wel cone.

[ Slide.]

What is also interesting is that we have found
donors, and this is an exanple, which show high viremc
| evel of virus as expected. This person had up to 10%3
parvo B19. This is an older slide. It is still in Baxter
Units but it is nore or less equal to International Units.
We followed 1 gMand also 1gG here.

But what is interesting, in nmy opinion, is that
the viral load in this donor did not decrease as fast as
one woul d expect. Also the virem c phase was like in the
pi cture book. But then this donor remained for a prol onged
period of time at the level of 10,000 per mlliliter which,
of course, contributes for quite sonme tine a | ot of virus.
However, as you can see, there is, at |least for sonme period
of time, a lot of antibody which makes this donation a

val uabl e contribution in antibody.
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But it is just interesting that not all donors go
back to zero. Qite a few donors may renmain at an el evat ed
| evel over a prolonged period of tine.

[Slide.]

Wth respect to HAV, which we have introduced
about a year ago, we al so use a TagMan-based system
Again, we use internal quality markers. This assay is
validated as a qualitative assay in the absence of any
international standard. As of yet, we have titrated that
to 150 Baxter Units according to the now nmany-tines cited
val i dati on gui delines.

We al so have nade a conparison to the N BSC
97/ 540 or the follow ng one, 99/733. And we detect the 1-
to-10 dilution every time and the 1-to-100 diluation of
these preparations in 93 percent of cases. So this is so
much to the sensitivity. W wll, of course, calibrate it
the m nute John is going to publish the data on this assay-
-oh, sorry; a standard.

[Slide.]

I nterestingly enough, we cannot corroborate
Jack's findings. W have tested 2.5 mllion donations so
far and we had two positive donations which were derived
fromone single donor. So that is the current status wth
respect to B19 and HAV screening within Baxter in Europe.

Thank you for your attention.
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DR. YU  Thank you, Dr. Zerl auth.

Any comments, questions?

DR GALLARDA: Gerold, your internal quality
marker; is that a full process control?

DR ZERLAUTH. A full--

DR. GALLARDA: Your internal quality marker; is
that a virus-like full process control that controls for
| ysis through detection?

DR ZERLAUTH. Right. This is simlar to all the
ot her assays. It is added at the beginning and is taken
t hrough the whol e process.

DR. GALLARDA: It is a protected genone?

DR ZERLAUTH.  Yes.

DR. YU Any other questions?

Let's go to very |last speaker fromthe source-
pl asma i ndustry, Dr. Todd G erman from Bayer

Bayer

DR. G ERMAN:  Thank you. | appreciate the
opportunity to contribute to what | think is a topical and
i nformati ve program

[Slide.]

This you have already had a little previewto.

It is late. | think I can get through this quickly. This
isreally just toremnd ne to tell you where we started,

how did it begin. Basically, we initiated a program a
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couple of years ago to really do sonme | ow key surveys of
our sanple mnipools that were com ng through our high-

t hroughput testing facility. We basically collect these
as unlinked sanples and test them using an exi sting assay
that we were using for investigation in the laboratory. On
a nonthly basis, we do about 50.

So, basically, through the course of the year,
think what is nost relevant is we were able to ascertain
that we could expect a hit rate on the mnipool |evel of
about 9.2 percent. This was inportant for us to understand
in ternms of assessing how m ght the introduction of testing
i mpact our logistics in the high-throughput facility.

We al so predicted that, with the assay that we
were using to do the survey, that we woul d probably pick
up, through the course of a year, 1 in 1000 donati ons.

[Slide.]

Wth that in mnd, we--that was a little
intimdating, actually. W also had noticed sone seasonal
variation as well, so we felt there were sone things that
had to happen to our assay to nmake it appropriate for the
hi gh-t hroughput testing environnent.

Basically what we strove to do was to adapt an
exi sting assay to insure suitable and reliable performance
in a high-throughput environnent by reduci ng assay

sensitivity to strike a bal ance between the reduction of
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control to nonitor assay performance relative to individua
sanples. The original assay that we had had no internal
control and it has proved quite valuable to have that.

| mprove assay specificity to limt potential for
spurious results; we were using a targeting strategy from
the literature but had concerns about honol ogy between the
region of the B19 genone and sone human genoni c sequences.
We also realized it was inportant to integrate the assay
into the current operational work flow and docunentation
systens. So one of the main objectives was to use the
comon sanpl e-prep procedure for H'V and HCV that was
already in place. Also, we didn't develop this on the
research end but consulted in the process to develop a
donati on- managenent al gorithm for reactive donations.

[Slide.]

Just a quick overview of what our assay | ooks
like. As | said, we used an existing extraction nethod
whi ch was the Roche Multiplex Extraction which was in use
for HCV and HHV. W nodified priners froman existing
targeting strategy, as | said, to inprove--what we felt
woul d i nprove the specificity. W added internal control.

You can kind of see, if you are looking at this
on gel, the sizes. W target the NS I gene of the genone

and we utilized an existing mcrowell plate platformthat
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was in the marketplace that is manufactured by Di gene.

That utilizes a proprietary antibody that will capture the
DNA- RNA hybrid. An RNA probe is used for the detection to
i nsure specificity.

[ Slide.]

Basically, fromthe tinme that it was deci ded by
seni or managenent that this was an issue that we needed to
take care of, we were basically given six nonths to put
this in place fromwhere we stood with what we felt was a
very |low | evel stage of devel opnent. W agreed that we
could do that with the caveat that we went into this with
what we were calling a research-phase inplenentation

The way that we set this up was that this would
be i nplenented as part of the current operational testing
at the Raleigh test Iab. They would utilize sanple
recei pt, handling and pooling that was already in place,
and they would actually performthe test. They would
record results and keep records in the current system

What we deci ded we woul d do t hrough research
woul d we woul d provide oversight relative to the technica
performance of the assay and we wanted to nake inprovenents
to the process. So we have been heavily involved in
tracking and trending data. W are involved in
t roubl eshooting when it is needed, and it has been needed

on a few occasi ons.
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We do extensive anal ytical characterization of
reactive and nonreactive sanples that cone through the
facility. This is the way that we nonitor our progress to
see how we are doing. W are continuing the devel opnent of
the assay paraneters. W are hopefully wapping that up
here in the next nonth or so, and we intend to, then,
val idate this final configuration.

We al so inplenented what | woul d guess | woul d
characterize as a nodified process of change control. W
felt that, in order to have this structure work, we would
need a fairly high degree of flexibility. W would need to
be able to respond rapidly to any detrinental changes that
we may have introduced as part of the devel opnent process.
That really hasn't been the case to any great degree, but,
basically, we have two keyhol ders. Barbara Masecar is one
and | amthe other, and we consult heavily before making
any changes and docunent changes, of course.

[Slide.]

So, to get to the nunbers. Since July of 2000,
when we i npl enented, we basically have the nunbers through
Oct ober at this point, we have tested roughly 3.5 mllion
donations in a total of about 36,000 mnipools. W have
come up with a little over 1400 reactive donati ons.

These have been resolved from 980 reactive

m ni pools. This is kind of interesting because this gap
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has closed in the tine that we have been doing this. |
woul d attribute this in part to the change in the
collection systemthat we had in place. | think, as
Barbara nmentioned earlier, we were using an open-drip
systemand we went to a closed tube in Decenber. | think
that is when this gap really began to cl ose.

So we don't get as nuch carryover, or sanple-to-
sanple contamnation | think is what the case is. W have
got a hit rate of about 1 in 2400 donations, and that is
one for every 37 mnipools. Qur analytical sensitivity is
somewhere around 1000 International Units per m.

Just to provide you with a trend, in ternms of the
i ncidence during this period, we have seen sone seasona
fluctuations. W really had a spike in April. | think, as
Dr. Zerlauth nmentioned, this does not correlate with bl eed
date but test date. W could estimate for the nmgjority of
t hese sanples, they were bled two to four weeks before.

But it could be further out than that, even.

So, anyway, we had this spike in April and then
what has really been a decline, a slow, steady decline in
the incidence. This, what appears to be a spike here, is
probably nore due to accounting. During this period of
time, we did have sone difficulty with interference in our

sanples and a |lot of the testing was carried over from June
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into July. So this may be a bit of a snoother downward
trend in reality.

[Slide.]

Just to give you a breakdown of sone of the
anal ytical studies that we have done in terns of
guantitating viral loads in the individual sanples that
were found in the mnipools, our major concern is wth
units that have viral |oads greater than 10° copies per m.
We have not yet converted the quantitative assay over to
International Units.

But, basically, what we are seeing is 30 percent
of what we interdict falls in this range, 10° to 10*° copies
per m. If we break this down further on a | og basis,

13 percent fall between 10° and 10° copies per ni,

17 percent between 10* and 10° 12 percent between 10°® and
10%. This 28 percent represents very lowtiter units and
probably sone cross-contam nation

[Slide.]

So, in sunmmary, we have devel oped a PCR based
colornetric detection system for parvovirus B19 on an
existing mcroplate platform W have pursued a strategy
of differential screening to facilitate operation
feasiblity and maintained effective anti B19 anti body titers

in the products.

M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



at

We have established assay sensitivity to insure
conpliance with industry and regul atory standards for
pl asma manufacturing pools. During our research phase of
i npl enentation since July, 2000, we have tested nore than
3.4 million donations and interdicted greater than 1400
i ndi vi dual units.

[ Slide.]

Just to flash the acknow edgenents. This
basically indicates that we have put a trenendous effort
and resources into this project.

DR. YU Thank you, Dr. German. Do you nonitor
t he manufacturing pool ?

DR. G ERVAN: What we do currently--we will be
nmoni toring the manufacturing pool in conpliance with the
PPTA standards. Wat we do currently is, as | indicated,
we collect the negative mnipools and we construct what we
call nmock manufacturing pools fromthe negatives and we
noni tor that way. We found out we have been very
successful in reducing viral | oads.

DR. YU Thank you.

Any questions or coments? |If not, let's nove to
anot her set of presentations. Qur noderator is Dr. Gerardo
Kapl an.

Bl ood Bank Experience
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DR. KAPLAN: Thank you, Mei-ying. W have three
tal ks on the bl ood bank experience in NAT for HAV and parvo
B19. The first speaker is Leslie Stringfell ow from
GenPr obe.

GenPr obe

DR. STRI NGFELLOW Good afternoon. | would like
to thank the organizers for inviting ne to speak today.

[Slide.]

The GenProbe-Chiron product strategy for HAV and
parvo B19 has been to devel op i n-process TMA assays for
recovered detection of B19 and HAV and recovered pl asna.
The anal ytical sensitivity targets for both of these assays
are as follows: parvo, about 500 to 1000 copies per nl and
HAV about 100 copies per mM wth analytical specificity for
them at about 99 percent.

[Slide.]

These al so have an internal control for
monitoring inhibition and they will be the Procleix assay
formul ation |Iike you have heard from ot her GenProbe fol ks
today. W also use a sem automated system and the assays
are also conpatible with the automated platform W are
consi dering pool sizes of 16, 128 and 256 nmking this nore
conpl i cat ed

[Slide.]
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The assay protocol that we use is the sanme as you
have seen from ot her GenProbe people. This is just to
remnd you of that fact.

[Slide.]

| am going to speak nostly about parvo today. |
have one slide of data on HAV and will cone to that at the
end. We received several specinens fromour friends at
Chiron who qualify themfor us. The first set they
purchased from SeraCare. They are IgMpositive. Five out
of five of those were positive by TMA

Al so, another set identified by Chiron that were
| gM positive and al so PCR-positive by their nested PCR
assay. Al six of these were, again, positive by TMA
Most recently, we tested the WHO International Standard and
our 100 percent positivity rate is at about 500 IUs per m.
This is in an n of 30. This translates into 300 or 400
copies per m using the conversion factor that Dr. Sal danha
t al ked about this norning.

[Slide.]

We tested reproducibility on two days of the sane
operator of a sanple diluted to 1000 copi es per ni
originally quantified by NG and a nornmal negative. 50
replicates for both of these. You see on both days, the
1000 copies per m speci nen was 98 percent and the nornal

negati ve was negati ve both days.
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[Slide.]

We have al so tested anal ytical specificity.
These are normal negatives received fromthe Kansas City
Bl ood Bank. W had a total of 462 that we tested. You can
see that nost of them all but three, are bel ow our cutoff
of 1.0. W had three positives here.

[ Slide.]

For an initial reactive rate of 0.6 percent, we
retested these by TMA. They were positive again for a
repeat reactive rate of 0.6 percent. These were also
confirmed again by our friends at Chiron to be PCR-
positive. So this gives us an analytical specificity of
100 percent and, potentially, a preval ence of 0.6 percent,
admttedly on a snall popul ation.

[ Slide.]

How, for HAV, w thout a WHO standard, we have to
turn to sonething in-house and so what we have done for
nost of the time we have been working on HAV is to use the
transcript froma cloned target. That is what you see here
inthe first portion of the slide. This was quantified by
OD, two separate operators, three separate dilutions and
two separate spectraphotoneters.

You can see that we are pretty good at 50 copies
per m. \Wen we use the WHO wor ki ng standard, which Dr.

Sal danha has told us today is about 2,000 genone
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equi valents or copies per m. At a lto 10, we are about
70 percent positive. Less than that, we fall off quite
substantially. So if we take all of these together and
consider that the WHO i s probably a better neasure, we are
cl ose to maybe 200 copies per ml.

[Slide.]

So, in conclusion, or TMA assay systens seem
appropriate for in-process testing of recovered pl asna.

Qur analysis sensitivity and specificity goals for parvo
have been net. For HAV, we are probably w thin about two-
fold of the sensitivity goal. W haven't tested
specificity yet. And we are going to begin an in-house
research study using ARC specinens initially testing in
pool s of 16 and positives of these will be diluted eight-
fold equivalent to pools of 128.

That is all | have today. Thank you.

DR. KAPLAN. Any questions?

DR, ZERLAUTH: It is not a question about the
time, but will you have all these assays in one thing, in
one tube, in the long run?

DR. STRINGFELLOW | think that a lot of this has
to do with the regulatory strategy and what our custoners
want. Currently, we are in two separate assays.

DR. KAPLAN:  Your three positives in the 400-and-

sonet hi ng, were they anti body-positive, too?
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DR. STRI NGFELLOW These are nornal negatives and
we didn't have themtested for anti body.

DR. KAPLAN: So you don't know.

DR. STRI NGFELLOW We don't know.

DR. KAPLAN. | have a question. Wat is the
i ntended use of the test? Basically, will it be done in
real tinme?

DR. STRI NGFELLOW Again, this has to do wth our
custoners, but the intended use is an in-process test for
both of them

Thank you.

DR. KAPLAN:. Thank you.

The next speaker is Christoph M ewski from
Roche.

Roche

DR MAJEWSKI: Good afternoon.

[Slide.]

First of all, thanks a ot to the organizers for
gi ving us the opportunity to present our parvo and HAV
assay systemthat we have devel oped at Roche but al so
t hanks to the audi ence for those who actually stayed for
such a long while to listen to the second-to-1|ast
presentation of today.

You may ask, why is Roche devel opi ng an assay for

parvo and HAV gi ven the hot debate we have about the
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significance of these assays in the diagnostic area. The
very sinple reason is that |ast year, in sumer, we were
approached by nmanufacturers of the plasma industry in
Germany and all over Europe. They requested us to provide
them some help in establishing a suitable quality in-
process control for their bl ood products.

So, with this in mnd, we actually had started
testing by the end of that year, by the mddle of |ast
year, and by the mddle of this year, we already |aunched
the first product which is the parvo assay. Just a nonth
ago, we |aunched HAV as the second product in this role.

[ Slide.]

| am going to describe to you what this assay is
actually about. In contrast to the normal platformthat
you are used to from Roche Ml ecul ar Systens, we are using
here a platformfromthe Biochem cal G oup in Roche which,
on one side, is a sanple preparation systemcalled the
MagnaPur e.

[Slide.]

On the other side is basically the anplification
system the light-cycler system which is running the PCR
reaction and is providing honogeneous detection in the
reaction vessels. So this is real -tinme kinetic PCR and
the sanple prep actually is based on generic capture on

gl ass beads of any nucleic acid, so it could capture DNA
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and RNA. But the protocol that we have cone up with is
actually optimzed for parvo and HAV virus.

[Slide.]

So | amproviding you with a brief sunmary about
t he assays that we have so far, the kit concept and the
specifications of these assays, which are nostly valid for
both of these analytes. So both assays cone in a pack size
of three tines 16 results which is |larger than 48 reactions
considering the controls that you have to run.

The extraction protocol is optimzed for the
MagnaPure. However, it also works with other sanple
preparation procedures. | will at |east nmention sone data
t hat have been generated with the Nucl eoSens machi ne.

So the detection platform as | nentioned
already, is the light cycler and we are using not the
TagMan principle in this case. W are using sonething
which is called the hybridization probe. It is very
simlar to Tagvan. It just uses two probes | abeled with
fl uorophors that hybridize during the PCR reaction. And it
is actually a dual -color assay because we al so run an
internal control, a honol ogous coextractate with a target
nucl ei c-aci d standard.

Furthernore, you can actually choose. The
product cones with standards that we provi de already

prediluted. But you also can use, and Boston has actually
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calibrated the WHO standards. But you al so can use the WHO
standards by yourself if you prefer those, actually. W
are using an external target-specific curve which is

predi spensed and you will see how that | ooks in a second.

[ Slide.]

The data so far; the analytical sensitivity, this
is true for parvo. W have 58 International Units per mi
at 95 percent. If you are using 1 mlliliter of serum for
the sanple prep. And | should nention, the MagnaPure is a
very flexible platform It allows you actually to use as
little as 200 mcroliters for the preparation.

But, in this specific case, we have used 1
mlliliter and that is the sensitivity that you actually
can obtain using this amount of starting material. The
dynamc range is 10° copies so, reliably, you can actually
quantify in the area of 100 to 10°. The variance that we
observe is 2.3 percent on the threshold value at 10, 000
copies for HAV. O course, this is concentration-dependent
or virus-nunber dependent, the variance that you wl|
observe.

But it will actually go down as you can see here
on the exanple of the parvo virus to 0.67 percent intra-
assay the 100 copies and 0.54 percent at 10,000 copies. So
| should nention here, with regard to the sensitivity, we

have sim |l ar values established already for HAV. For HAV
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we actually have a decreased sensitivity due to the RT PCR
procedur e.

Just to give you an idea. So this would be
translating to ten copies of parvovirus in the reaction
vessel. The sensitivity for HAV is |ike 50 copies of HAV
virus genones in the reaction vessel.

So the whole time-to-result for the PCR and
detection process is just one hour. | nentioned already
the extraction volume is variable. |If you consider the
extraction procedure that we recomend, the overall assay
procedure tinme is two hours for the conpl ete assay.

[ Slide.]

So, basically, this is how the setup |ooks |iKke.
You can see here, this is the standard curve that we are
running. It is just six dilutions of your various
concentrations of parvo or HAV virus. Then you have pl aced
for 24 sanples. The green and red bar neans that you have
the target-specific signal as well as the internal control
in each of these reaction vessels and you detect them
simul taneously. O course, we are always running a
positive and negative control.

[ Slide.]

The results that you woul d be seeing are | ooking
like that. So the dotted lines are real sanples. Let ne

just check it briefly. Yes; the solid |ines are real
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medi um concentrated and a | ower concentrated. You see the
dotted lines are basically the DNA standards that are
comng with the assay.

You don't have to worry about the screen overal
because the machine or the software of this machine wll
actually provide you with a printout of the concentration
of the viruses. So this is nothing that you have to do
manual | y. But basically what you see here is the
fluorescence profile of a typical PCR reaction and it
provides quite a nice reality check.

In fact, if you |look here, like at Cycle 15
al ready you can nake a deci si on whet her one sanpl e, whet her
a high-titer sanple, would becone positive and Cycle 15
wi |l be sonething ten to fifteen mnutes, if at all. So,
al ready, after ten to fifteen mnutes, you have quite a
ni ce i npressi on whet her your sanple is a high-titer or a
lowtiter one.

[Slide.]

This is actually providing and verifying the
sensitivity data. Again, as you see here, the curve. W
have a 95 percent detection limt for 58 International
Units per m. | should nention that wth the Nucl eoSens
procedure in the Netherlands the CBL has generated a

slightly |l ower detection |level of sonething Iie 50
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International Units per mM which is not too different,
t hough.

[Slide.]

This is the way we actually have checked the
reproducibility for the overall procedure, just to give you
an inpression. So, basically, we have set up 30 different
sanples. Half of the sanples have been pool ed and have
under gone sanpl e preparation with the MagnaPure and then
have been run in separate PCR reactions. Half of the
reacti ons have been purified directly and they have al so
been anal yzed.

As you can see, the CV between direct PCR from
the sanples, individually purified sanples or pooled
sanples purified, is not differing by a | arge anount. The
cycle threshold value that you are obtaining fromthese
di fferent procedures actually is in quite good agreenent
overal | .

So this is an overall description of the CV of
the assay system This provides an overview of the cross-
contam nation check that we have done on the system so far.
| don't know whether you can actually read that, but we
actually | ooked at very high-titer power sanples going up
to 6 times 10* equival ents and you can see quite nicely
that there is alnbst no cross-contam nation with the

exception of one sanple down here.
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We actually | ooked at quite a substantial sanple
nunber of 1,000 overall. The cross-contam nation that we
observed here is with the highest titer sanple and we
really don't know whether this did not happen before sanple
preparation due to contam nation of the sanple, itself.

So, overall, we now have | ooked at something |ike
25,000 sanples. W have | ooked at pools of 48 and 480. So
25,000 sanples neans it is still less than the 100, 000 t hat
M's. Yu recommended. But we have a | ot of collaborations
ongoi ng and several nunbers of |abs are already testing
t hese assays in Europe and will provide us with sone
results in the near future.

So, as | said before, these assays are avail able
in Europe already and will be ready to go also at the
begi nni ng of next year here in the U S

So thanks for your attention and |I am open to
guesti ons.

DR KAPLAN. Any questions?

DR. CHUDY: M chael Chudy fromthe Paul Erlich
Institute in Germany. Have you an explanation why, in
high-titer sanmples with this increasing cycle nunber, the
signal will decrease?

DR MAJEWSKI: We call that the | ate-dose effect.
You are referring to the plateau, the signal?

DR. CHUDY: Yes.
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DR. MAJEWSKI: So this is reannealing of the
product that you are observing there. Because you are
comng up with product quite rapidly and then what happens
then is that you call it futile PCR basically, so you have
a conpetition between priners annealing to your product and
t he product reannealing, basically. It is a very conmon
ef fect observed in real-tine instrunents.

DR. KAPLAN: | have a question. This system
seens to be self-contained. Your anbition is that this
wll be sitting in blood banks and be able to do on-line
testing?

DR, MAJEWBKI:  Yes.

DR. KAPLAN. Is Roche planning to apply for a
contained kit for the processing and testing?

DR. MAJEWSKI: Since this is nmeant as an in-
process control assay, we are not--will actually go through
any di agnostic approval procedures with this assay as it is
here. Just the purpose of this is different. W just |ook
at pooled sanples. W are not interested, really, in
tracing it down to the single-donor |evel right now.

DR. KAPLAN: Thank you very nuch.

The | ast speaker is Sue Stramer from ARC

ARC
DR. STRAMER: As usual, | would like to thank ny

col | abor at ors.
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[Slide.]

This was presented at AABB so, for those of you
who have heard the session with the exception of the two
slides, you can go back to sl eep.

[Slide.]

As far as background, manufacturers of plasnma
derivatives are inplenenting NAT for non-envel oped viruses
and such testing will likely be inplenented for recovered
pl asma. Most parvovirus B19 NAT prograns target the
elimnation of units greater than 1 mllion copies per n.
Studi es of hepatitis A virus and parvo B19 frequencies in
recovered plasma are |imted.

One such study by Dodd and coworkers reported at
the AABB in 1997 reported zero positives in 20,000 screened
in pools of 512 for hepatitis A, RNA and seven in 10, 000
for B19 DNA.

[Slide.]

Al so, the three-year experience at Vitex for NAT
screening final product that is 2,500 donations which is
done at NG for HAV or mnipools of 100 for B19, this is
for SC plasma which is pools of 2,500 donations, they
report frequencies of one in 4,776 for hepatitis A and
approxi mately one in 800 for B19.

We have obtained units from sone of the positive

subpools; that is, if a pool of 100 is positive at N, it
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is resolved into five pools of 20 and no further resolution
is performed because there are no sanples available. So we
have obtai ned the subpools of 20 fromthe positive

m ni pools of 100 for identification and characterization of
B19- positive units.

O 500 units tested from 32 positive subpool s,
only eight have tested B19-positive at NG and the eight
cane fromsix pools. So, actually, 81 percent, 26 of 32,
were fal se-positive m nipool results.

[Slide.]

If we ook at the positive results fromthe eight
parvovirus units that | just mentioned, and you | ook at
themin order of decreasing viral load, this is the high-
titer unit that you would expect. Looking at the anti body
results, IgMand IgG as fromthe BioTrend kit, the high-
titer unit, as one woul d expect, does not contain |IgM or
lgG  Then, as titers drop, virus is cleared by the
production of antibody, first IgMfollowed by IgG

So the lowtiter sanples here would be | gM
negative and I gGreactive.

[Slide.]

Therefore, we know, fromall the background
studies | have shown you, that HAV is infrequent. B19 NAT

fal se positivity may be common. Low | evel DNA from B19-
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positive |1 gG positive sanples does occur and individuals
with early acute B19 infection have high viral titers.

[Slide.]

So what we did was a foll ow-up study. W took

unlinked sanples to determ ne the HAV and B19 frequenci es
in recovered plasma. W took our NAT-negative H V/ HCV
sanpl es contained in PPTs and send themto NG where NG
did their UtraQual test. The NG U traQual test, as
descri bed, uses two priners for HAV and B19 each tested in
duplicate at NG . The al gorithmwe foll owed for
our pilot study was we sent blinded 512,000 donati ons.
They were pool ed by the Tecan into 100 pools of 512. They
were tested undilute for HAV. |[If there was an HAV-positive
pool of 512, they were resolved to individual donation and
quanti fi ed.

We tested according to the 1-to-1000 dilution you
have heard about for B19. |If they were positive, we
resol ve individual donor, quantified and did anti body
testing for 1gG and 1gM However, if they were negative at
a 1-to-1000 dilution, we wanted to see what the frequency
was if we used a nore sensitive Bl19 assay.

So we also tested undilute. The sanme thing if
they were positive. W resolved, quantified and did
anti body testing.

[Slide.]
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The results for HAV were zero of 100 pools were
positive for hepatitis A So our frequency was |ess than
one per 51,200 donations. For parvovirus, we had three of
100 pool s reactive at the 1-to-1000 dilution but four
donations were positive in those three pools. So our
frequency was one in 12, 800.

| f you |l ook at the four positives here, again, we
had two high-titer sanples, both negative for 1gG but one
of themwas positive for IgM W had two lower-titer
sanpl es that actually should have been a surprise to be
reactive. They were both in the sane pool because they
were below the | evel of detection of NG's test at 1.2
times 10°. One of themdid contained | gM

[Slide.]

Continuing to ook at the results for the
remai ni ng 97 pools that were NAT-positive at a 1-to-1000
dilution, 34 were positive if we tested them wi t hout
dilution. Wthout dilution, these contained--actually,
this should be 95 positive donations. That is a frequency
of one in 528 so, clearly, an unacceptable frequency.

If you look at the titers here, we did have sone
noderate titer sanples that contained IgM Two out of
three contained 1gG but the 1gG concentrations certainly
were | ower than strong positive sanples. The |lower-titer

sanpl es, which were, undoubtedly, the result of
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contam nation or |ow-|level positives had various vari able
concentrations of 1gM and hi gher frequencies of 1gG

[Slide.]

In addition, what we are doi ng before we
i npl enent any type of screening programis ninipool testing
for HAV or B19 is we have inpl enented now -on our
manuf acturing pools of 3,250 liters, we have started HAV
testing. Because of the infrequency of positives occurring
in HAV, we have noved forward with doi ng manufacturing pool
screening. So | wanted to report to you the results of
t hat testing.

So, again, our manufacturing pools contain 11,500
donations or 3,250 liters. The tinme period | amreporting
is fromMy of this year through October with results of
157 pools. W did get one positive pool and, actually,
that is the pool that Rich Smth of NG showed that | wll
show agai n.

The frequency, then, of this one positive in the
157 manufacturing pools, if you calculate it out for the
volunes | told you, is a frequency of one positive sanple
in 1.8 mllion donations. |If you calculate what the titer
woul d be in the positive unit, it would be greater than or
equal to 1 times 10° copies per m to be detected in this
system

[Slide.]
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This is the autoradi ogramthat R ch showed
earlier with the two priner pairs each run in duplicate.
Here are positive controls. This Well 1 also contains
positive controls. Negatives are on the end of the first
rowin all systens and you can see that they are al
negative. The positives, with, | think, the exception of
this one, were all positive and the test sanple, run in
quadruplicate--here is one positive result, a second weaker
positive result, a negative result and, certainly, a very
strong positive result. So this manufacturing pool was
destroyed.

[ Slide.]

In conclusion, or in sunmary, blood collectors
considering inplenentation of B19 screening will have to
eval uate NAT nethods that are relatively insensitive to
prevent issues from contam nation and detection of | ow
| evel NAT positives. So what we reported was a frequency
of greater than 1 in 10,000 using the insensitive nethod
with 1 in 25,600 being high titer acute viremc 1gG
negati ve donati ons.

If we tested by the sensitive nethod, we had an
unaccept abl e frequency of 1 in 528 with various
concentrations of 1gG and | gMpositive sanples.

[Slide.]
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H gh-titer screening nethods may not capture al
i nfectious B19-positive units. However, infectivity of
anti body-reactive lowtiter positives is unknown. This
study defines expected yields of parvovirus B19 if
sensitive and insensitive NAT nethods are used. This study
al so denonstrates the infrequent occurrence of HAV in
recovered plasma ranging fromone in 476,000 to one in 1.8
mllion donations.

[Slide.]

| want to also discuss with you what we are
pl anning to do or what we are having di scussions within Red
Cross for how we will continue. Since we are doing HAV
currently in manufacturing pools, it only nmakes sense,
especially we had one positive manufacturing pool, to do
prescreeni ng before we do that.

So, what we will do is we will send sanpl es--that
is, pools--of 16 after the conpletion of testing for HV
and HCV to NG. NG wll pool to pools of 128, do testing

using an UtraQual 2 m RT PCR test that we have qualified

for this purpose. |If they are negative, plasma will go for
further manufacturing. |If they are positive, we wll
resolve to pools of 16 and discard all in-date frozen

products consistent with an in-process manufacturing nodel.
The qualified sensitivity of this nethod is

32 copies per m per donation at 95 percent confidence. So
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we plan on inplenmenting this sonetime next year, probably
in June.

[Slide.]

But long term our goals would be to bring a test
i n-house under our control that we would be able to do
real -tinme testing on in which a pool size would be
determ ned. Reactives would be resolved to the individual
donation. No product would be rel eased unl ess HAV and B19
tests NAT-negati ve.

B19 sensitivity, we would set initially a
sensitivity level per donation at about greater than or
equal to 10° copies per mM and it would be for plasma only;
that is, we would make no clains for |abile products.
However, | abile products would never be distributed because
we woul dn't release any products until we had NAT-negative
results.

Over time, we need to determ ne the needs for
recipients of labile products. This was one of the
conclusions fromthe NIH workshop that was held on
parvovirus so that work still needs to be done. 1In a
program such as this, donor notification, managenent of
products from NAT-reacti ve donors, previous donations and
reci pient tracing would need to be determi ned and the tine
line for such a test would be dependent on the regul atory

policy and availability of a test kit.
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Thank you.

DR. KAPLAN: Any questions? | have one. It
| ooks like ARC is planning to do donor screening for HAV
and parvo B19. W heard from several manufacturers of kits
that the intended use of the kits will be in-process. Can
you conment on this?

DR. STRAMER: (Obvi ously, the manufacturers said
they want to neet the needs of their custoners. So, if
custoners--now, when | described screening, | nean, it may
be FDA interpretation that what | described is screening.
But, as far as the intended use, the intended use is for
pl asma only because we al so have platelets and red cells.
We have to deal wth those as well.

We don't believe it would be a good practice to
distribute red cells and platel ets when we know t he
correspondi ng plasma woul d have been screened out as
positive. So we would still define this as a plasm test
only. But we have the consequences of how to nmanage red
cells and platelets. So | still think it needs to be
determ ned what the regul atory decision is about this type
of test.

DR. KAPLAN:. Any ot her questions? Thank you.

[ Wher eupon, at 5:30 p.m, the neeting was
recessed to be resuned at 8:30 a.m, Wdnesday, Decenber 5,

2001. ]
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