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PROCEEDI NGS
Openi ng Renar ks

DR. EPSTEIN. Good norning. Wlcone to our two-
day workshop on the application of a nucleic acid-based
test for the blood supply. | amespecially pleased to
wel conme here the participation of investigators from other
countries who have been in the vanguard of research to
eval uate the use of nucleic acid tests to screen bl ood and
plasma for relevant viral agents. |In particular, we are
pl eased to have several representatives from Europe and
Japan at the workshop and we are | ooking forward to hearing
about their extensive experience with NAT.

CBER began neeting with industry representatives
in 1998 in order to guide the devel opnment of nucleic acid
testing. At this tinme, nearly all the bl ood and pl asna
collected in the United States is being screened by
m ni pool methods using NAT for hepatitis C and HV. Sone
plasma i s al so being screened for hepatitis B by m nipool
NAT.

It is also, | think, a landmark that on Septenber
18t h FDA approved two NAT procedures for screening source
pl asma by m ni pool testing, those being the tests of
National Cenetics Institute, the so-called UtraQual H V-1

and HCV reverse transcription polynmerase chain reaction

assays, and one conpany, Al pha Therapeutic Corporation, is
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licensed for use of these procedures in screening of source
pl asma.

FDA is devel oping a draft gui dance on the
i npl enentation of |icensed NAT for screening m nipools of
source plasma, which is in the final stages of preparation
and the concepts will be discussed later in the workshop by
Dr. Med. The processing of blood and plasma collected in
the United States includes screening by highly sensitive,
so-cal l ed conventional inmunoassays which are able to
elimnate units harboring infection for hepatitis C, HV
and hepatitis B. It needs to be recognized that the
technol ogy to detect these viruses already permts a very
hi gh degree of safety. Nevertheless, we know that sone
i nfectious units do escape detection by imunoassays. The
nucl eic acid nethods permt us to elimnate many of these

remai ning infectious units due to their remarkable

sensitivity. Indeed, it is now possible to detect, at 95
percent confidence, as few as 10 copies per mlliliter of
t hese agents using nucleic acid test nmethods. |ndeed, the

sensitivity is nowlimted mainly by dilutional factors
such as used in the mnipool format. So, we expect that
the progression fromthe mnipool to the single unit NAT,
when technol ogically and practically feasible, will make it
possible to elimnate virtually all w ndow peri od

donat i ons.
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We all know that plasma derivatives are subjected
to procedures that would renove or inactivate all hepatitis
C, H'V and hepatitis B when performed appropriately.
However, FDA does see the highly sensitive screening as a
necessary additional safeguard which serves to linmt the
viral burden in any fractionation pool, thereby helping to
assure the sufficiency of inactivation procedures.

So, today's and tonorrow s agendas have been wel
crafted to address a spectrumof issues. | amjust going
to note what they are. W w il review the experience to
date with the inplenentation of NAT for hepatitis C, HV
and hepatitis B; the status of standardization of NAT
testing which, you know, has been a major internationa
cooperative effort; progress toward the devel opnent of
single-unit NAT; the salient differences for NAT directed
to hepatitis A and parvovirus B19 as they night be
i npl enented in the donor and manufacturing setting; the
potential for NAT to replace certain existing tests, such
as the HI V-1 p24 antigen test; additional infectious agents
for which NAT screening may be possi bl e, including energing
pat hogens; and the use of new technol ogi es to nake high
t hroughput NAT even nore cost effective.

Personally, I amlooking forward to a highly
productive exchange of information at this workshop, and |

hope that this neeting wll again enable FDA and the bl ood
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industry to nove quickly and effectively toward ful
i npl enentation of NAT in a way that best serve the public
heal t h.

So, again, ny warnest welcone and | will call on
Dr. Mchael Busch, fromBlood Centers of the Pacific, who
will speak to us on an overview of NAT and reduction of
residual risk in infectious disease transm ssion. M ke?

Overvi ew of NAT and Reduction of Residual Risk
In Infectious D sease Transm ssion

DR, BUSCH. Thank you, Jay.

[ Slide]

It is my privilege to be able to briefly review
the history of screening, the great success story that
bl ood screeni ng has achi eved, and tal k particularly about
the issues around the staging of early infection,
particularly focusing on HV, HCV and HBV. Then, what |
will do is briefly address the current issue. As we have
noved to these highly sensitive NAT assays from m ni pool
and consi derations of individual donation, the question has
arisen as to when infectivity develops in very early
i nfection.

So, I will address some of the issues and sone of
the current studies that are trying to better clarify the
rel ati onship between infectivity and RNA during the very

early wi ndow phases. Then | will review the international
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experience with NAT yield, conpiling data from around the
worl d, particularly the whol e blood sector, and then cl ose
briefly with just a little bit of discussion about cost
effectiveness, not so nuch to necessarily nove us away from
the direction in which we are going, which is progressive
i npl enment ati on of these assays, but nore to juxtapose the
enor nous resources we are putting here with what is
actually an incredibly difficult problemin other countries
where, in fact, nucleic acid testing could have a dramatic
yield. Then, I wll finally just nmention sonme of the other
research applications that come out of the w de-scale
i mpl enent ati ons of NAT screening.

[ Slide]

This slide is one that nany of you have seen.
The only difference is up here, where | have actually added
in a series of assays as they have been inpl enented over
the |l ast three decades, nmoving fromthe introduction of HV
antibody to surrogate tests for hepatitis, to HTLV,
progressive inproved generati on HCV assays, H V-1,2
testing, p24 antigen, HCV-3.0, HTLV-1,2 and finally the NAT
assays, here. Through the progressive inplenmentation of
t hese enhanced detection, nostly serol ogic and now nucl ei c
acid assays, we have achi eved dramatic reduction in the
risk for HV and HCV. W are now in the range of one in a

mllion. There is, however, residual risk, as we all know,
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particularly in the pre-NAT screening era, and we now
appreciate that the vast ngjority of this risk cones from
wi ndow phase donations. These other concerns around
variant viral strains, chronic antibody negative carriers
and errors in testing did exist with serologic tests but
have essentially been elimnated with the introduction of
NAT because NAT really is a redundant systemthat
inherently is able to independently detect these other
types of risk sources.

So, the mpjor focus over the |last few years has
been on the wi ndow period, and as we have struggled to
understand the dynami cs of early infection and with
i npl ementation of NAT and detection of individuals both in
t he plasma and whol e bl ood sector who are virem c and
seronegative, we have been able to nore carefully study the
primary infection phases.

[ Slide]

Thr ough those studies we have defined a series of
evol ution of phases, beginning with what is terned the
ecl i pse phase, the period of exposure to the first
detectable virem a which seens to last typically for days
to weeks. During this period, we think the viruses are
replicating either in liver tissue or in |lynphoid tissue in
the inoculation site before the virus really di sseni nates

into the plasma. It is during this period that one cannot
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detect viral nucleic acid essentially by definition, and at
present nost of the risk nodels assune infectivity exists
during the eclipse period. W wll conme back to this
because | think recent data suggests that is probably not
quite the case, and this nmay explain why sone of the
current estimates of risk seemto be out of line with
regard to the observed residual infections that are taking
pl ace.

One of the things both our group and severa
others, and Dr. Nubling in Gernmany, have uncovered is a
phenonenon called pre-ranp-up virema which is kind of a
snol dering low-level virus with intermttent detection
prior to this exponential increase in viral |oad to ranp-up
virema. For HCV, we know there is a |long pl ateau phase.
For nost of the other viruses there is peak virem a,
followed by a drop in viral | oad associated wth
seroconversion. As | will illustrate, in a nunber of
infections we do see, around the tine of seroconversion,
dramatic fluctuation in viral load that we term now peri -
seroconversion virema, presumably reflecting the i mmune
system s effort to try to resolve the infection. Then,
after seroconversion individuals can becone persistent
carriers or, in the case of hepatitis C or hepatitis B,

sone do resolve the infection. There are rare cases that
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have been uncovered, and | will illustrate sonme, of
i mmunosil ent or transient virem a.

[ Slide]

| will quickly buzz through these for each virus.
This is HV. As we know, there is a period typically of
about ten days from exposure to ranp-up virema. There is,
in some cases, as we have uncovered in collaboration wth
Al pha and NG, a transient blip phase virem a that seens to
occur shortly after exposure. Then there is the eclipse
period foll owed by the ranp-up. As we know, dependi ng on
the sensitivity of the individual mnipool p24 antigen, one
can detect this exponential increase in virem a, and then
progressively the detection of antibody by first, inproved
second and finally third generation anti body assays.

[ Slide]

Just one illustration of an H'V pre-ranp-up blip
virem a case, in this case this plasma donor was identified
by m ni pool NAT screening at what is defined here as day
zero. At that point their viral |oad was around 260 and
t hey exponentially increased to ranp-up over the ensuing
week. \What was of interest was that as we tested back
sanpl es extendi ng several weeks prior to this ranmp-up
phase, we detected a reproducible transient virem a, again,
about 20 days prior to this ranp-up virema. This was

reproduci ble on nultiple runs and seens to be a real
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phenonmenon. Again, by sequence analysis in one of these
cases the virus is identical and hi ghly honogeneous,
consistent with exactly what evolved with ranp-up phase,
which is probably consistent nore with an early replication
phenonenon than the i noculumitself.

In all the viruses we have done a |lot of work to
conpile | arge nunbers of ranp-up phase panels that allow us
to derive an estimate for the exponential increase, terned
the doubling time, as illustrated here for HV. It is
fairly brisk, around 21 hours. It is this kind of analysis
and nodel that allows us to nodel the relative detection by
m ni pool versus individual, as | will summarize |ater.

[ Slide]

For hepatitis C, there is a different phenonenon
in that again there seens to be a pre-seroconversion blip.
It is much nore intermittent and tends to extend over
peri ods of weeks and occasionally nonths. Then, there is
this very rapid ranp-up phase, averagi ng about 17 hours of
doubling tine. So, there is a very minimal difference in
days to detection between individual and m ni pool NAT and
even the newer HCV antigen tests, as we will hear tonorrow,
can detect virema within days of nucleic acid
detectability.

What is remarkable for HCV is this very

prol onged, al nost two-nonth high titer plateau phase
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virema. It isreally this virema that resulted in the
hi gh | evel transm ssion of HCV in the setting of serologic
screening, and has translated into a fairly high yield of
pool ed NAT al nost irrespective of pool size. This is
followed by a brief rise in ALT about ten days before

anti body conversion, which typically occurs about 70 days
out with the first generation assays but the second and
third generation HCV anti body tests had dramatically | ess

sensitivity.

[ Slide]
This is just an illustration of an HCV ranp-up
viremia. In this case, this donor was detected as ranp-up

phase at day zero by, again, NG mnipool NAT and Al pha
panel, followed by the early plateau phase. This is well
before seroconversion. Testing back the stored plasnma from
several nonths prior to seroconversion denonstrated
intermttent detection of HCV RNA. In this case we used
the Gen Probe TMA assay. Replicate analysis was perforned
on each of these donations, and what we are showi ng here is
the percentage of four replicates that were detected by the
hi gh input qualitative assay. You see that we went through
a week here where three or four reps were detected; then

t he person went negative; then another week where we could
detect the low-level virem a; then negative; then another

blip of virema. This was corroborated by NG PCR wel |
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below the limt of quantitation, so all |ess than 100
copies. The contribution of this blip virema to residual
risk really awaits the determ nation of the infectivity of
t hi s phenonenon.

[ Slide]

In terms of the plateau phase in a few outlier
types of cases, this is data from Sue Straner, the Red
Cross experience with bona fide not only yield cases, a
total of 35 cases. These are plotted here by day of the
first NAT positive, antibody negative donation. The yell ow
portion of each bar represents the period when the donors
were viremc prior to seroconversion. The red at the end
of virtually all these bars represents the date when they
becane seropositive. You can see that these average about
50 days follow ng NAT detection that these donors
seroconvert ed.

| want to focus your attention on these several
outlier cases towards the bottom These represent two
i ndi vidual s who are what we are call ed inmunosil ent
carriers. They have been virem c and seronegative. Each
of these hatches represents sanples that were corroborated
to be virem c and seronegative for well over a year in this
case and over two years in this case. So, these are bona
fide inmmnosilent carriers that we are trying to understand

the i munol ogi ¢ basis for. These are clearly another
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contribution of NAT. These people probably were
transmtting infection serially, and this has been
docunented in a case from France where a donor who was
persi stent seronegative, on |ook-back followup transmtted
infection to a nunber of recipients.

There are al so sone unusual cases here where
donors were virem c and then went negative for RNA and
then, in fact, in one case went negative for virus by
anti body and RNA and then becane virem c again. So, there
are sonme unusual intermttent phenonena that we are
uncovering as we inplenent w de-scale NAT and enroll and
foll ow t hese donors.

[ Slide]

Just one exanple of a case of what we are termng
fluctuating virema around the tine of seroconversion.
This was a donor identified in Florida through the Gen
Probe screening system This donor was detected as high-
| evel viremc by TMA. The viral |oads have fluctuated
around the time prior to seroconversion and, in fact, even
TMA went negative right at the tinme of seroconversion as
anti body kicked in. This is just one exanple of how viral
| oad can fluctuate dramatically during the peri -
seroconversi on phase. [ SIide]

| will just briefly touch on hepatitis B. That

w Il be discussed in nore detail by Sue tonmorrow. Wth
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HBV, we have al so uncovered exanples where there is
intermttent pre-ranp-up virema, in this case about two
months, a nonth and a half prior to antigenema. This is
surface antigen coming up in yellow. That is followed by a
typi cal ranp-up phase with viral |oads increasing
exponentially, a doubling tinme of about four days for HBV.

[ Slide]

This is again a slide from Sue, which she w |
focus on but basically illustrating that because the
doubling tine is relatively slowthere is a fairly |ong
peri od of about 20 days when you can detect virem a by
i ndi vi dual donation NAT before it reaches |evels detected
by m ni pool NAT, shown by the line here. Then, the
i nproved antigen assays have substantially reduced the pre-
anti genem c phase by virtue of detection of |ower |evels of
virema. This wll be discussed in detail tonorrow in the
inplications for why we are not doing HBV m ni pool NAT.

[ Slide]

This slide just sunmarizes the data fromthe
panel s that we have studied. Again, HCV is unique in
having this plateau phase. The doubling tinmes for each
virus and the frequency of detecting this pre-ranp-up
virema -- again, we see it in about a third of the HV

cases; a good half or so of the HCV cases and, again, about
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hal f of the HBV cases seemto evidence this intermttent
fluctuating virem a during the eclipse phase.

[ Slide]

This is just to illustrate that using the vira
| oad ranp-up dynanmi cs we can then nodel out the inpact of
reducing the sensitivity or enhancing the sensitivity from
m ni pool to individual or NAT versus antigen, and by
knowi ng the sensitivity of the assays we can derive an
estimte for the wi ndow period closure one achi eves by
moving toward a nore sensitive test. It is that w ndow
peri od cl osure which, when conbined with incidence rates,
can estimate the yield of that transition.

So, as Jay indicated, there continues to be
interest in noving to individual donation NAT for m nipoo
and this is just an exanple of what the projected inpact
woul d be of detecting ranp-up virema, were one to do so,
gi ven the nodel estimates of the w ndow period closure that
woul d be achi eved by noving from for exanple, pools of 16-
24 down to individual sanples. So, what you can see here
is that for hep C and H 'V, because the viral |oad ranps up
so quickly, less than a day, the w ndow period closure by
enhancing the sensitivity of the assay is about 20-fold.
There is only about three to four days. These viruses have
simlar incidence rates of about 4/100,000. So, that

really only translates into a projected two additional
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infections detected per ten mllion donations, which is
about the U S. whole blood collection -- so, fairly nodest
i nprovenent with respect to HCV and H V attributable to
going to individual donation. For HBV, in contrast,
because the doubling tinme is slower, the enhanced w ndow
cl osure would be nore dramatic, about 12 days, and the
yield would be a little higher.

[ Slide]

This just briefly summarizes the current
estimates of risk for each virus in the pre-NAT, the
m ni pool NAT and the single donation era. Again, these
nunbers, expressed both as nunber of cases detected per
mllion as well as rates in 1/1.3 mllion, for exanple, for
H 'V, all assunme that the pre-seroconversion eclipse phase
may be infectious. Again, | think that is a question we
will focus on now, but what you can see is that we have
nmoved fromrisks in the range of one in a mllion for H'V
and one in about 100,000 to about 200,000 for HCV and HBV.
As we inplenent mnipool NAT for H'V and HCV those risks
have dropped to one in two mllion or so, and going to
i ndi vidual NAT will drop thema little bit |lower, in the
range of one in three mllion.

[ Slide]

Agai n, the question that has been posed, | think,

nmost critically by Mco Leli is whether we are really sure
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that that pre-ranp-up phase is infectious. As we have
nmoved from serol ogic testing or antigen assays to various
pool size sensitivity nucleic acid tests, the question has
been raised as to whether infectivity, in fact, is present
at all of these levels of virem a, and al so whet her
infectivity may exist even in the pre-ranp-up phase, the
ecl i pse phase, and are these blips infectious.

[ Slide]

Toward that end, there have been studies
undertaken, and sone others are in progress, to try to
better understand this rel ationship between infectivity and
viral |oad during the pre-seroconversion period. | amjust
going to touch on these for lack of tinme. The first
approach is to sinply take plasma stocks that have been
titered out in chinps to define chinp infectivity
concentrations. By correlating the NAT detection of those
assays, either by doing quantitative viral |oad on the
starting stock or by testing, by the qualitative NAT
assays, serial dilutions of these pedigreed stocks, one can
estimate how many genone equi val ents correspond to a chinp
i nfections dose.

In those studies, although they are Iinmted, and
the precision of the titration of these panels is |imted,
t hey suggest that for HBV and HCV as little as ten genone

equi valents in an inoculum in the total volune of plasma
M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E.
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



Sgg
i ntroduced into the recipient, would be equivalent to one
chinp infectious dose 50. So, this suggests that for
wi ndow phase HBV and HCV extrenely infectious and
essentially all viral particles probably are capabl e of
transmtting, and very |ow concentrations are able to
transmt.

For H'V, the chinp nodel is relatively |ess
susceptible and there are issues around potential defective
virus. So, those studies suggest that 1000 to 10, 000
copies may be required to transmt in the chinp nodel.

O her studi es have been undertaken -- this well -
known study by Harvey Alter, where you can infect an
animal, and this can be done with chinps and H 'V or HCV or
with SIV nodels, for exanple. The aninmal can be infected
and then sanpled serially, plasma and cells, purified and
stored away. Those sanples can be characterized by NAT and
antigen and anti body tests. Then one can transfuse those
serial sanples, stored unit volunmes of material fromthe
ecl i pse phase through the seroconversion phase, in
secondary test animals and correlate detection of virema
wi th devel opment of anti body.

This was a study by Chris Murthy, the first

aut hor, published in Transfusion a few years ago, that

| ooked at this for HV and denonstrated that there was no

ability to transmt until the animal becane virem c as
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detectabl e by NAT. So, through the eclipse phase there did
not seemto be infectivity.

One of the concerns though is that the chinp
isn't highly susceptible to primary HV. So, in order to
further address that, what is going on now are studies
where we are using these plasma donor panels and actually
infusing material fromthe plasnma panels into chinps.

[ Slide]

This is, again, a study with Harvey Alter and
Chris Murthy. This is just to illustrate the design. So,
we are really trying to understand the phenonenon of the
blips within the eclipse phase. So, what we are doing is
transfusing 50 m of plasma fromeach of five donors into
chi nps, beginning with sanples collected prior to any
detectable virema, any blips or ranp-ups, and then going
to the valley between the blips and the ranmp-up and
followi ng that same aninmal after a period where we eval uate
the transition fromthe initial inocula, followng up with
inocula fromthe valley between the blips and the ranp-up.
Then, if that does not transmt, noving to the ranp-up
itself to ask is this actually infectious in a chinpanzee.
I f not, then we will work our way up the ranp-up phase.

So, these studies are currently under way.

[ Slide]
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The ot her approach to understand infectivity is
toreally try to mlk, if you will, the human experience
that is going on all the tine through transfusion. One
approach is to follow, in essence, donor-directed |ook-back
strategi es where a donor seroconverts to either NAT
positivity or antibody and the recipients are traced
t hrough | ook-back.

Now, there have been a series of cases that have
been studied, and I will touch on several of these, that
reported recipient infection frompre-NAT or pre-
seroconversion units and then went back and have studied
t hese prior donations to ask did they have virem a that we
can detect retrospectively. In a nunber of countries there
are stored units or there may be recovered plasma off the
donation. So, this allows us to really directly ask the
guestion of the relationship between RNA | evel s and
detectable virem a in the human cont ext.

Once you have data from a nunmber of these cases,
you can then begin to nodel the duration of the infectious
w ndow peri od based on the inter-donation interval between
the prior donation and the first positive, and conpiling
t he whol e data set. The nodel for this was first presented
by Lyl e Peterson al nost a decade ago.

[ Slide]
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Just a few exanples. This is the so-called
Si ngapore case, which was published in JAMA about a year
and a half ago. In this case, a donor seroconverted to
anti body. The prior donation was determ ned and confirnmed
by nol ecul ar nmet hods to have transmtted HV to the
recipient. W obtained that material, the plasm was
avai |l abl e, and evaluated that by both the Chiron Gen-Probe
and Roche assays, serially diluting the sanple to nodel the
pool sizes that were used.

What one can see is that out of the pool sizes
that are currently enployed in the U S. of 1to 16 and 1 to
24 both assays began to detect the virema. This unit was
estimated to have about 100 genone equi val ents per
milliliter. So, clear docunentation of an HV. Although
inthis exanple, this was actually prior to NAT screening.
This was sort of a retrospective study of an H V anti body
seroconverter where the plasma was avail abl e.

[ Slide]

A second case was reported from Germany, in
Lancet, where there was an H CV transm ssi on by NAT
negative bl ood. Again, a donor seroconverted to HCV
anti body. The donation was ei ght weeks prior. The
platelet transmtted interestingly -- platelets have about
50 m of plasma, whereas the red cells do not -- only 5 n

of plasma. The plasma was avail able and was able to be
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tested. In the publication it was tested by an enhanced

i nput PCR that was nodel ed or projected to have sensitivity
down in the range of 10-30 copies and it was negati ve.
Interestingly, we obtained that plasma and were able to run
the Gen Probe and NG assays, and Gen Probe coul d detect
virus, qualitative high input analysis, in tw of three
reps. So, again, suggesting that an infectious unit for
HCV coul d have extrenely low levels of virema, right at
the limt of detection.

[ Slide]

This case is probably new to nost of you. This
was a recent docunented transmission in the US. It
represents, to our know edge, the first case of HV
transm ssion prospectively identified by NAT screened
bl ood. This was identified at the San Antoni o bl ood
center. In this case, simlar to the Singapore case, the
donor seroconverted to anti body two nonths earlier. The
donation that was transfused did infect the recipient. As
| will show you in a nonment the genetic studies confirned
that this was a linked transm ssion. |In the sanme context,
we identified the plasma conponent and have now run the
serial dilutions by the two U S. licensed NAT assays.
Essentially identical to the Singapore case, in both assays
-- here is the summary -- this sanple consistently detected

undi l uted and high rate of detection at 1 to 8 but at 1 to
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16, 1 to 24 the assays began to mss this unit -- estimated
copy nunber, again, about 100 genone equivalent. Cearly,
transm ssi ons can occur by m ni pool negative blood but in
the cases that have been studi ed aggressively we can detect
virem a in transm ssion cases.

[ Slide]

This just shows the |inkage, the donor and the
reci pient, both in the envelop and gag regions -- virtually
identical. So, this is an unequivocal transm ssion from
m ni pool screened bl ood.

[ Slide]

A conpilation of data on a |arger scale though is
really needed to feed a nodel as Lyle Peterson devel oped.
This is probably best illustrated by what Kurt Roth has
done in Germany and Austria where, in the setting where
t hey are doi ng NAT screening they have rigorously foll owed
all prior donations from seroconverting recipients, by they
NAT or anti body seroconverters. Then, when they foll ow
t hose recipients, they determ ne whether the recipients
were infected and they al so have a repository so they can
test the stored donation sanples.

Interestingly, in this analysis of a nunber of
seroconverters for all three viruses none of the recipients
were infected. This is inportant to enphasize. W tend to

focus on these cases where transm ssion did occur but there
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are lots of |ook-backs that are done where recipients
aren't infected. Again, in order to get a conprehensive
understandi ng of the infectivity of this window, we really
need to generate data like this that feeds the nodel with
both the transmitting and non-transmtting case data.

[ Slide]

Finally, the other approach to human eval uation
is when recipients are reported to be infected potentially
by transfusion, and then the donors get investigated, the
so-cal led recipient trace back. Here one can retest
aliquots of the donation plasma fromall those donors if
avail able or recall the donors, and if a transm ssion does
occur it is inportant to validate that because we all know
there is a higher level of background infections now than
transfusion rel at ed.

[ Slide]

| am not going to go through this in detail, but

in a study just published in Transfusion, the Japanese

investigators did a very rigorous investigation of reported
transfusi on cases. They had 103 reported HBV, 92 reported
HCV cases and no reported H V cases. The bottomline here
was that of the 103 HBV, only 16 could be determned to
really be transfusion related, and nost of those would have
been detected by either NAT or even contenporary surface

antigen assays. O the 92 HCV recipient infections
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detected, none of them proved to be real. Al of the
donors were negative by NAT and on foll owup. So, just
again to enphasi ze that not every case of post-transfusion
hepatitis or HHV really is transfusion deterni ned.

[ Slide]

Wth Sue Stramer, just over the |ast week, we
sort of canvassed the world about the experience with NAT
and this is the whole blood sector yield. | can nmake this
avai |l abl e to anyone who is interested. | think there
really needs to be kind of a global collaboration to keep
up to date and conpile the NAT yield experience.

So, what we see here again are the various
countries that have inplenented NAT; the pool size
currently enpl oyed; the nunmber of units screened in each
regi on; the nunber of NAT positives for hep C and then the
yield. An inportant observation here is that we seemto
see countries like the U S., Japan and Australia that, with
HCV, have NAT yields very simlar, in the range of 1 in
300, 000. Germany and Austria is about 1 in 600,000. Then
there are a nunber of countries that seemto have a nuch
| oner rate of NAT detection, in the range of |ess than one
inamllion donations. Sone countries, |like Holland, 2.4
mllion without a single yield case to date. So, there is
quite a variance in yield, with really the U S. kind of

driving the high end.
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[ Slide]

Here, HIV rates again. One in about two mllion
in several countries, but then a nunber of countries again
that have yet to have a single detection of an H V NAT
yi el d case.

[ Slide]

In trying to understand this variance in yield,
we recogni ze that the nodel predictions actually may give
us the answer, and the incidence rates nodel allows us to
predict yield. Toward this end, this is an anal ysis that
Sue Straner just reported at the AABB, where she | ooked in
the U S. at the CDC area division of the United States, and
br oke her donor pool up into a pattern consistent with CDC-
defi ned heal thcare regions.

What this slide conpares is the HCV incidence,
estimated by the anti-HCV frequency in repeat donors,
relative to the HCV NAT yield. One sees the relationship
that is actually clarified on this regression map which
shows, again, the HCV NAT yield and the incidence rate or
anti - HCV preval ence in repeat donors. One sees a nice
relationship sort of on a mcro level within the U S
itself. So, we are nowtrying to get incidence estimtes
fromthese various countries, and we are going to extend
this analysis of NAT yield relative to incidence rates to

an international perspective.
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[ Slide]

Just briefly, a quick nmention of cost
effectiveness and kind of issues around the relative
benefits of the different NAT target agents. Inportantly -
- and this is some work that is going to be com ng out in

Annal s of Internal Medicine shortly, if you | ook at these

various agents, we tend to group themall together and say
the yield is this or that, assum ng that each one is
equal ly inmportant. But on a clinical consequence analysis,
HYV, as we all know, is really a terribly inportant and
pat hogenic virus. So, for every H 'V transm ssion we
prevent we actually save the patient society seven quality
life years.

| mportantly, relatively for HCV one only saves
0.6 quality life years per infection prevented. One-tenth
is inportant froma clinical prevention perspective. In
HBV one-fifth is as inportant as HCV. Again, we know nost
peopl e resol ve HBV spontaneously. So, this really fits,

and it is inportant to take this into account when we talk

about addi ng ot her agent detection -- hepatitis A parvo-
B19 -- because these are even less inportant clinically for
the patient.

This translates out into the dollars per quality
life years saved. For exanple, with HV we will only

detect about three additional infections by addi ng m ni poo
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NAT and a total of six by going to single donation NAT
relative to HCV, where we are detecting 60 or so per year
wi th m ni pool NAT and, yet, the quality saved is virtually
identical. Again, that is because HV is nuch nore
i nportant and prevents nmuch nore di sease by inpl enenting
NAT.

[ Slide]

| am not going to go through this again. This is
a paper that is in press, but the bottomline is, as we all
know, this is extrenely expensive technology with fairly
nodest yields. So, the result is that we are dealing with
cost effectiveness in the range of two, three mllion
dollars per quality life year and we are not going to do
any better by going from m ni pool NAT with or w thout HBY,
alittle bit of benefit if we can drop sone ot her assays
i ke antigen and anti-core to offset the cost; and even
going to single donation NAT will still leave us with a
technol ogy that is extrenely expensive, in the range of two
mllion dollars per quality |ife year, and we are spendi ng
just in the U S hundreds of mllions of dollars to prevent
t hese nodest nunbers of infections.

[ Slide]

| am sure you can't see this but | just want to
j uxtapose that with reality. Unfortunately, in nuch of the

wor |l d where the incidence of these agents is nmuch greater
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and, therefore, the benefits of NAT would be dramatic.
This is sonme data devel oped with Anton Hanes, in South
Africa, where we did what is called the detuned assay on
all of the HV positive donors detected in about a year and
a half period. 1In South Africa, the preval ence of HV
anti body in their donor pool is about 1.2 percent. They
currently stratify their donor pool into relative
preval ence groups, defined by region of the country and
race ethnicity paraneters, and the high preval ence groups
have about a 5 percent preval ence of HV anti body, whereas
| ow preval ence groups are at 0.7 percent, alnost the sane
as in devel oped countri es.

[ Slide]

Now, when we did the detuned assay we coul d
project incidence rates for each of these different groups.

What you can see is that the incidence rate in sone

settings, like the high preval ence donors, is 1.9 percent
annual incidence -- just an extraordinarily high incidence
rate. If we then translate that into the w ndow peri od

yi el d by addi ng nucleic acid testing, they would pick up

8/ 10, 000 donations as virem c and seronegative fromthis
hi gh preval ence setting. As | think we will see later in a
trial that Chiron has done in South Africa, they, indeed,
have picked up in the range of 1/1000 NAT positive,

anti body negative donations in this high preval ence
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setting. So, one of the things that | hope this neeting
will at least briefly address is the technol ogy transfer of
nucleic acid testing so it can becone available in these
resour ce- poor countries. [ SIide]

Finally, ny last slide is just to nmention that |
think the availability of NAT really presents us with
i nportant opportunities to contribute to the broader
research agenda around these various infections. By
identifying | arge nunbers of donors in the plasma and whol e
bl ood screening sector in these very early primry
i nfection stages, we can help characterize the epi dem ol ogy
of these infections in the broad, general popul ations
| ooki ng at incidence trends, the denographics and the risk
factors associated with acquisition of these infections.

We can contribute to the nol ecul ar surveillance,
characterizing the subtypes and the resistance patterns of
these newy transnmitting strains in the donor pool. W can
hel p identify patients and enroll theminto pathogenesis
studies, particularly inmportant for both H 'V and HCV where
there is enornous interest in better understanding the
mechani snms of control of virema in early infection,
contributing towards devel opnent of vaccine strategies or
early treatnent strategies.

There, again, | think there is just a recent New

Engl and Journal paper on the benefits of early HCV
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treatment -- still controversial, but through NAT screening
we are identifying hundreds of people in the viremc pre-
seroconver si on phase who could then be enrolled into early
treatnment trials to evaluate the relative benefit of early
versus del ayed treatnent, and begin to |look not only at
early antiviral therapi es but i mune enhancenent
strategies, such as suppl enental vaccination or

i mmunonodul atory strategi es.

So, that is the conclusion of ny talk. Wat I
have tried to do is to frane the broad issues both in terns
of the wi ndow period, as well as the yield of NAT and,
again, tried to focus a little bit in the end on the cost
ef fectiveness and the inportant challenge of bringing this
technol ogy to devel opi ng countries. Thank you.

DR. EPSTEIN. Thank you. W are running a little
bit |late but perhaps one or two questions if there is a
burni ng question. Yes, Jean-Pierre?

DR. ALLAIN. Mke, | didn't renenber exactly in
the Schuttler paper, in Lancet, whether the individual who
received platelets was significantly or not
i mmunosuppressed. Because | think in the infectivity
studies the state of the recipient is a conplicating factor
and that has to be taken into consideration because the

sane anount of viral copies in an individua

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



S99

i mmunosuppressed is probably nore infectious than in an
i mmunoconpet ent indivi dual .

DR. BUSCH That is an excellent point. |
honestly don't recall either. It also points out that in
many of our popul ati ons there are i nmunosuppressed patients
who could have nore prol onged eclipse and early phenonenon.
So, what we are doing with these wi ndow period nodels is
really using plasnma donors, healthy people, community
acquired infections. So, as we are |ooking at recipients -
- you know, Harvey Alter's ongoing NIH studies -- these
reci pients are being nonitored by nucleic acid tests in
addition to serologic methods to be sure we are not m ssing
sone transm ssions in that setting.

DR. EPSTEIN. Thank you very much, M ke. Now
would i ke to call on Harvey Alter, fromthe NIH, who w |
di scuss new hepatitis viruses: Do they nake sense?

New "Hepatitis" Viruses: Do They Make Sense?

DR. ALTER: Well, ny talk is a little bit out of
order because | have to | eave for another neeting.

[ Slide]

So, putting these energing agents at the
begi nning of this session is like putting the cart before
the horse. |If the horse represents ne, it is because when
it cones to a test of these agents | am sort of a naysayer.

If the cart | ooks enpty, it is because it is hard to
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interpret the data that I will be presenting. But | think

it is an interesting group of viruses.

[ Slide]
In any event, | will proceed by saying that ny
talk will prove that there is absolutely no substitute for

a genuine | ack of preparation.

[ Laught er ]

When HCV was di scovered there was sone evi dence,
that 1 amnot going to get into because there isn't tineg,
to suggest that there m ght be additional hepatitis agents,
so-cal |l ed non- ABC agents. And, the commercial success of
hepatitis C testing |led conpanies to pursue the potenti al
of the hepatitis agents.

[ Slide]

The first discovery, if you wll, was the
resurrection of the GB story. GB was a surgeon who
devel oped acute hepatitis in the 1950's. H s serumwas
transmtted to or put into marnosets and caused hepatitis
in the marnoset nodel. The marnoset infection could then
be serial passaged to other marnosets.

Then a trenmendous debate ensued as to whet her
this was a hunman hepatitis agent that had been transnitted
or a marnoset agent that had been reactivated. This was
never resolved, but the debate was quite vigorous. Then

this story just kind of died.
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In the 1990's Abbott resurrected these serial
passage sanples fromthe marnoset and, using new technol ogy
of representational difficult analysis, and having pre and
post transfusion sanples fromthe marnoset, Abbott
di scovered a new agent that they termed GBV-A. @B, for the
surgeon's initials; virus A It turns out that GBV-A was a
mar noset agent, but as they continued to work they found
GBV-B and eventually then, using the degenerate priners
bet ween these agents and hepatitis C virus, they found GBV-
C which is, indeed, a human agent. And, they showed t hat
GBV-C is transm ssible to man and to the chi npanzee.

[ Slide]

Vel l, simultaneously, Gene Labs found anot her
agent that was called the hepatitis Gvirus. This is the
genom ¢ map of the hepatitis Gvirus. As you wll see, it
is very simlar to hepatitis C virus because these agents,
@BV and HCV and HGV are flaviviruses, very simlar to HCV
but the one difference is that they seemto |ack a core
region. Qherw se, the non-structural regions and the
envel ope region seemvery simlar. One can specul ate that
it is the absence of this core region that m ght attenuate
t he pat hogenicity of these agents, but nobody has proven
that. But what was shown is that GY/C and HGV are
essentially the sanme agent, just strain variants of the

sane agent discovered by different conpani es.
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[ Slide]

We then began to | ook at HGV in particul ar but
the data are interchangeable. Wat you find is that in the
vol unt eer donor popul ation the rate of virem a was
somewher e between one to two percent, and an additiona
relatively small nunmber had anti body to HGYV. So, the total
burden in the donor popul ati on was not excessively high.
But when we went to commercial donors you can see that
there was a high rate of virema, 17 percent; 57 percent
had been exposed to these agents. When you went to
i ntravenous drug use, 15 percent were carriers and 82
percent overall had been exposed. So, these were
parenteral ly treated donors.

[ Slide]

We then | ooked at our prospective study of donors
and recipients and we found that we only had 13 cases of
non- ABC hepatitis in the prospective studies. Twenty-three
percent of these patients devel oped an acute HGV i nfection
in the wake of blood transfusion. However, this rate was
not significantly different than the rate of new HGV
infections, patients who had m nor ALT raises that we
didn't really consider post-transfusion hepatitis or
patients who had no hepatitis at all. It |ooks |like nore
but the nunbers are small and statistically these are not

different. The only difference was that these agents were
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clearly much higher in the patients who were not
transfused. So, this was a transm ssible disease that was
not clearly associated with non- ABC hepatitis.

[ Slide]

Overall, we calculated that since the nunber of
hepatitis cases was small and the nunber of non-hepatitis
cases was very large that even if HGV was a cause of
hepatitis, no nore than four percent of HGV infections
woul d have transmtted hepatitis and the vast majority of
peopl e who got this infection either had no hepatitis or
had coexi stent hepatitis C

[ Slide]

Time is short and | amnot going to show you
data, but we then went on to show that we couldn't find
this agent in the liver, or the techni ques were not good.
But we did |ook at different disease states. This actually
is a study from Thomas and Hadzyl annis, in England, and it
showed that the rate of HGV in patients with acute non- AB
hepatitis or chronic hepatitis was relatively | ow and that
it didn't differ fromthe rate in patients who had i nmune
hepatitis or alcoholic group of diseases or chronic HBV or
HCV. So, there is no specific hepatitis association of
t hese agents.

[ Slide]
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So, we kind of dropped the HGY story. It seened
i ke an uninportant virus. But just recently there have

been two studies reported in The New Engl and Journal of

Medicine. This is the first one fromTillman, in Gernany.
This is Mchael Mnza's group. For reasons not clear, they
| ooked at cases of HV infection and | ooked at those who
were co-infected with GV-Cin this case, but synonynous
with HCV, and basically showed that if you were infected
with HV and then co-infected with GBV-C your survival was
very significantly inproved over patients who had never
been exposed to GBV-C, and internedi ate were patients who
had been previously exposed who had anti body to the

envel ope GBV-C or were not viremc. A very striking

di fference.

[ Slide]

That difference was shown even in patients who
had al ready devel oped AIDS, in patients who al ready had
AIDS. |If you were GBV-C positive your survival was nuch
| onger than patients who were GBV-C negative or had prior
exposure to GBV.

[ Slide]

One coul d be skeptical about a finding that one
doesn't expect, but sinultaneously Jack Stapleton's group,
in lowa, and Dr. Xiang found exactly the sanme thing in

anot her |large H 'V cohort. Patients who were GBV-C/ H V co-
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i nfected have a significantly better survival than patients
who were GBV-C negati ve.

[ Slide]

St apl eton then went on to see if he could figure
out why and they did in vitro studi es where they used
peri pheral bl ood nononuclear cells and infected themwth
H VvV, and then used an infectious clone for GBV-C.

Basically, what this shows is the six-day production of p24
antigen in cultured nononuclear cells. This would be HV
al one, so a high |level p24 antigen; a significantly | ower

| evel of p24 antigen. This is only about a third of the
production in patients who were given HGVY in cells that
were inoculated with HV and GBV-C sinmultaneously, or cells
that were given HV first, followed 24 hours |ater by GBV-
C.

What was dramatic is that if the cells were first
infected with GV-C and then HV inocul ated 24 hours | ater
there was a 98 percent reduction in p24 antigen production.
So, there was an in vitro inhibition, and this is the nock
infection so it is alnost the sanme as a nock infection.
They specul ated that sonehow GBV- C/ HGB was i nhibiting the
replication of HV;, that it wasn't a matter of cell surface
receptor or entry into the cell; it was a matter of
intracellular replication by mechanisnms which aren't yet

cl ear.
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[ Slide]

So, we have been scratching our heads about this.
It doesn't nake a |lot of sense but it probably is true. It
may be the production of intracellular cytokines fromone
viral agent interfering with another, but we don't really
know at this point.

[ Slide]

There are a |l ot of things we don't know, such as
why they sterilize needles for |ethal injections.

[ Laught er]

[ Slide]

Anyway, that is where the HGV story is right now.
Subsequently, a Japanese group with Dr. Ni shizawa reported
a new agent called TT virus -- TT for the initials of the
first patient in which this virus was found. This is three
patients out of five that they studied with post-
transfusion hepatitis. Shown here, in blue, are the ALT
| evels and, in yellow, the level of TT virem a.

What you can see is that post-transfusion there
is the appearance of this new agent and a rough correlation
with ALT |levels, sonetines a very close correlation. They
suggested that TT was a new agent of post-transfusion
hepatitis accounting for the non- ABC cases.

[ Slide]
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As it turns out, the characteristics of TTV are
that it is a very small virus, about 3700 nucl eotides. It
i's non-envel ope so it has proved to be an inportant agent.
It would not be killed by solvent detergent. It is a
single-stranded, circular DNA virus. It is clearly
transmtted parenterally but there is also evidence that it
is transmtted fecaly/orally. And, there is evidence for
this agent that it does replicate in the liver. There are
now an i ncreasi ng nunber of nenbers in this group,

i ncluding the prototype TTV virus, sone |ater Japanese

i sol ates naned YONBAN and SANBAN, the SEN agent that | wll
tal k about and many others. So, this famly is now felt to
be nenbers of the circoviridae which are classically aninmal
and pl ant viruses.

[ Slide]

The preval ence of TTV is higher than HTV, about
7.5 percent of the volunteer donors in the US. This is
patients sanpled prior to transfusion, so sonmewhere between
seven and ten percent of the population is TTV infected.
But this was using initial prinmers. The Japanese used a
nore inclusive primer set and found that over 19 percent of
Japanese donors were TTV infected. | amsure if we had
used those priners in the U S. popul ati on these nunbers
woul d be higher. So, it is a very preval ent agent.

[ Slide]
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In this study, as we did with HTV, we then | ooked
at patients who had been prospectively foll owed post-
transfusion. Wat we found is that anong transfused
patients 26 percent were TTV negative prior to transfusion
and devel oped an acute TTV infection follow ng transfusion.
This difference was highly significant. This was highly
significantly different fromthose who were not transfused,
but al nost five percent of patients who were not transfused
al so acquired a new TTV infection while in the hospital so
this has a nosocom al route of transm ssion that is quite
preval ent.

[ Slide]

| didn't show you on a prior slide to save tine
that clearly this was a transfusion transmtted di sease,
and we coul d sequence donor and recipient sanples and prove
that there was donor-recipient transm ssion. But, again,
the key was to | ook at the patients who had non- A to-G
hepatitis versus those who were transfused and had no
hepatitis. There is absolutely no difference in the rate
of TTV infection. The rate in patients who devel oped
hepatitis C appeared higher but it was not significantly
hi gher, and it is because this group received nore bl ood
transfusions. So, we could show no direct association with
post -transfusi on of non-ABC hepatitis.

[ Slide]
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We | ooked at patients who had hepatitis C
infection. There was no inpact of coexistent TTV infection
either on the peak of the ALT level or in the rate of
chronic HCV infection. So, these agents were the sane; had
no apparent inmpact on other known hepatitis viruses.

[ Slide]

So, this looks |ike deja-G all over again and we
were ready to bury the whol e other viruses story when
Danieli Prim approached us with still a new agent that he
called SEN, again the initials of the patient, SEN. He
swore this was not TTV. He had discovered this agent using
the highly degenerate prinmers fromTTV but felt this was
not TTV. Well, it turns out that SENis a highly diverse
famly. Shown here in pink is the total diversity of the
hepatitis C virus. You can see the diversity of the SEN
famly is dramatically nore so than HCV. Menbers of this
same famly differ fromeach other by 50 percent in
nucl eoti de sequences.

[ Slide]

| hate to show phyl ogenetic maps but just quickly
to give you the idea that there seened to be -- and this is
fromDr. Tanaka in our own group -- there appear to be four
maj or groups of these circoviruses. Here is TTV in group
2. Here is the YONBAN, the second finding of the Japanese.

Here is still another Japanese agent called PW. Here is
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the SEN fam |y which al so includes the Japanese-di scovered
agent TUS. You can see how diverse the SEN famly is and
how far away it is fromTTV. Yet, these are al
circoviridae and they have simlar physical
characteri sti cs.

[ Slide]

When one goes to the same algorithnms for SEN, you
find it in |low prevalence in the U S. donor popul ati on,
vol unt eer popul ati on, about two percent, but very high
preval ence in the Japanese population. Al of these
circoviridae are nore prevalent, highly nore prevalent in
Japan for reasons which aren't clear. \Wen you | ook at
parenteral |y exposed groups where the transfused subjects
are drug users or dialyses patients, again, very high rates
of transm ssion and preval ence.

[ Slide]

The sane procedures with SEN cane up with a
different outconme. Again, when we | ooked at transfused
subj ects versus non-transfused subjects 30 percent of
transfused subjects devel oped a new SEN i nfection, again
highly different than the non-transfused subjects but,
again, there was a background transn ssion, a nosocom al
transm ssion even in those not transfused.

[ Slide]
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But the difference was in this slide. Wen we
| ooked at 12 of those sanme 13 cases of post-transfusion
non- ABC hepatitis, 11 out of 12, or 92 percent of them
devel oped a new SEN i nfection post transfusion. W were
| ooking at only two of the SEN agents, SEN-D and SEN H
because we had previously shown that these agents were in
relatively | ow preval ence of the donor supply and seened to
associate with the hepatitis cases.

So, we selected the agents that m ght be nost
likely to pay off, and it seened to pay off in that there
was a high rate of positivity in the hepatitis cases; a
significantly lower rate in the non-hepatitis cases, but
the rate was still high in patients who didn't get
hepatitis. Again, because this group was |large and this
group was snall, one could calculate that no nore than five
percent of all SEN infections would have been associ at ed
with hepatitis. It was co-associated with hepatitis C
virus, and here is the rate of non-transfused people. So,
we are stuck with a significant association with post -
transfusi on non-ABC hepatitis, but that doesn't necessarily
mean that it is a causal association.

[ Slide]

Wien we | ooked at people with other liver
di seases the rate of SEN infection, the same two agents,

was identical in patients who had non- AB hepatitis. W
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| ooked at patients with acute liver failure because nost of
t hese cases are unexplained. It doesn't look |like SENis
the answer to these, and the rates in hepatitis B and C and
even non-viral liver disease are all the sanme. So, the
only association of these SEN agents with hepatitis is that
they were found in a very high rate in this particular
group of post-transfusion cases. W are waiting for

anal ysis of the TTV study that Blaine Hollinger is doing to
see if a simlar finding will be forthcomng in that study.

[ Slide]

In conclusion, we don't really know what these
agents nean. Despite the fact that we found these cases, |
don't really think this was the cause of their hepatitis.
| think it is somehow an artifact of our selection process,
but it is very hard to rule that out. W are going to
di scover nol ecul ar agents. The sensitivity of our
techniques is so high now that we will continue to discover
new agents, and there are three possibilities for these new
agents.

One is that they are not pathogenic; that these
really represent commensal agents or, if you will, a nornal
viral flora. Perhaps these agents have ot her purposes.

Per haps they are there for evolutionary purposes. So, that
is one possibility.
M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E

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



S99

Secondly, it is possible that nost nenbers of
these famlies are benign; that there nmay be sone variants
t hat cause di sease of the liver, as perhaps in DNH but
al so of other organs. There are many unexpl ai ned di seases.
Are these an agent of sone unexpl ai ned di sease? There is
no evidence for that as yet. But it is difficult to study
this because the preval ence is so high. You have to find
this enornmously high association with a disease to work on
causality.

Lastly, they may cause di sease only in persons
who are uniquely susceptible, either genetically
suscepti bl e or by immune deficiency or by sonme other
susceptibility factor. Thus far there is no evidence for
this and they don't appear to cause nore disease in
patients, like H V-infected patients. But it is very
difficult to prove any one of these three hypothesis.

[ Slide]

But we are working on it and, as a government
wor ker, | want you to know that | give a hundred percent
effort to whatever | do.

[ Laught er ]

We have distributed fundi ng and today happens to
be a 23 percent day so you are getting a pretty good

effort. Thank you very nuch
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DR. EPSTEIN: Harvey, thank you. That was both
informative and entertaining. Again, one or two questions.
St eve?

DR. KLEI NVAN: Steve Kl ei nnan. Harvey, | know
some years ago you reported CW hepatitis in your patients.
You know, maybe that is an analogy for SENV where it is a
virus that really doesn't cause hepatitis in nost people
and, if it does, it can just cause mld hepatitis and, in
fact, you don't see any chronic sequel ae because it is a
rare event and it is really clinically not a very
significant event.

DR ALTER Yes. Wwen | grew up, that was a $64
dol I ar question; nowit is a 64 mllion dollar question.

It is hard to rule out the possibility that it only causes
di sease in an occasional patient or even that it causes

di seases that we are not |ooking for right now There is
no evi dence now t hat we should be testing. But the counter
argunment is always, "well, what if?" Wat if it mght do
sonet hi ng.

DR. KLEI NVAN: But not even going there, just to
the extent that you have a clinical finding that you need
to explain and you can explain it as an unusual
mani festation of this viral infection that isn't very

clinically significant. | nean, that is why you get CW
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hepatitis; it happens but nobody really thinks of CW as
being a hepatitis agent.

DR. ALTER Well, you do know that hepatitis is
part of the CW story and in sone people it can
predonminate. So, there is a little difference but | can't
rule it out. That is why we have been reluctant to give up
on these viruses, because there may be sonething there.
They could be a very interesting class of viruses, and why
do we have all these viruses in our body? That is what
intrigues ne.

DR. EPSTEIN. | don't think we should give up on
viruses that haven't given up on us. Any other questions?
No? Thank you again. W are going to nove on to our next
set of speakers on the topic of regulatory issues and
perspectives, and Dr. Paul Med will first talk about the
FDA agenda on inplenmentati on of NAT for hepatitis C and
H V. Paul?

|. Regulatory |Issues and Perspectives
US FDA: I nplenentation of NAT for HCV and H V

DR. M ED. Thank you, Dr. Epstein

[ Slide]

This nmorning | would like to briefly outline for
you FDA' s current thinking on inplenentation of NAT on
pool ed source plasna and whol e bl ood sanples, H V RNA and

HCV RNA.
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[ Slide]

By way of background, |let ne discuss sone FDA
perspectives that were sunmari zed, the recent history and
the current regulatory status of pool ed sanple NAT. Back
i n Septenber of 1994, we held a workshop to discuss the
potential application of nucleic acid based nethods to the
screeni ng of bl ood and plasma donations for HV. It was
felt at that tinme that although these nethods were clearly
sensitive, they were not ready for inplenentation on a
| arge scale. But the industry actively pursued the
devel opnent of NAT for screening blood and plasma donors.
Due to the cost and | abor intensiveness of NAT, there was
much interest in testing pools of plasm sanples, or
m ni pool s by NAT.

By 1997, sone manufacturers in Europe had
voluntarily instituted NAT on m ni pools. About that tine,
t he European Union issued a directive, and this directive
stated that by July 1, 1999 HCV RNA testing woul d be
required in Europe for all plasma for fractionation, and
that the requirenent for H V-1 RNA testing would follow at
a later date. In the United States NAT or m nipools were
first introduced as an in-process control test for plasm
for fractionation.

[ Slide]
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However, the European directive and our own
position at that tinme that pooled sanple testing by NAT for
H V or HCV constituted a form of donor screening provided
i npetus for the rapid devel opnent of NAT for all blood and
pl asma donations. W have taken the position that NAT
tests used to screen blood and plasma for H 'V RNA and HCV
RNA are subject to regulation as biol ogical products under
the licensing nechani sm

NAT screening of blood and pl asma donati ons was
expected to i nprove bl ood safety while not interfering with
current neasures of safety. Therefore, we permtted the
clinical study of this investigational technology on a
| arge scal e under IND. Such | arge-scal e studies were
necessary to denonstrate the efficacy of NAT in further
reducing the residual risk of infectious disease
transm ssion primarily because of the | ow frequency of
wi ndow period donations. Testing of pooled specinens
rat her than single donations was identified as a preferred
format due to the technical state of the devel opnent of
NAT. Test kit manufacturers and testing | aboratories
submtted I NDs describing their test method and validation
at the preclinical level. Blood organizations and
establ i shments intending to use the assay for donor
screening also filed INDs to describe their clinical trial

protocol for validation of pool ed sanple NAT. So, donor
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screening by NAT for H V and HCV on pool ed speci nens was
i npl enent ed nati onwi de under the I ND mechani sm

[ Slide]

On Novenber 26, 1999 FDA published a draft
gui dance for industry application of current statutory
authority to nucleic acid testing of pooled plasma. In
t hi s gui dance docunent we provided industry with
al ternative pathways for regul atory approval of pooled
sanpl e NAT tests for H'V and HCV to screen bl ood and pl asma
donati ons.

On Decenber 14, 1999 we published a gui dance for
i ndustry on the validation of NAT nmethods to screen plasma
donors in the manufacture and clinical evaluation of in
vitro tests to detect nucleic acid sequences of H V-1 and
2. This docunent provided gui dance on manufacturing and
clinical trials to obtain |icensure of the test nmethod for
use in donor screening for transfusion-transmtted viruses.
In this docunment FDA al so di scussed standards for NAT
nmet hods used to test pool ed pl asna.

[ Slide]

As Dr. Epstein nmentioned, on Septenber 18, 2001
FDA licensed the first NAT system This is the NG
UtraQual H V-1 and HCV RT- PCR assays. These assays are
performed i n-house by NG . And, Al pha Therapeutic

Corporation was licensed to use the NG assays for
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gqualitative testing of pooled sanples from donors of source
plasma. | should nention that data collected by NG under
| ND and submitted in their |icense application denonstrated
that the licensed NG H'V NAT nethod is sufficiently
sensitive to replace p24 antigen screening of pool ed
sanpl es of source plasna.

Also as Dr. Epstein nentioned, at the present
tinme nearly all source plasnma and whol e bl ood collected in
the U S are tested for HV-1 RNA and HCV RNA, and this
testing is being done using the licensed NG pool ed sanple
NAT net hod or under an approved IND for pool ed sanpl e NAT.

Now t hat a NAT nethod has been |icensed, | am
going to outline FDA' s current thinking on NAT testing,
product managenment and donor managenent using a |licensed
met hod for NAT on pool ed source plasnma or whol e bl ood
sanples for HV RNA and HCV RNA. FDA intends that these
el enents of our current thinking formthe basis for a draft
gui dance docunent in the near future that provides
recomendati ons to bl ood and pl asna establishnents,
manuf acturers and testing | aboratories that are
i npl ementing a |licensed NAT net hod.

At the March, 2001 neeting of the Blood Products
Advi sory Comm ttee FDA proposed uniform al gorithnms for
managenent of whol e bl ood and source plasma donati ons

tested by pool ed sanple NAT and a nultiplex test for both
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H'V RNA and HCV RNA. If a reactive net result is obtained
for a master pool, it is appropriate to perform subsequent
testing to identify the individual unit that is positive as
the basis for the reactive result on the pool. The focus
of the FDA proposed algorithnms was the action that should
be taken in the event of discrepant testing results, such
as when the naster pool was reactive but individual
donations are then found to be non-reacti ve.

Dat a generated using NAT under | ND showed that in
each di screpant case it was the naster pool that was
falsely reactive. This was due to contam nation either
during specinen handling or during the assay run. Fal se
negati ves on individual donations have not been seen in the
studi es perfornmed using various NAT net hods under | ND

The Bl ood Products Advisory Commttee felt that
in each case in which there was a di screpancy between the
mast er pool reactive NAT result and the negative NAT
results on individual donations, the negative NAT result on
i ndi vi dual donations shoul d be considered the definitive
test result. Therefore, units could be rel eased on the
basis of the individual donation test results.

[ Slide]

This first algorithmis likely to be used by
establishments testing smaller pools, for exanple, pools of

16 or 24 sanples from whol e bl ood or source plasma
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donations. Those establishnents would nost |ikely prefer
to directly test all individual donations from which
sanples were originally pooled to nake the NAT reactive
mast er pool .

Now, if you are one of those bl ood
establishnments, you should test the individual donations
usi ng the sane NAT nethod -- prinmers, probes, etc. -- that
was used in the original NAT on the original master pool.
If one or nore of those individual donations is reactive
you may rel ease the non-reactive donations provided
serologic tests on those donations are negative. You
shoul d di scard the reactive donation, defer the donor
indefinitely, and test the reactive donation using a
discrimnatory NAT. That is essentially the sanme NAT test
for the RNA of the individual viruses.

If the discrimnatory NAT is positive for H'V RNA
or HCV RNA, you should notify and counsel the donor
regardi ng the nmeaning of the test result and the need for
medi cal referral so that followup testing may be
performed. You should al so perform| ook-back for H'V or
HCV to identify prior donations fromthat donor nade within
a certain time period. False-positive NAT results have
been known to occur. Therefore, the donor may be eligible
for reentry dependi ng upon serol ogical test results and

other criteria.
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| f the donation is negative for both H 'V RNA and
HCV RNA, you should test the donation using an additiona
NAT. That is a NAT that uses an anplification technol ogy
and/or priners that are different fromthose that were used
in the original NAT on the master pool. |If the additional
NAT is positive, you should defer the donor permanently;
notify or refer the donor for nedical followup and perform
| ook-back for HV or HCV. [If the additional NAT is
negati ve, you should notify and appropriately counsel the
donor, and that donor nmay be eligible for reentry.

On the other hand, if all individual donations
are non-reactive, our current thinking is to permt the
rel ease of all donations provided, of course, serologic
tests for HV and HCV on those donati ons are negative.
However, as part of an overall quality assurance program
we encourage you to conduct additional testing to determ ne
the cause of the initial reactivity of the naster pool.

[ Slide]

The second alternative algorithmis nore |ikely
to be used by source plasma establishnments that prefer to
perform a deconstruction of the master pool that contains a
| arger nunber of donations by testing archived or freshly
pool ed subpools to identify the reactive i ndividual
donation. You should test the archived or freshly nade

subpool s using the sane NAT nethod -- prinmers, probes, etc.
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-- that was used in the original NAT on the master pool.
Thi s deconstruction of the nmaster pool to deternmi ne the
basis for the reactivity may actually invol ve several

| ayers of testing using archived or freshly pool ed
subpools. |If one or nore of the subpools is reactive, you
may rel ease the donations that conprise the non-reactive
subpool s provi ded, of course, serologic tests on those
donations are negative.

You shoul d test the individual donations that
conprise the reactive subpool using the sane NAT net hod
that was used in the original NAT on the master pool. |If
one or nore of the individual donations is reactive, you
may rel ease the non-reactive donations provided, of course,
that serologic tests on those donations are negati ve.

You shoul d discard the reactive donation; defer
the donor indefinitely; and test the reactive donation
using a discrimnatory NAT. The rest of the algorithmis
the sane as the first algorithmthat went directly fromthe
master pool to testing of individual donations.

On the other hand, if all subpools are non-
reactive, our current thinking is to permt the rel ease of
all donations that conprise the non-reactive subpools
provi ded, of course, that serologic tests for HV and HCV
on all donations in those subpools are negative. However,

as before, as part of an overall quality assurance program
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we encourage you to conduct additional testing to determ ne
the cause of the initial reactivity of the naster pool.

[ Slide]

FDA's current thinking is to include
recommendat i ons for donor reentry into a draft gui dance
docunent on NAT inplenentation. W are also considering
using that draft guidance to update the reentry al gorithms
for donors deferred because of serologic HV or HCV test
results since the reentry procedures for those donors
shoul d al so integrate both NAT and serol ogy test results.

We are considering recommendi ng that three groups
of donors, deferred because of HV test results, be
considered for reentry. The first group consists of donors
who had NAT reactive results but were seronegative, those
we just talked about. The HV discrimnatory NAT nay have
been either positive or negative but if an additional NAT
was performed, a NAT that uses anplification technol ogy
and/or primers that are different fromthose that were used
in the original NAT nmethod on the master pool, that test
must have been negati ve.

The second and third groups consist of donors
wi th negative NAT who have a repeatedly reactive screening
test for HV anti body and negative or indetermnate H V-1
Western Blot or IFAresults on the index sanple, or who

have a repeatedly reactive EIA for H V-1 p24 antigen with
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an indetermnant, that is, an invalid or non-neutralized
result on the neutralization test.

For all three groups of donors deferred because
of HHV NAT or HV antibody or antigen test results, we are
consi dering recommendi ng that a foll owup sanple be taken
after a mninmumtinme period of eight weeks for follow-up
testing of the donor by both a |icensed H V NAT and a
licensed HV anti body EIA

Data that we saw presented at the June, 2001
Bl ood Products Advisory Committee neeting denonstrated that
an ei ght-week follow-up period enconpasses the pre-
seroconversi on w ndow period for HV with sufficient
confidence that negative serology tests after at | east
ei ght weeks have passed rule out H V infection.

If you wish to performfollowup testing on the
donor prior to the end of this eight-week period, you may
do so for donor notification purposes or for nedical
reasons. However, if you again obtain a NAT reactive or
repeatedly reactive antigen or antibody test result during
this eight-week deferral period you should permanently
defer the donor. You may use negative results on the HV
tests prior to the end of this eight-week period and donor
counsel i ng, however, only a negative screening test result,

obtai ned at | east eight weeks after the repeatedly reactive
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result on the index donation, qualifies as the test of
record for purposes of donor reentry.

| should also add that to alleviate the concern
about the inappropriate entry of a donor infected with H V-
1 group Oor an HI V-1 variant, the testing on the foll ow up
sanple fromthe donor should include a licensed H V NAT
nmet hod that is |abeled sensitive for HV-1 group O and H V
group Mvariants.

In addition, the anti-H V-1,2 EIA test perfornmed
on the foll owup sanple should be the original ElIA test for
H V-1 and H V-2 that was run on the index donation, or
there could be an alternate EIA that also an H V-2 test and
is | abel ed sensitive for H V-1 group O

[ Slide]

In the absence of evidence for seroconversion,
that is, if the anti-HV EIAis negative, a negative NAT on
followup testing at | east eight weeks |ater may be taken
as evidence that any previous reactive NAT result on the
i ndex donation that was not confirmed by a reactive result
on additional NAT was, in fact, an error. |f both the NAT
and EIA tests on the foll ow-up sanple are negative, the
donor may be reentered, that is, becones eligible for
future donation. A donation taken at a |later date would
then be tested using the usual battery of screening tests.

Thus, two NAT tests and two EIA tests woul d be perforned
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and nust be negative before a unit fromthat donor could be
used.

[ Slide]

FDA's current thinking is to also include in the
future draft guidance docunment a recomendation that two
groups of donors, deferred because of HCV test results, be
considered for reentry.

The first group consists of donors who had a NAT
reactive result but were seronegative, those we already
tal ked about. The H'V, HCV discrimnatory NAT may have
been either positive or negative, but if an additional NAT
was performed it nust have been negati ve.

The second group of donors consists of donors
with a negative NAT who have repeatedly reactive screening
tests for anti-HCV anti body, with negative or indetermnate
| abel results on the index sanple.

As we have already heard this norning fromDr.
Busch, our current research indicates that detectable
virema may be intermttent and nay al so be resolved in
about 20 percent of cases of HCV infection. For purposes
of NAT possible HCV virem a, optionally you may foll ow up
t he deferred donor with an HCV NAT and an anti-HCV El A test
at any time up to six nonths after the index donation, for
exanpl e, eight weeks later. A reactive HCV NAT or positive

HCV anti body test result would exclude the possibility of
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reentry for that donor. |If that NAT test is non-reactive
and HCV anti body testing is not positive, the donor shoul d
be foll ow-up with another HCV NAT and an anti -HCV ElI A at
| east six nmonths after the index donation to qualify the
donor for reentry.

The data that we saw presented at the June, 2001
Bl ood Products Advisory Comm ttee neeting denonstrated that
a six-nmonth foll owup period enconpasses the pre-
seroconversi on wi ndow period with sufficient confidence
that a negative HCV serology test, after at |east six
nmont hs have passed, rules out HCV infection.

[ Slide]

Therefore, for purposes of reentry we are
consi dering recommendi ng that a foll owup sanple be taken
after a mnimumtine period of six nonths for foll ow up
testing of the donor by both a |icensed HCV NAT and a
licensed anti-HCV EIA. |If both the NAT and EI A tests on
the foll owup sanple are negative, the donor may be
reentered, that is, would be eligible for future donation.

So, | think I wll stop there and take any
guestions you m ght have. Yes, Dr. Schochetnan?

DR. SCHOCHETMAN. Gerry Schochetman. | just
wanted to nmention a case we cane across of sonmebody who was
H 'V EI positive and full-blown Western Bl ot positive but

RNA negative by nultiple tests. The only way we were able
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to confirmthat was by collecting sone PBMCs and show ng
that there was a I ow |l evel of proviral DNA, which we could
sequence and show that the individual was a subtype B. So,
there may be another kind of case where sonebody may be
continuously NAT RNA negative but could actually be

i nf ect ed.

DR MEID: Rght. O course, those donors woul d
not be reenterabl e because of the persistent antibody.

DR. EPSTEIN. Now we are going to expand the
perspective to | ook across the pond and hear a talk from
M cha Nubling, fromthe Paul Ehrlich Institute, also on
regul atory i ssues and perspectives. Thank you very nuch.

Paul Ehrlich Institute and European Union Views

[ Slide]

DR. NUBLING First of all, I would like to thank
the organizers for the opportunity to speak here and to
present the views of PEI. | wll also present the views of
the EU on plasma derivatives. denda Sylvester was invited
as well but couldn't come and, therefore, | took over her
presentation as wel|.

[ Slide]

Bl ood conponents are estimted as drugs accordi ng
to the German Drug Rul e and, therefore, respective
regul ations are possible and the responsible party is the

PEI. Several years ago, or two years ago, HCV- NAT was
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introduced. | will cover this shortly. Then | will go to
conparative studi es concerning HCV co-antigen. The
question was if this assay could replace or substitute at
| east HCV NAT. Then I will cone shortly to HV and our
plans to introduce this also as screening for whol e bl ood
conmponents in Gernany.

[ Slide]

This is already history. The regulation for
bl ood conponents HCV NAT was introduced as a screening test
for erythrocytes and thronbocytes and | ater al so for
seropoeitic plasma by PEI, already in April of 1999. At
this time we defined a sensitivity limt which was to be
fulfilled of 5000 international units per mlliliter and
this was to be controlled by run controls. Pooling, of
course, was possible with this requirenent and, at this
time, there was no commerci al assay avail able so al so in-
house tests were to be accepted as long as they fulfilled
val i dation requirenents, which we defined al so at PEI

The neantime experience with this requirenent is
that it is feasible, but we also have to say that the
experience benefit is somewhat | ower than expectations
based on incidence data which | provided two years ago.
But | also have to say that the basis for the incidence

data is quite different in sone bl ood banks where repeat
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reactive donations go into incidence calculations. This
m ght al so be a reason for this discrepancy.

[ Slide]

I n nunbers, we have had a recent presentation
fromProf. Seifried and Hitzler at the | ABS neeting with
the nost recent data, and we see sone di screpancy between
di fferent organi zati ons which collect blood in Germany.

The smal | er donations and | ess associated with universities
or small hospitals have a higher frequency of NAT only
positive donations, approximtely 7.3 per mllion, while
the Red Cross bl ood donations have quite a | ower frequency,
approximately a factor of ten. This is probably due to

di fferent popul ati ons, donor popul ati ons because these
donor popul ations cane mainly fromcities while the Red
Cross bl ood donations cover mainly rural areas in Gernmany.

We have al so addressed incidence. Viral
transm ssions have to be reported to EPI by an installed
reporting system and since this NAT regul ation has been in
pl ace there has been no adverse incidence reported of HCV
transm ssi on by bl ood.

[ Slide]

So, this is the experience and the benefit which
is obtained in the nmeantine. Approximately three years ago
the anti body to HCV for antigen ELI SA becane avail abl e and

i mredi ately the question was if this test could be used
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also for screening in addition to HCV NAT or even repl acing
HCV NAT, and | just want to sunmarize sone studi es we have
performed in this respect.

We had access to 52 followups of the very early
i nfection phase, simlar to the foll owups M chael Busch
al ready reported, covering in total nearly 500 anti-HCV
negati ve wi ndow phase sanples. W analyzed all these
sanpl es by different NAT nethods and al so by the core
antigen and al so we genotyped the different panels. |
would li ke to shortly summari ze the data.

[ Slide]

In blue you al ways see the core antigen ELISA
Here is the cut-off value. 1In red is the HCV RNA.  So,
here is the run-up phase, as was already introduced by
M chael Busch. W see it as parallel HCV detection in 10
out of the 52 panels where there is no difference between
these two assays. So, the first PCR positive assay sanple
is also antigen positive. This was for 10 of 52 panels.

[ Slide]

For 21 of 52 panels we see the follow ng pattern,
al so represented by only one panel, of course. There is a
del ay of antigen detection, approxinately one week. Later
on there is a consistent detection of HCV RNA and core
antigen. W also see these blips or these lowtiter

virema sanples in many of these panels.
M LLER REPORTI NG COMPANY, | NC.
735 8th Street, S. E.
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



S99

[ Slide]

The | ast pattern which | want to share with you
is fluctuating antigen detection. Again, there is a steep
increase in HCV RNA and the second sanple is also core
antigen positive. But later on there is again a decrease
in HCV RNA titer and this is foll owed by core antigen
negative results and borderline results. This pattern we
see in 9 out of 52 panels.

[ Slide]

So, summari zi ng these data again, the red col umms
represent the severe RNA. The blue colums represent core
antigen. W have grouped the different columms in respect
to increasing HCV RNA titers. W see imediately that the
high titer RNA sanples are also detected by the core
antigen test very consistently, but approximtely at 10°
units per milliliter and | ower the core antigen test
beconmes negative while NAT remains positive.

| have to admt that with the requirenment which
isin place in Germany there would al so be certain | ow
titer sanples mssed. This are the blip sanples again. A
fewlowtiter sanples would be m ssed and, therefore, it is
under discussion if this sensitivity requirenent should be
changed to higher sensitivity. W can also calculate the
HCV RNA doubling time. It is a slightly different figure

conpared to M chael Busch's but maybe the analysis did not
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use the same panels and not the same algorithm Wth this
HCV RNA doubling tinme during the virus burst we can al so
calculate effects. |If the sensitivity requirenent is, for
exanpl e, changed to 2500 we woul d approxi mately get ten or
| ess of the diagnostic w ndow phase.

[ Slide]

Infectivity of lowtiter HCV RNA transfusi on has
al ready been nentioned by M chael Busch. There are
di fferent applications conpared to ours, and Schutler was
al so recogni zed before. There are sone exanples which at
| east could be the basis for the concern that blip
donations or lowtiter donations are, indeed, infectious.

[ Slide]

Summari zi ng this study, our conclusions are that
the HCV core assay protects, indeed, the mgjority of the
wi ndow phase donations but not all, and for a country which
al ready has NAT regulations in place with a higher
sensitivity, it is not easy to substitute HCV NAT by such
an assay. So, the sensitivity of the core assay is |ower
conpared to our regulation at the nonent. W know t hat
there is a second version of the core antigen assay
avail abl e which is nuch nore sensitive and the question, of
course, reappears. For lowtiter viremc sanples, like the
blip sanples, RNA concentration on a single donation NAT

woul d detect these sanples.
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[ Slide]

| cone to the second topic, H V-NAT. W had the
recent experience in the last three years of transm ssion
of HHV to recipients of blood transfusions in four
docunent ed cases. So, w ndow phase donations were the
cause for transm ssion of the virus, and we anal yzed these
cases retrospectively and three of them were p24 antigen
negative. One was p24 antigen positive. But all of these
donations had virus titers which would be easily detected
by even m ni pool or pooled NAT. Three other donations have
al ready been identified during this period by NAT, which is
applied on a voluntary basis al ready by many of the bl ood
donation centers in Germany.

[ Slide]

The further background concerning H V- NAT in
Germany, the plasma industry already requires plasnma tests
for HHV RNA. Therefore, at |east the major blood donations
have already introduced H'V RNA testing. So, 75 percent of
t he donations are already covered. The reason for
transm ssi ons woul d have been prevented by H V- NAT on
m ni pool s.

[ Slide]

As a consequence of this, we are discussing now
i ntroduction of H'V NAT for the next year. This should

cover the cellular bl ood conponents as well plasma. The
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proposed sensitivity in this case is 10,000 international
units per milliliter which corresponds approximately to
5000 copies per mlliliter. This should cone in place
during the next year. Again, we will accept validated in-
house net hods or commerci al NAT net hods which have been
approved by EPI. In the tine being we are performng a
col | aborative study on in-house NAT assays, which will be
finished in Decenber of this year, or during this nonth.
We have now 19 different in-house assays, simlar in-house
assays which participate in this study which are perforned
in bl ood donation centers and for HCV, 22. So, there is
guite a high range of those assays al ready perforned.

[ Slide]

Again, the RNA titers are increased during the
w ndow phase of HV. W see that if we would rely on the
p24 antigen assay only at the high titer, RNA donations
woul d be detected by p24, and by this proposed sensitivity
requi renment we woul d cl ose the wi ndow by approxi mately
three to four days conpared to the situation if we would
i ntroduce p24. So, this is the current situation. There
is some delay. The RNA doubling tinme for HHV is 21 hours
and one can calculate the effect of increasing sensitivity
on this basis.

[ Slide]
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There are many di scussions in Gernmany concerni ng
royalties for screening markers of NAT and these
di scussions also are the basis for certain delays in the
i ntroduction of NATs in different countries. First of all,
the royalties are to be paid for single donation. This is
in principle also supported by EPlI because with this
requi renent we can get rid of the bigger pool sizes because
it is not nmuch nore cost effective conpared to single
donation or small pool sizes.

On the other hand, in our estimation the size of
the royalties is difficult to justify. Nobody has any
guestions about royalties in principle but if you conpare
the size of the royalties to the royalties which have to be
paid for anti-HCV assays, there is a | ot of benefit
conpared to the introduction of HCV NAT and there are not
very good argunents, at least if this is conpared.

Furthernore, there are sonme feelings in Europe
t hat NAT manufacturers didn't contribute too nuch to the
i ntroduction of HCV NAT and the major work was done by
bl ood donation centers and plasnma nanufacturers in the
past, and now that the feasibility has been shown these
manuf acturers junped on and tried to get what they can get.

Al'so, | have to say that froma regul atory point
of view royalties which are not expectable or at |east the

sizes are not clearly expectable provide | ess roomfor
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future regul atory deci sions because we al so have to keep in
m nd cost and benefit.

[ Slide]

The current situation in Europe, and this is not
the EU only, is that HCV NAT has been introduced in
different countries |like France, Germany, Swtzerl and,
Austria, United Kingdom Norway and Finland but in many of
t hese countries only on a study basis. So, it is not a
per manent regul atory requirement. Several countries also
al l ow HCV NAT or HCV antigen testing, like in Italy or
Spain and in Poland, for exanple, only HCV antigen is used
for screening of blood donations. So, there is quite a
di ffuse picture around Europe, and this picture wll
probably change al so based on the outconme of these royalty
di scussi ons.

Concerning H'V NAT, this has al ready been
i ntroduced in France, Austria and The Netherlands in the
past and, as | already said, in Germany we expect an
i ntroduction during the next year.

[ Slide]

| come now to viral safety of plasnma-derived
nmedi ci nal products, and this is the presentati on which
currently got fromdenda Silvester, fromthe European
Medi ci nes Eval uati on Agency, in London, which is

responsi ble for respective regul ati ons.
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[ Slide]

The current situation for plasna-derived
medi ci nal products is effective treatnment and prophyl axi s,
prophyl axis of conditions causing norbidity and nortality
possi ble with these products. The viral safety has been
achieved at a high level for blood-borne viruses, HYV, HCV
and HBV, and for other safety problens they have been
m nimzed. For exanple, formation of inhibitors which has
been a topic two years ago approximately. There is also a
sufficient supply of these products so, in total, there is
a favorabl e benefit to risk bal ance.

[ Slide]

You know all the different points with the
current |evel of safety of plasna-derived nedicinal
products has been achieved. It starts wth donor
selection, with testing of donations and, therefore, the
different viruses, testing for HCV RNA and i nactivation
procedures, GW and al so anti bodi es present for sonme of the
viruses which have a certain inpact on safety. So, in
total we can conclude inactivation and renoval procedures,
together with GwW, provide better protection for unknown
and new viruses as well and, once identified, testing can
target the specific viruses and mnimze the |oad on the
manuf act uri ng process.

[Slide]
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This specific testing has already been introduced
for HCV. The requirenent for pool testing for HCV RNA is
now i n place since July, '99. And, pools nust have to be
non-reactive and a run control of 100 international units
must be detected in a parallel test.

[ Slide]

This has al so found place in the European
nmonogr aph for human plasma for fractionation. So,
val i dati on of assays is nentioned there. The internal
control to test for inhibitors is prescribed there as the
representing state-of-the-art, and guidelines on validation
of NAT have been defi ned.

[ Slide]

| would just like to share with you our
experience with this regulation at EPI. W still use the
Amplicor HCV in a validated version for retesting al so
pl asma pool s whi ch have been pretested by the manufacturer
and are now, by definition, negative for HCV RNA. In the
meantinme, since this regulation was in place we have tested
nmore than 5000 pools and in this big size of pools there
was no repeatedly HCV NAT positive pool identified. | am
sure others who have perforned sinmlar retesting have a
simlar experience. So, this requirenent is now the basis
for, let's say, nmany discrepant results.

[Slide]
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Last Septenber, Septenber of |ast year the EMEA

wor kshop on viral safety of plasnme-derived nedicina
products was held with a particular focus on non-envel ope
viruses. | would just like to share with you the
concl usi ons of this workshop.

[ Slide]

First of all, it was again stated that there is
an excellent safety for envel ope viruses and no need has
been seen for a regulatory approach for HV or HBV NAT to
be introduced for plasma testing. Devel opnent of inproved
i nactivation and renoval steps for a nunber of envel ope
viruses, on the other hand, remains an objective for al
pl asma- deri ved nedi ci nal products and effective steps need
to be inplenented for all coagul ation factors.

Concerni ng hepatitis A virus, this was al so
di scussed at this workshop. The conclusion was that NAT
testing of plasma pools should not be introduced for HAV
RNA because of low titer to be expected in plasma pools and
because of the experience that screening or testing of
pl asma pools for hepatitis A virus RNA did not prevent
transm ssion of this virus by Factor VIII preparation in
the past. This was approxi mtely two years ago.

[Slide]
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A further topic was parvovirus B19, and there are
two aspects of parvovirus Bl19 transm ssion itself and al so

vul nerability to unknown envel ope viruses.

[ Slide]
First of all, consequences of parvovirus B19
transm ssion are normally harmess. It is a conmon

i nfection and we very sel dom see probl ens associated with
it, but there are certain risk groups where problens can
occur and these are patients with henolytic di sorders,

i mmunoconprom sed patients and al so pregnant wonen where
the fetus can be infected and cause harm

[ Slide]

Concerni ng safety approaches for parvovirus Bl9,
heat treatnment of |yophilized products has been shown not
to be very effective for this virus. The sane is true for
nanofiltration. This has sone effect but not a very
efficient effect and new techniques are still in
devel opnent to inactivate or renove parvovirus Bl9.

On the other hand, we have neutrali zing
anti bodi es in i munogl obulins and S/ D plasma, nevert hel ess,
high titer parvoviruses may not be neutralized any | onger
by the presence of these antibodies as a certain incidence
has shown. NAT for parvovirus B19 may reduce the virus
| oad during the process and conpl enment ot her safety

nmeasur es.
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[ Slide]

The concl usi ons on parvovirus were inactivation
and renmoval is currently different. Sone approach can give
[imted inactivation or renoval depending on product and
process, and NAT testing of mnipools can be estimted as a
conpl ementary neasure for inactivation and renoval, but the
i npact of this neasure has to be proven with respect to

virus safety. There is no final proof, at least up til

now.

[ Slide]

The introduction of inactivation or renoval steps
such as NAT -- there are conplenmentary neasures such as NAT

shoul d be prioritized for coagul ation factors and
sol vent/detergent -treated pl asma because of reports of
proven transm ssions by these products, and for NAT
i mmunogl obul i n because of use in high risk patient groups
and pregnant women.

[ Slide]

There is already a draft now out for discussion
i n the Pharmaeuropa which proposes that the production of
NAT i mmunogl obul in, that plasm pools should be tested for
parvovirus and the maximumlinit has been proposed for 10
international units per mlliliter of or RNA in plasm
pools. So, any concentration |ower than this is accepted

but hi gher concentration should be avoided. This is stil
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out for coments but this is the first approach in Europe
concerni ng parvovirus B19.

[ Slide]

Finally, I would like to thank d enda Syl vester
for these slides and you for your attention.

DR. EPSTEIN: Thanks to you, Dr. Nubling. |If
there are one or two pointed questions for Dr. Nubling?
Dr. Tabor?

DR. TABOR Yes, | want to ask a couple of
questions about the HCV core antigen information, and |
apol ogi ze if | m sunderstood what you said. Are there
countries in Europe where it is being used in place of NAT,
or is it being used in addition, or do the individual
centers have a choice as to which to use?

DR. NUBLING In Spain and Italy it is up to the
bl ood donation centers to use NAT or core antigen. So,

t hey can use either of these.

DR. TABOR: And this is for blood?

DR. NUBLING This is for blood conponents, not
for plasm.

DR. TABOR: And is the technology that is used
all the same or are there several different manufacturers?

DR. NUBLING To ny know edge, there is only one
manufacturer. It is Ortho which is present at |east on the

Eur opean market, and this test is also used in these
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countries. Poland is the one country which introduced for
the tinme being, on a study basis, HCV core antigen only;
not NAT because of the high costs. But it is not clear at
the moment if they will continue with this or if they wll
change the current requirenent. But for the tine being
they have identified quite a huge nunber of antigen-
positive donations which woul d not have been detected.

DR. TABOR: One last question, is there a
reference standard for the core antigen test in the
Eur opean Uni on?

DR. NUBLI NG  No.

DR. TABOR  Thank you

DR. EPSTEIN. Dr. Bianco?

DR BIANCO Celso Bianco. | was a little bit
confused about your discussion on B19. On one side, you
said there is a lack of well-defined description of the
benefits that would conme from screening for B19. On the
ot her hand, you nentioned a guideline that cones fromthe
EMEA that would regul ate that screening. So, you predict
that this would be a nandated assay for plasma derivatives
i n Europe?

DR NUBLING If this is followed it will be
mandat ory for NAT i mmunogl obulin only for the tinme being
because this is defined for a risk group for parvovirus B

infection and, therefore, this is at |east the first
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regul ation which will be in place probably in the near
future.

DR. EPSTEIN. Dr. Allain?

DR. ALLAIN: | still have some trouble with the
di fference, nassive difference, eight tines difference in
HCV RNA positive between the Red Cross and the non-Red
Cross centers, and | wanted to nake sure of severa
el ements. First, the pool size is the sane?

DR. NUBLING No. In Germany we rely on the
sensitivity requirenent, 5000 international units have to
be detected and there are different approaches to detect
this. So if you have a high sensitive assay, the pool size
may be hi gher or bigger conpared to an assay whi ch has
| oner sensitivity. So, it is sure that the 5000
international units is fulfilled for all places, for the
German Red Cross and for the other blood conation centers.

DR. ALLAIN: Second, | understand that at |east a
coupl e of years ago maybe until now sone centers use ultra
centrifugation prior to testing. |Is that still in place
particularly with the Red Cross or only the other centers?
O, what is the status of that?

DR. NUBLING It is still in place for at |east
one big Red Cross center, as far as | know and, of course,

this centrifugation also has to be controlled by a run
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control which reflects the 5000 international units. It is
still in place.

DR. ALLAIN. Finally, is there any difference in
t he percentage of first-tinme donors between the two
popul ati ons?

DR NUBLING It is a question | cannot answer
i mredi ately.

DR. ALLAIN: Because the difference of eight
times is just about what you woul d expect between first-
time and repeat donors.

DR. NUBLING Ckay, but, of course, the nunber of
the smaller centers are not only first-time donors. But |
cannot say what the percentage of first-tine donors is in
the two different settings.

DR. EPSTEIN: Thank you. W have a few nore
m nutes for just general discussion. | assune that any of
the earlier speakers will be pleased to respond if there
are questions to be raised. Perhaps | wll start off with
a question for Dr. Alter.

You nmade a point that hepatitis G has not been
found in the liver. But then you showed us that it readily
affects PBMCs. So, | think one question we m ght ask
oursel ves is whether we should be | ooking for an

i mrunol ogi cal disease if there is a disease to be found.
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DR. ALTER | think one has to decide whether to
make the effort to |l ook for these infections as a group in
all kinds of diseases, and certainly di seases where
| ymphocytes or cells involved woul d be a good starting
point. The data on the nononuclear cells cane from
infectious clone that Dr. Stapleton has devel oped. |
didn't realize that was available until his paper cane out.

DR. EPSTEIN: Thank you. Could I ask anyone who
speaks up to please use the m crophone and pl ease identify
yourself for the sake of the transcription? Any other
coments or questions?

[ No response]

Well, we will take advantage of a little extra
time. Let ne ask you to be back at 10:55 so that we can
stay on tine.

[Brief recess]

DR. YU Let ne introduce the first speaker, Dr.
John Sal danha. He really doesn't need to be introduced for
this audience. He is going to talk about the N BSC WHO
program Let's welcone Dr. John Sal danha.

1. Standardization/ Quality Assurance
NI BSC/ WHO Pr ogr am
DR. SALDANHA: Thank you.
[ Slide]
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| would |ike to thank the organizers for inviting
me to this nmeeting. Wat | hope to do in the next 20
mnutes is to go through very briefly on the ways that we
est abl i shed the WHO standards for NAT testing and the
wor ki ng reagents. Then, at the end | would like to talk
about sone quality assurance prograns that we run.

[ Slide]

Il will start off with sonme definitions. NAT
assays -- what are we trying to do with NAT assays? W are
trying to neasure the anount of nucleic acid in a sanple.
And, in the past, before we had standardi zation, these were
nmeasured in a variety of units, either genone equival ents
or copy nunbers or not detectable units. A program of
standardi zati on was started in order to assure the quality
of data com ng out of testing | aboratories.

In order to be able to standardi ze assays, we
need to provide standards or working reagents and these are
reference materials which are used in assays to | ook at the
genone equivalents, in this case the variabl e being
measured. To be able to do this, we established WHO s
i nternational standards.

[ Slide]

The different systens that we know for neasuring
nucl eic acids in sanples -- we have got RT-PCR systens, TMA

and B-DNA assays. These are used in sonme form or another,
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either as qualitative or quantitative assays. |If you use
any of these assays, | can guarantee you woul d get
different answers for the anmount of viral RNA or nucleic
acid in the system This is because nucleic acids are not
equivalent in all sorts of preparations. You have

i nconpl ete genones; secondary structures which m ght affect
the quantitation, etc., etc. | think it is very difficult,
using these systens, to be able to conpare results.

[ Slide]

Wth the WHO st andards we use a common unitage
which is the international unit, and this is an arbitrary
unit. This is to get away from nucleic acid nol ecul es or
to use the SI systens which is nanonol es per liter which,
in nmy opinion, are very difficult to accurately determ ne.
It is, | think, virtually inpossible to work out accurately
t he nunber of genone equi valence. So, to get around this
probl em we defined an arbitrary unit which is the
international unit.

[ Slide]

I nternational standards are used as a gold
standard. These are standards that are established by the
VWHO. In turn, they are used to calibrate secondary
standards and then working reagents or run controls which

are used to control each assay run.
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There are several requirenents for a WHO
i nternational standard. They should ideally be a
| yophilized preparation so that they have long-term
stability, and we do assays to prove this which I will show
you |l ater on. W should have adequate supplies of the
reagent to last ideally five to ten years. And, and this
is inmportant, we norrmally do a collaborative study using
| aboratories fromas many different countries as possible
to establish these standards.

[ Slide]

The establishnent takes a very sort of set form
We identify candidate materials and assess the suitability
such as stability; organize a coll aborative study and
assign a unitage -- a concentration in terns of
international units per mlliliter. W then send a report
to the WHO expert committee on biol ogi cal standardization
whi ch nmeets once a year, and this conmttee then
est abl i shes the standard.

[ Slide]

Wth the studies that we have done so far, we
have done several studies. W have | ooked at hepatitis C
right through to hepatitis A, and we nornally have a
variety of candidate materials. |In the first study we had
two materials from NIBSC and a liquid preparation from CLB

in Holland. Wth HYV, we had a material from CBER which
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was | yophilized, and with B19, the sane thing, and with
HAV, which is our |atest standard, we had materials from
ISS, in Italy. The ones that are col ored, the candi date
sanpl es, went on to becone the eventual WHO standards.

[ Slide]

These are the standards which we have
established. The first WHO standard for NAT testing was
established in 1997 for hepatitis Cvirus RNA. This was
foll owed by two standards established in 1999 for H V-1 RNA
and hepatitis B DNA. The parvovirus standard was
establ i shed | ast year, and we are conpleting the study on
the hepatitis A standard. So, these are the four mjor
bl ood-borne viruses which have WHO st andards est abl i shed.

[ Slide]

What do these standards consist of? These
standards are wild type viruses diluted in plasma or
cryosupernatant. The hepatitis Cis genotype 1A and has 5
times 10* international units per vile. The Bis a genotype
A, surface antigen subtype ADW2. The HI V-1, which is the
material from CBER, is genotype B material, and these have
al | been assigned concentrations in international units per
mlliliter.

[ Slide]

W choose the concentration in international

units per mlliliter to be as close to the determ ned val ue
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in NAT units per milliliter. This is to save a bit of
confusion. O course, the quantitation, as | nentioned
earlier, wll differ with different viruses. So, the ratio
of international units to NAT detectable units per
milliliter will also differ for each virus. Wat | think
amtrying to get away fromis to encourage people to use
international units and not try to convert NAT detectable
units into international units because this ratio is very
dependent on the type of assay that is used.

[ Slide]

Having said that, | can give you sone figures and
you can see, for exanple, that for hepatitis Cvirus the
ratio differs between 3.3 to 8.3. This is basically
because the assays differ in their sensitivity. Wth
hepatitis Bit is about 2.0 to 7.0 Wth HV it is about
0.7 and B19 is about 0.628. ldeally, we should have a
ratio of 1.0 to 1.0. This doesn't work out.

[ Slide]

The ot her aspect of the study is stability of the
international standards. There are two ways of doing these
studies. W can do real tinme stability studies and
accel erated degradation studies. In accelerated
degradation studies vials of the sanple are incubated at

different tenperatures and then the quantity of virus is
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measured to | ook for the degradation. You can nake sone
assunptions to account for the stability of the material.

[ Slide]

There are limtations to the stability studies.
We real tinme studies you can get changes in sensitivity of
t he assays over tinme so that what we are neasuring may not
refl ect degradation but reflect the increase in sensitivity
of the assay over a period of years. There is |ow
i ndi vi dual assay precision and the tinme scale is probably
| onger than the shelf life of the sanple.

Accel erat ed degradati on studies al so have their
probl enms. At high tenperatures of storage, where you get
reliable data for working out the degradation, you can
often get difficulties in reconstitution of the material,
and reliable estimates are difficult to work out.

[ Slide]

If we ook at the hepatitis C international
standard, we did sone accel erated degradati on studi es on
this and showed that there was no | oss of titer for sanples
stored at 20 degrees for about 200 days. Wbrking through
sone cal culations, which I won't go through, this equates
to stability of the material for over two years at zero
degrees and below, and we store all international standards
at m nus 20 degrees.

[Slide]
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| also have real-tinme data on the internationa
standard and this is because we have done three studies, in
1997, to establish the international standard, and two
calibration studies for working reagents and genotypes, in
1998 and 2000. | think it is obvious that the titers of
the sanple in not detectable units per milliliter for
gqualitative assays really hasn't changed very time over
four years, and the sane for the assays, which are the
guantitative assays given genone equi val ents per
milliliter, are around 5.8. So, | think these are real -
time data on the stability of the hepatitis C international
st andar d.

[ Slide]

The other thing that we need to consider is
replacing the international standard because although the
standard is supposed to last five to ten years, we have
practically run out of the standard already, and this is
because of the high usage because of the regulations in
Eur ope, and we have very few vials renaining of the
st andar d.

In the original study we had a second material,
B, which was also calibrated. At the SOGAT neeting, which
is a WHO wor ki ng group, we decided to replace the existing
standard with this material, B. W are going to do that by

| ooking at the stability of the second nmaterial against the
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exi sting standard in a series of degradati on experinents,
basically to show that the titer of the second nateri al
whi ch has been stored at mnus 20 is equivalent to the
first material.

[ Slide]

The other thing that we have done is to calibrate
wor ki ng reagents agai nst the international standard. |In an
i deal world we should first establish an international
standard and then nake secondary reagents fromthis. But,
in fact, with hepatitis C and H V-1 worki ng reagents were
established | ong before the international standards and it
was necessary to calibrate these working reagents agai nst
the international standards.

[ Slide]

Wth hepatitis C, we have calibrated four
genotype-1 reagents and one genotype-3 reagents agai nst the
standard, and that has been published. Wth H V-1, we have
cali brated working reagents, 7 type B reagents against the
international standard. The prelimnary results are being
conpleted, and | think the study is about to be published.
So, we have all the commonly used working reagents at the
nonment which are calibrated in international units per
mlliliter, which nmakes conparison of results and any sort

of legislation that is brought in nmuch easier | think.
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The ot her study we have done is to calibrate
genotypes or subtypes of HCV and H V agai nst the
international standards. The C international standard is a
genotype 1A and the HIV-1 international standard is a
genotype B. There is an argunent saying that is it
possible to calibrate genotypes 2 to 6 against the
i nternational standard and these subtypes Ato H N and O
against the H V-1 international standard?

We have conpl eted the analysis of this study and
this study is currently under way. | will show you sone
results for this study which has been conpleted in the next
few slides.

[ Slide]

This is to illustrate the way that we anal yze the
results. W send out panels to | aboratories and then work
out the titer of the sanples, and have this sort of chart.
This gives the nunber of the lab and the titer of the virus
determ ned by the lab. These are just the different types
of assays, Anplicor, TMA, in-house single |oop, in-house
nested. | think it is obvious that nost of themcluster
around. There are no sort of outliers, which I think is
good news.

[Slide]
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These are exanples of the Anplicor assay, which
is the quantitative Anplicor assay calibrated in
international units per mlliliter.

[ Slide]

These are the results of the qualitative assays
in not detectable units per milliliter, and the nonitor
assays in international units per milliliter. Again there
is very little difference between these figures.

[ Slide]

This, again, is anillustration of the genotype 2
sanple. Again, nost of the | aboratories get the same sort
of figure.

[ Slide]

In this table | will show you the calibration of
t he genotypes agai nst the international standards. Wat we
have done is we have conpared the titers of these materials
agai nst the international standard and got a figure in
international units per mlliliter. So, for genotype 2,

which is that figure, it has approximately 10% internationa

units per milliliter and genotype 6 has approximately 10*°®°
international units per mlliliter.
[ Slide]

There are several conclusions we can draw from
this study. The mpjority of participants in this study

used the Anplicor assay and | amafraid there was
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insufficient representation of other assay types to all ow
full assessnent. So, | guess the overall neans are biased
towards the Anplicor assay.

[ Slide]

W now have a panel of genotypes which are
avai | abl e for use. Although we haven't got an official
calibration yet, we have calibrated themin internationa
units per mlliliter and the data, | hope, wll be
publ i shed fully.

[ Slide]

We have got val uable information on the
performance of assays across the genotypes and the
definitive assessnent really needs to be done by using nore
assays with the B DNA and TMA. W have had only one
| aboratory doing the B DNA assay and three doing the TMA in
t he study.

[ Slide]

| will briefly go on to quality assurance.

Qual ity assurance is defined as plans and systenatic
activities inplemented within a quality system Basically,
in quality we are | ooking for degree of excellence,
reliability, fitness of purpose, freedomfromeffects and
conformance to requirenents.

[ Slide]
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Wthin NAT, in a NAT quality assurance program we
need to have access to good calibrated international
st andards and wor ki ng reagents which can be used in our
assays. W need to calibrate genotype panels, which we
have for HCV and HI V-1 for |ooking at the specificity of
the assays. W also need to take part, at |east once or
twice a year, in proficiency studies to nonitor the overal
performance of the | aboratory. So, these are the sort of
quality issues that a NAT lab faces, | think, to be able to
wor k wel | .

[ Slide]

This is a list of the NAT working reagents, which
| am sure nost of you have seen before, and these are the
reagents which were available from NIBSC for hepatitis C,

H V-1 and 2. | give these figures in international units
per mlliliter if you divide this by about half. B19,
hepatitis B, hepatitis A, we haven't got an international
standard yet, and a nultiplex standard which has all five
viruses of these concentrations.

There are al so other working reagents, C, H V-1,
HBV and B19, available fromother |aboratories and | think
Mei-ying Yu will describe the CBER reagents, and these have
all be calibrated again to respective international
st andar ds.

[Slide]
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Going on to proficiency studies, these are blind
panel s which are tested once or twice a year, and what they
do is |l ook at performance of a validated assay and show t he
reproduci bility of the assay, confirmthe skill of the
| aboratory and conpare the results of one | aboratory to
anot her .

[ Slide]

In the UK | run a group called the U K NAT
testing | aboratories. W, so far, have sent out three
proficiency panels over the years. The first two panels
have dilutions of genotypes 1 and 3, ranging from 50,000 IU
to 0.2 IU.  The third panel had dilutions of genotypes 1 to
6 and negative controls. Over the years the participants
have increased fromsix to nine in these panels.

[ Slide]

My final slide is really the results of the |ast
panel, which | hope you can see. These are the six
genotypes of hepatitis C, ranging from 100 U down to 5,
and 120 for the other four, and five diluent sanples. All
the labs to start with could pick up 100 U m of all the
genotypes and this fulfills the European requirenment which
M cha Nubling nentioned of a validated assay being able to
pick up 100 U m. There was only one |lab that picked up
fal se positive, and the majority of | aboratories could go

down to 20 U mM of all the genotypes.
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So, in some ways this is a very good illustration
of how the |l aboratories in the U K are actually getting
cl oser together in terns of sensitivity and specificity of
t he assays.

| will conclude by saying that for the
standardi zation and quality assurance of NAT we now have
avai | abl e the standards which are calibrated in
international units, which can be used throughout the
wor |l d, and we have panel s such as genotype panels and
proficiency panels for | ooking at the performance of
| aboratories. Thank you.

DR. YU Thank you, John Sal danha. Let's have
sone short questions and coments. Later on in this
session we are going to have a di scussion session. Please?

DR. BIANCO Celso Bianco. John, you were very
enphatic in trying to encourage the use of international
units. However, all the regul atory agencies around the
worl d continue to use -- or nost of them-- copies or
genone equi val ence, at |east in sone of the regulations.
How are we going to agree on sonething |like that?

DR. SALDANHA: Well, actually the majority of
regul atory authorities use international units. CPMP, as
M cha Nubling pointed out earlier, define HCV in ternms of
international units per mlliliter. The German regul atory

authorities have 5000 UM as well. In the U K we use
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100 TUmM. Wth HV the problemis slightly nore difficult
because the H V-1 assays have been well established and it
is only recently that we have had an international standard
and the calibration studies have only just been conpleted.
But what | hope is that once these materials are avail able
and have been calibrated nost | aboratories wll switch over
to IU because it makes things so nmuch easier. Although
peopl e tal k about copies and genone equi val ence, as far as
| can see, they are not strictly equival ent and you can't
conpare one wth the other.

DR YU | would just like to comment that CBER
now is going to use |IU versus copies. kay?

DR. BI SWAS: Thank you very nmuch, John. Qur next
speaker is Dr. Mcha Nubling, fromthe Paul Ehrlich
Institute, who will talk about the European standardi zation
and quality assurance program

Eur ope

[ Slide]

DR. NUBLI NG John al ready nentioned
st andardi zati on through common reference preparations.

[ Slide]

| would like to focus on two rel ated but,
nevertheless, simlar topics, different topics. This is
standar di zati on of NAT tests and | would like to introduce

you to the European IVD directive, which is the regulatory
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framework for future VD regulation in all of Europe, and
especially cone to the so-called common technical

speci fications which have been defined for at |east sone of
t he NAT assays.

The second part of ny presentation will also
cover quality assurance in |aboratory and here I would like
to come to the proficiency testing systemas it is now
installed for official nedicine products controlled
| aboratories network, which is organized by EDQM i n
St rasbourg.

[ Slide]

First comng to the European |1VD directive, just
a very short introduction, it is a regulation which defines
the conditions of placing |IVDs on the European narket.

Once these conditions are fulfilled the 1VD can be CE
marked and this allows them free novenent of 1VDs in the
common market in all of Europe. The IVD directive defines
quite generally so-called essential requirenments which
cover mainly reliability of assays and protection of users
and third parties.

[ Slide]

This is just a picture to nmake it a little bit
clearer. In order for a product to beconme CE marked, the
manuf acturer has to install so-called process specific

steps, for exanple, by showing conformty with certain
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standards, |ike the | SO 9000 standard and EN 46001. |In
addition to this, product specific requirenents have to be
fulfilled which are later on in so-called European

har noni zed witten standards and in the essentia
requirenents in the IV directive and, |ast but not |east,
let's say the nost inportant products, the so-called high
risk 1vDs, which are laid down in the so-called conmon
techni cal specifications, CTS.

[ Slide]

The 1V directive is a very new regul ati on and
currently we are just in the mddle of the first transition
phase, neaning that CE marking is already possible, CE
mar ki ng of 1VDs is already possible since June, 2000 but,
nevert hel ess, al so national approvals can be applied and
are still valid. Then there conmes the second transition
phase. After the end of 2005 all IVDs in Europe have to be
CE marked and the national regulations, which are quite
different in different countries in Europe, wll be
replaced totally by this 1VD regul ation.

[ Slide]

| nmentioned already the common techni cal
specifications. These are product specific requirenents,
and the question is why they have been defined. Wth think
they are a flexible, fast and updatable process and this is

i nportant for several reasons. Flexible and fast and
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updat abl e because there is a working group, which is a
st eady wor ki ng group, which has defined now the first
version of the CTS but if there is a need, they can convene
again and inprove or update the current version of the CTS
This may be possible if, for exanple, test inprovenent
occur and there is a need for a new requirenent.
Epi dem ol ogi cal changes have occurred in the past and the
respective requirenents need to have all these changes.
Al so, availability of sanples, sanple use and di agnostic
eval uati ons change. For exanple, yesterday eveni ng we
di scussed HI V-2 seroconversion panels which are not
avai l abl e at the nmonent but, for exanple, once these panels
wi |l be available they would be included in the CTS. Last,
not |east, state-of-the-art of 1VDs changes quite rapidly
with tine and this also has to be reflected by a fast
process.

[ Slide]

The CTS consists of general principles and of a
nunber of qualifications of standards to be used for
di agnostic evaluations. | just want to briefly introduce
sone of the general principles which |[ead, to a certain
extent, also to standardi zati on of NAT assays which are
concepted for the European nmarket in the future.

One exanple is that the detection |imt of assays

has to be expressed as a 95 percent positive cut-off val ue
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based on the international standard, as John al ready

i ntroduced and as he nade reference to the EPI validation
gui deline and how this value for the different assays
shoul d be establi shed.

Genone and subtype detection efficiency has to be
i nvestigated and the respective information has to be given
to the user. Quantification limts should al so be
expressed by reference to the national standards, and that
is also an approach for how the systemfailure rate should
be cal cul at ed.

[ Slide]

An inportant statenent in the common technica
specifications for NAT assays is that the so-called
functionality control or internal control is a check for
t he whol e procedure, including extraction/anplification
detection estimated as the current state-of-the-art. So,
any test wi thout such a control will have problens in
Eur ope.

[ Slide]

There are al so certain statenents nmade about how
to investigate robustness, including pre-seroconversion
sanples, high titer sanples. Carryover has to be
i nvestigated and al so the whole systemfailure rate has to
be establi shed.

[Slide]
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The nunber and qualification of sanples have been
defined for the tests which could be used, at |east for
bl ood banks. So, certain nunbers of subtypes and genone
types have been defined, and al so how t hese nunbers coul d
be achieved. | already nmentioned the detection limt.
This is just to give you an inpression. There are many
other tables. Also, for specificity certain nunbers have
been agreed to for the different NATs for different
viruses, how specificity should be expressed.

[ Slide]

At the nonent, we still have national approvals
and different manufacturers contacted PEl also in order to
get approval. At the nonent we have sone problens or at
| east discussions with tests, why the whol e procedure is
controlled. An NAT procedure may start with a
concentration of viruses, for exanple, by centrifugation,
then extraction, precipitation and capture of nucleic acid
anplification and detection of anplification products.
Assays whi ch have internal controls or positive controls
whi ch consist of in vitro transcripts cover only these
| ater steps of the whole procedure and, for exanple,
centrifugation and detection of viral genonmes is, by
definition, not controlled. For the tinme being, therefore,
at least it is discussed at the nonent if a parallel run

control should be required for such tests, which contains
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real virus and which should be perforned once per run in
order to control at |east once per run the whol e process.
O course, this run control should contain the targets in
sui tabl e concentrations in order to nmake sense.

So far the so-called comon technical
specifications are still in a draft version at the nonent,
but they will be accepted by t he European Commi ssion in due
course very probably.

[ Slide]

The second topic of quality assurance and
of ficial medicine control |aboratories, or MCLs, as already
menti oned several tinmes, there is a requirenment for poo
testing for HCV RNA and pools have to be non-reactive and
run controls have to be used and net hods have to be
val idated by internal controls to test for inhibitors.
This is the requirenent as it is stated in Europe, and
there is also testing of plasna derivatives, the so-called
OMCLs have to retest the manufacturing pools, and a future
target is that there could also be a nutual recognition
between OMCLs in the future.

[ Slide]

So OMCL retests these manufacturing pools and
there were efforts nade by the European departnent for
quality of medicines, in Strasbourg, to inplenent and

mai ntai n excel |l ence anong the different OMCLs in order to
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allow potentially in the future nutual recognition. This
consi sts of exchange of expertise and experience between
different OMCLs between, let's say, nore experienced OMCLsS
and OMCLs which just start with NAT testing. In this

network, also a validation guideline has been defined and

testing nodalities -- how many sanpl es shoul d be tested;
the algorithmfor getting final results -- have been agreed
upon.

Al so, EDQM al so defined or prepared the so-called
bi ol ogi c reference preparation which is estimated as a ki nd
of European standard for HCV RNA, and |ast but not | east,
established a proficiency testing systemfor the different
OMCLs.

[ Slide]

| would like to sunmari ze shortly what has been
obtained in this field so far. The whol e proficiency
testing systemstarted in 1998. At this tinme, before the
respective regulation cane into place, it was a kind of
trial phase and OMCLs exchanged materials and perforned a
ki nd of self-assessnment with commopn sanples. At this tine
there were eight OMCLs through Europe which vol unt eer ed.

Since 1999, since this regulation has been in
pl ace, there has been a certain system established for how
this proficiency testing has to be perfornmed. First of

all, there is an external scientific advisor who designs
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the protocols. Two studies are perforned per year. A set
of 20 coded sanples is sent out to the different OVCLs
containing different dilutions of HCV RNA positive sanpl es
and also different genotypes. The nmain focus is not to
obtain maxi mal sensitivity but to focus on the consistent
detection of the 100 international units, which is the
sensitivity limt for this plasma pool requirenent.

In the neantinme, since 1999, six studies have
been perfornmed. The missing study is just being finished
at the nonent. The nunber of participants increased from
eight in the beginning to between 12 and 14, and these
OMCLs cone fromdifferent European countries as well as
from Australi a.

[ Slide]

| would just like to summarize in very few words
the results. In the first two years this was still a
start-up phase for new NAT | abs for several of the OWCLs.
So, a first failures had to be recognized in sone |abs.
These 100 international units were not detected
consistently, but over the different studies there was a
steady overall inprovenent. The |ast study where the
results have been obtained there was no failure at all, and
all the OMCLs which participated had 100 percent detection
of this concentration, which is inportant.

[ Slide]
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This are just the results of the last study which
| just nmentioned. It is not very good to read but here are
the 100 international units in this sanple. Here are
hi gher concentrations, and they all got positive results.

It was 100 percent positive, and with 32 internationa

units still 86 percent of OMCLs get positive results. Wat
is at least as inportant is that for negative sanples there
were no fal se-positive results reported.

[ Slide]

So, this was a short overvi ew about the
proficiency testing systemas it is perfornmed for contro
| aboratories in Europe, and | have to nention EDQM who
provi des the unbrella under which the studies are
performed, especially Guy Rautman and Jean Mark Spi eser who
put nmuch effort into this. As | nentioned also, there are
external scientific advisors and two of them are present
here today. Thanks a |ot.

DR. BI SWAS: Thank you very nuch. Are there any
qguestions for Dr. Nubling? Yes?

DR. GALLARDA: JimGllarda. Dr. Nubling, can
you describe the relationship between the OMCL gui delines
for an external run control which specifies 100 U m as
conpared to the European Pharnmacopei a suppl enment 2000,
whi ch says a run control should be some multiple of the 95

percent |imt of detection of the technology? | am]just
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wondering if one supersedes the other, or if there is sone
har nony bet ween t he European Pharmacopei a and OMCL.

DR. NUBLI NG From an acoustic point of view, I
didn't understand everything, but | think you asked for the
95 percent positive cut-off value in relation to the 100
international units?

DR. GALLARDA: Right, the European Pharnacopeia
suppl ement 2000 specifies that an external run control for
NAT should run at sone nultiple of the 95 percent limt of
detection of the assay.

DR. NUBLI NG  Yes.

DR. GALLARDA: Wereas, the OMCL specifies 100
lUmM for that external run control. | was wondering about
the difference in the two organizati ons.

DR. NUBLING Maybe | do not understand your
guestion but I will try to answer to the extent that |
understood it. This 95 percent cut-off val ue defines the
concentration, a nmethod to detect in 95 percent of the
assays. So, if I would have an assay whi ch woul d det ect
consistently this 100 international units, the 95 percent
sensitivity of this assay woul d be approximately 30
international units. This is a prerequisite because a
factor of three gives you a certainty of nearly 100 percent

detection in three tines higher concentration. This is
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what we need to achieve in order to take consistently these
100 i nternational units.

DR. BISWAS: Mcha, | have a quick question for
you. You had nentioned sonet hing about a whol e system
failure rate. What do you nean by that? What would be a
partial systemfailure rate? Wat does that nean?

DR. NUBLING A whole systemfailure rate is
defined for a conplete systemwhich is installed, for
exanpl e, by a manufacturer in a |aboratory, including
extraction and everything. And, one paraneter which should
be investigated is the conplete procedure to be, let's say,
chal l enged by low titer sanples in order to get
i ndependently which step makes the failure to get the whole
failure rate of the system

DR. BISWAS: Thank you very much, Mcha. Qur
next speaker is ny coll eague, Mei-ying Yu, from CBER, FDA

CBER/ FDA

[ Slide]

DR YU Inny talk | will cover standardization
for donor-screen NAT and in-process control NAT, and al so
wi |l address the other quality assurance issues.

[ Slide]

As you all know, standardization of NAT met hods
is very essential because we have di verse NAT net hods, and

t hey have varied sensitivity, specificity and
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reproducibility. W also have varied m ni pool size for
H'V, HCV NAT. W have 96 to 1200 for source plasm, and
for whole bl ood we have from 16 to 24 pool size.

We al so need anal ytical standards. This is so
that we can have a standardi zed assay and al so standardi zed
reporting so that we can report it either as copies or,
preferably, IUm. Analytical standards will nonitor
| aboratory proficiency and wll be used for lot rel ease of
test kits.

[ Slide]

Donor screen NAT, this is in BPAC, Blood Products
Advi sory Conmittee, held in March, 1997 and it says the
pool test for HV, HCV and HBV is a form of donor
screening, requiring IND and |icensure. Dr. Paul Med
al ready nentioned that this norning. So, we need a donor
identification notification deferral and foll ow-up. W
need to identify and notify recipients of inplicated
products. We need to quarantine or destroy the positive
units and conponents, and we need to perform | ook-back to
retrieve, destroy and unpool ed or untransfused units.

[ Slide]

We do have CBER NAT standards for donor screened
NAT. There are not standards available for H 'V and HCV.
Currently, the NIS standard for HBV is under devel opnent.

The current required analytical sensitivity is 100 1Um
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for pool tests and 5000 IU m for original donation. Note
that this is IUmM, not copies/m. The current guidance
docunent, the CBER gui dance docunent has yet to be updated.

[ Slide]

The CBER HCV panels were formul ated from w ndow
period units. This is negative for anti-HCV, of course,
and is anti-H YV and HBsAg and not detectable for quite a
few other viral agents. It is HCV genotype 1B. The entire
HCV sequence is known. This is in collaboration with Dr.

St eve Feinstone that we determ ned the entire sequence. At
that time, five | aboratories participated in small-scale
studies, and it was deternmined to contain 5 times 10’ copi es
per milliliter.

[ Slide]

So, current CBER HCV RNA panels is a ten-nenber
panel and was derived fromthe HCV stock, diluted with a
defi brinated pool plasma. W have eight positive, ranging
from5 to 10° copies per nmilliliter. It contains two
negati ves and each was filled 0.57 m per vial and stored
at mnus 70 degrees Celsius. At that tine it was tested by
nine | aboratories and seens to be very nmuch in the target
| evel s that we wanted to have.

[ Slide]

Panel nenber nunber one, that contains 1000

copies/m, participated in the collaborative studies. John
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Sal danha just nentioned it. That particular collaborative
study a total of five international HCV reference reagents
were calibrated against the international standard. In
that particul ar coll aborative study CBER nenber nunber one
was assigned to have 250 11U/ m .

[ Slide]

We al so have H V-1 RNA panels in CBER  Panel A,
subtype B has five nenbers, and this is a w ndow period of
plasma units diluted with the anti body negative
defi brinated pool plasma. It has four positives, ranging
from100 to 2.5 tines 10° copies/m, and it has one negative
and is 1.1 m per vial. Actually, the current WHO standard
for HV is originating fromthis w ndow period unit.

[ Slide]

We al so have panel B that is also subtype B that
has ten nenbers. This is a cultured patient isolate
diluted again with defibrinated plasma. |t has eight
positive, ranging from10 to 2.5 tines 10> copies/m . It
does have 105,000 copies in the panels. There are two
negatives and the fill size is 1.25 m/vial.

[ Slide]

The third panel is HV subtype panel. This is
under devel opnent. It has eight subtype panels, A, C D
E, F, G N and O Each panel has seven nenbers, except

that N has four and O has 18 nenbers. Right now, currently
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it is under pilot-scale studies. It is being characterized
and titered by several NAT manufacturers. Full-scale
panels will be fornulated if data obtained frompilot-scale
panels are as expected. | would like to nention that al
these HI V panels are fornmulated in Dr. Hewlett's

| aboratory.

[ Slide]

In BPAC, held in Septenber, 1999, they agreed
that -- this is the exact wording that | put in here on the
slide -- pending a policy on screeni ng whol e bl ood
donations, FDA may not require studies to validate the
clinical effectiveness of NAT for B19 DNA under |IND for
pl asma for further manufacturing. So, this only applies
for recovered plasma and source plasma, not for whole
bl ood. So parvovirus B19 is an in-process control test.

So, it is unlike H'V, HCV and HBV NAT. However, in that
BPAC it was nentioned that we should quaranti ne and destroy
i n-dat e when possi bl e.

[ Slide]

Parvovirus B19 NAT, we need the validation as an
anal ytical test, and approve it under relevant product
license. Now, the proposed |inmt, which we nentioned in
t he FDA NAT wor kshop in 1999 and al so the subsequent
wor kshop held by the NHLBI, we said that the proposed limt

is 10 genone equival ent of B19 DNA per nmilliliter in al
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manuf acturing pools. At that tinme we didn't have an

i nternational standard. So, we would |like to proposed that
as 10 1U of B19 DNA per milliliter in all manufacturing
pool s.

As you know, this particular |evel was set
because of the B19 transm ssion associated with the SVv-
treated pooled plasna in the Phase |V study in healthy
donors. In that particular instance, |less than 10* genone
equi valent/m, none of the lots transmtted to the
recipients. So, for such high titer screening, whatever
the residual B19, it will be neutralized by the anti-B19
present in all large pools, and then al so whatever the
residual B19 is wll be cleared by the manufacturing
procedur e.

[ Slide]

So, for standardi zation of B19 NAT from pl asnma
for further manufacturing we proposed that, for instance,
in preclinical studies, |like for specificity studies, we
proposed to have 500 heal t hy donors nonitored and al so
100, 000 donations in the formof mnipools. Then for
sensitivity we would |ike to have about 20 known positives,
and for analytical specificity, like interference or
anal ytical sensitivity and precision, it will be very
simlar to the guidance docunents for H'V and HCV. As you

know, this is high titer screening for B19. So, the
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anal ytical sensitivity had to be greater, nmuch greater than
100 IUmM. And, no clinical studies, and we only would
li ke to make sure that the manufacturing pool will be
within less than 10* 1U of the B19 DNA per nmilliliter so
that the viral load in the starting pool would be very | ow
to begin wth.

[ Slide]

This is for the B19 DNA standard. This is
derived froma w ndow period plasma unit that has 10%?
equivalent/m, and we dilute it. This is with cryopool ed
plasma. It is not defibrinated plasma. This one is anti-
B19 negative plasma. So, the fornul ated standards contain
10° 1UmM. This is 1 m per vial. The consensus titer was
determ ned by col | aborative studi es because the CBER
preparation is a liquid formulation targeted to contain 10°
genone equivalents. It was a candidate preparation for
establishing an international standard for B19 DNA O
course, AA, which is the freeze-dried preparation, was
sel ected as an international standard but the CBER standard
was determined to contain 10° 11U/ .

[ Slide]

So, we questioned the BPAC in June, 2000 should
the FDA reconmmend that if a plasma pool or mnipool is

found to be HAV positive the individual HAV NAT positive
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donors should be identified and notified of the test
results.

[ Slide]

The BPAC deci sion then was that data provided did
not denonstrate risks significant enough to warrant donor
notification and | ook- back neasures. So, HAV NAT, by
default, for plasma for further manufacturing is an in-
process test and is not a donor screened test. That now
needs to be validated by a clinical trial.

[ Slide]

We have not yet set any standards for HAV NAT.
However, based on the viral load, the HAV NAT will be very
simlar to H'V and HCV NAT validation

[ Slide]

So, we formul ated a CBER HAV RNA standard, and
this is derived froma w ndow period plasm unit that
contai ned 10° copies/ni, and diluted with the cryopool ed
plasma. It is estimated to contain 10* copies/m . However,
the consensus level is still being determ ned by the WHO
col | aborative studies because this was one of the candi date
preparations to establish the WHO standards for HAV NAT.
And, it is 1 m/vial, stored at m nus 70 degrees Cel si us.

[ Slide]

Let me tal k about quality assurance. As you

know, for quality assurance we have assay validation that
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i ncludes the | aboratory tests and well as clinical testing,
specificity, sensitivity and precision. Quality assurance
al so includes quality control testing of conponents and
final test kits, and acceptance criteria specification has
to be set to ensure |ot-by-lot consistency and al so Good
Manuf act uri ng and Good Laboratory Practices.

[ Slide]

The quality assurance issues we already tal ked
about. We really need to standardi ze the assay using the
wel | characterized panels and reference standards. W need
to ensure the quality control of conponents and, finally,
test kits using, again, well characterized panels and
reference standards. Then, we al so need to nonitor
operator proficiency using proficiency panels and training
pr ogr ans.

[ Slide]

O her quality assurance issues, for instance, the
sanpl e preparation includes collection, storage and
extraction and, actually, inproved transportation as well.
The manufacturing consistency of priners, probes and
enzymes is very crucial. Performance of controls,
calibrators and quantitation standards, specinen and kit
stability, instrunent and software validation.

Here | nention sonme controls and quantitation

standards, |ike potency of specinmen controls, purity,
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identity and potency of synthetic oligo, internal controls
and quantitative standards. Then, the stability and you
al so need to make sure you have the control set at, you
know, |ow, nedium copy nunbers and so forth. Acceptance
criteria and specifications need to be set.

[ Slide]

Finally, in the interest of time, | amjust going
to nmention the issues for pool specinens, for instance, for
the QA issues. Denobnstrate enhanced sensitivity or
equi val ence of testing pool, the current nethods, evaluate
the matrix effect due to pooling, and validate |ogging and
tracki ng procedures for the inventory of specinmens in a
gi ven pool. You need quality assurance in conputing and
recording of results. W also need to validate
instrunents, these different instrunents and software used
to nmoni tor pool specinens.

[ Slide]

We have a gui dance docunent. We have an FDA
gui dance docunment for HI V-1 and 2, and this can apply for
HCV and other viruses in general. Then, we al so have
anot her gui dance docunent, a draft gui dance docunent t hat
Dr. Med already nmentioned, and there is a guidance
docunent that is specific for NAT for HCV. It is a very
good docunent. Dr. Mcha Nubling already nentioned it. |

list sone of the analytical procedures. Sone are FDA and
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| CH docunents to validate sone of the NAT test as an
anal ytical procedure. This can be a reference docunent.

[ Slide]

In summary, NAT is currently being inplenmented in
the U.S. as either donor screening or in-process control.
For standardi zati on, CBER currently has reference panels
for HHV and working reagents for B19 and HAV. So, we need
qual ity assurance for NAT-based tests used to screen bl ood
and plasma donations. Thank you very nuch for your
attention.

DR. BISWAS: Are there any questions for Mei-
ying? No? 1In that case, we will break for |unch

DR. YU Is there general discussion for Dr.

Sal danha, Dr. Nubling and nysel f?
DR. BI SWAS: They want | unch!
[ Wher eupon, at 12:05 the proceedi ngs were

recessed to reconvene at 1:05 p.m]
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AFTERNOON SESSI ON

DR. YUVEN. We are going to start the afternoon
session. | would like to nmake a short announcenent for
this afternoon's schedule. This afternoon we are going to
have three sessions. Session nunber three is going to be
experience with the m ni pool NAT for donor screening, and
we have nunerous industry presentations. After section
three, we will have section four, which is progress towards
single unit NAT. Then there is going to be experience with
m ni pool NAT screening for HAV/ parvovirus B19. W have a
ti ght schedul e and each presenter is allowed to have no
nore than ten mnutes. Wlat | would prefer is for
everybody to present about eight mnutes or so and | eave a
m nute or two for a short discussion.

Once our conputer starts, | will first introduce
Dr. Any Conrad, representing NG. | have a clock with ne.
This will force everybody, and the clock is set for eight
m nutes so when the clock clicks you know you have no nore
than two mnutes left. Thank you.

[11. Experience with Mnipool NAT for Donor
Screening (H V/HBV/ HCV) Pl asma for Further
Manuf act uri ng NG

DR. CONRAD: Hold on a nonment. Don't start ny

clock yet! If any fire alarns go off, | get extra tine!
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[ Slide]

| am sure many of us have heard this, we are
going to do a summary of the HCV, HV and HBV trials
conducted with many of my associ ates, partners and
col |l aborators who you will hear fromin a monment. | wll
briefly give the results of the HCV and H V trials that
resulted in our approval, and the status of the HBV.

t hought | would do one other thing. Since everyone el se
who cones after ne is going to break down their individua
things, | thought I would group all of the testing that we
have done into one nmassive group and see how those nunbers
conpare to the individual conpanies that you will hear from
| ater.

[ Slide]

At NG we use a nodified PCR nethod technol ogy
that uses Southern Bl ot detection. | amsure nany of you
have heard this before. The H 'V and HCV tests are now
approved and HBV is being run under an IND. W use a
robotic pooling device, called the T-can. It makes pools
of 512 -- | apologize to all of you who have seen this 2000
times, but we will get this clear one |ast tine.

[ Slide]

That is the T-can.

[ Slide]
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The way we make pools is our pools are eight by
ei ght by eight pools, consisting of 512 nmenbers. So, the
pool s have 512. |If you test a pool and the pool is
negative, we nmake the inference then that all of its
conmponent nenbers are negative. |If it is positive, al
that you need to do is test a row of eight, a colum of
eight and a | ayer of eight and --

[ Slide]

-- lo and behold, where the row, |layer and col um
i ntersect you have the positive sanple. So, essentially
what it does is -- this is an econony neasure; it nakes
things faster, easier and | ess expensive.

[ Slide]

The sensitivity assays, as determned in the
anal ytical sensitivity conponents of our subm ssions were,
for the HBV, we use 2 nl which comes out with a 95 percent
detection limt of 4 copies or 1 international unit; for
the HCV-1 ml assay we have a 95 percent detection cut-off
of 20 copies with 5 international units; and the HHV is 1.4
and 5.

Listening to M ke Busch's talk this norning,
was struck by an interesting point and I will diverge for a
mnute fromny talk, and that is that when we tal k about
single unit testing, the other alternative to that woul d be

to drive the sensitivity of assays |ower and | ower and
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| oner. Theoretically, by increasing the anount of materi al
that we test we can actually get the detection cut-offs to
be sub single unit. W can nake them 0.3 IUnl. That nmay,
in fact, turn out to be a nore econonm ¢ nechani smthan
going to single unit donations. | think you can achieve
the sane sensitivity. If we were to take all 512 nenbers
of the pool and test the entire pool instead of an aliquot
of the pool, theoretically it would be the equival ent of
single unit testing, but that would necessitate us getting
better and better nmechanisns to purify viruses from high
vol unes.

[ Slide]

The clinical trials were conducted on 343,729
donations from approxi mately 48,000 randomy sel ected
donors. The sanples were also tested for the standard
i rmunol ogi c tests, but an inportant distinction needs to be
made here, that sanples from new donors were tested by RT-
PCR only after they had passed their serologic testing, but
all donors that were already in the systemor not newto
the system were tested sinultaneously with the RT-PCR
reaction. So, there will be nunbers that | give you that
have peopl e who were both serologically positive as well as
serol ogi cal |y negati ve.

[ Slide]
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The results for the HCV were 0.031 percent of the
donations, or 105 out of the 342,000 that were found to be
positive for HCV, and 85 of these donations were ElIA
negative. In other words, they were in the w ndow peri od.
But since other serologic tests also occur, |ike ALT, we
t ook those 85 sanples and we | ooked at how many of them had
normal ALTs. So, 75 of those units would not have been
interdi cted had NAT testing not been enployed.

[ Slide]

Just sone interesting nunbers to keep in mnd.
The nean tinme to seroconversion for the sanples we detected
in the study was 57 days, plus/mnus 14. The range went
from22 to 120 days. The average viral | oad of these
anti body- negative ALT nornal sanples was 1.36 times 10’
copies, so very high titer. Cbviously, that supports al
the data that showed this rapid and high increase in viral
|l oad, with a | ow of 7500 and a high of 56 mllion
copies/m.

@42[ Sl i de]

The HI'V results show that 18 out of the 342,000
donati ons were found positive for HV. Ten were both
anti body and antigen negative; eight were positive for
ei ther p24 or antibody by the tine we encountered themin

the pooling system O the 18 donations, they came from
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four donors, for a frequency of approximately 1/12, 000

donors.

[ Slide]

An i nportant conponent, which is going to be
discussed | think in further detail later, is that we nade

suppl enental conparisons of the H 'V pool testing using NAT
conpared to both Colter and Abbott's p24 antigen kit. |

t hi nk, again, the nost inportant nessage and sunmary
nmessage here is to notice that the antigen positive, PCR
negati ve sanples -- there were none, and this led to our
ability to submt in the license the statenent that PCR is
a substitute for the p24 antigen test, nmuch to the delight
of sonme and chagrin of others.

[ Slide]

The conclusions are that 75 of the donations for
HCV woul dn't have been intervened. A total of 8.5 tines
1057 copies were interdicted and not placed into plasma
because of NAT testing, and the HCV plasma testing was
actually sort of sinple and functional to do.

[ Slide]

For H'V, six HV units were interdicted that
woul d not have been detected, for a total viral |oad of
about 7.15 tines 10® and, again, an inportant thing is that
the safety of the units was actually enhanced by usi ng PCR

and anti body screening versus p24 and anti body screening.
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[ Slide]

HBV, just briefly a sunmary because you are going
to see a lot of detail about this, we have actually
identified two different classes of individuals. W found
peopl e who were headi ng towards an acute stage of HBY,
where they have a rapid escalation in virema, followed by
S-antigen positive, and those people then get brought out
and those are the acutes. W have also found a second and
nore conmon cl ass of people whomwe call the chronics, who
have these sort of low, snoldering viral |loads. They are
al so sonetines S antigen positive but we have al so found a
group in here who have S antibody, core antibody. So, they
are S-antigen negative but they still have some DNA. So,
HBV adds a nore conplicated series of issues that have to
be addressed, and | think that you will hear nore about
that in a bit fromnmy coll eagues.

[ Slide]

But there are four classes of people that you can
encounter, the HBV core anti body negative, positive and
different antigen statuses. | think that that is going to
be i nportant.

[ Slide]

Then, for the last slide |I thought I would just
give you the sumary of the nunber of donations that we

have tested and sonme of the frequency rates. W have
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| ooked at 11 mllion, 600-sonething thousand HBVs for a
total of 1136 serologically negative. W have | ooked at 18
mllion HCVs for a total of 1653 serologically negative,
and we have | ooked at 14 mllion H Vs and found 101
donations that were serologically negative. And, those are
the frequencies for the serologically negative in those
three large studies. So, 1 in 10,000, 1 in 11,000 and 1 in
142,000 for HHV. That is all.

DR. YUWEN:. Any short questions or coments?

Yes?

DR. ALLAIN:  You nentioned you have 85 HCV
positive and you said there were wi ndow periods. Did they
al so convert? How many of them seroconverted?

DR. CONRAD: W attenpted to follow-up on all
patients in the clinical trial, sone of the patients that
were donors. But of all the people who cane into the
clinical trial that nade up those 82, all of them
seroconverted. So, all the patients whomwe were able to
foll ow through tinme seroconvert ed.

DR YUMEN:. Qur next speaker is Dr. Lorraine
Peddada, representing Al pha Therapeutic Corporation.

Al pha Therapeutic Corporation
[ Slide]
DR. PEDDADA: Today | amjust going to have a

brief overview of what we did with the HV and HCV
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screening program and give an update on our progress wth
HBV PCR.

[ Slide]

We heard the history of PCR already today severa
times, but we actually started in 1997, working with NG as
the principal investigator for the HV and HCV INDs. 1In
1999 we filed an IND for HBV, and in Septenber of 2001 we
received the first license to test source plasm using PCR

[ Slide]

We have al ready gone over our three-di nensional
pool i ng schene.

[ Slide]

This is the sensitivity of PCR screening source
pl asma at our pool size, which is 512 donations per pool,
and it is about 2000 copies/m for HV and HBV and 10, 000
copies/m for HCV.

[ Slide]

During our clinical trial we submtted data on
the enrolled subjects for HV and HCV, and we did a
retrospective analysis of sanples that we had in inventory
from positive donors. Wth those panels we were able to
cal cul ate a wi ndow period reduction of four days for HV
and 57 days for HCV

[ Slide]
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The HBV clinical study was initiated in August of
2000, and our basis for enrolling would be that the donor
is PCR positive with m nipool testing or hepatitis B
surface antigen positive, but not both. W had 26 PCR
positive eligible donors and we enrolled five. W had nine
HBV surface antigen positive donors and we were able to
enroll four. Qur plan was to follow the donors six nonths
or to seroconversion. W were nonitoring the donors weekly
with PCR surface antigen testing, and | ater we added anti-
core, anti-HBE and E anti gen because the donors presented a
very conplex pattern

[ Slide]

Wth the HBV trial we have only enrolled nine
subjects. So, what we did was to |look in our inventory for
panel s of donors that would qualify. W found 65 HBsAg
positive donors and we anal yzed the | ook-back donati ons
fromall of the donors. From 65 donors we were able to
| ook at 512 donations, and we screened each one undil uted
by PCR, using the NG UtraQual test, and 315 were positive
undi l uted. Then we prepared sinul ated naster pools of 512
and tested again. W were able to detect 142 of the
donations, which gives us a sensitivity of 45 percent.

[ Slide]

This is just to give you an idea of how we

cal cul ate wi ndow period. Wat we are trying to do is
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determ ne the anmpbunt of tine it takes for a donor to go
frombeing HBV DNA positive to surface antigen positive.

[ Slide]

Because we have the panel of donors, the 65
donors, all of the sanples and the bl eed dates, we were
able to make these calculations. So, with a pool size of
512 we were able to analyze sanples from 43 donors and we
achi eved a reduction of 15 days in the w ndow peri od.
Because we were not sure how the master pool of 512 we
woul d work, we al so anal yzed primry pools of 64 and we
were able to reduce the wi ndow period by 23 days. And, the
total wi ndow period as neasured by NAT in undiluted sanpl es
was 36 days in our hands.

[ Slide]

This is just to illustrate that in the plasm
i ndustry we do have a 60-day inventory hold and by cl osing
t he wi ndow by 15 days we are pushing back our inventory

hold 15 days. Then you add onto that the 60-day inventory

hol d.

[ Slide]

This is a summary of our screening to date. W
have been screening H 'V and HCV for four years -- four

years for HV and HCV. One year, actually, we did not
screen using PCR  So, that is three years for HV. The

total donations tested is six mllion for H YV and the total
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nunber of positive donations was 472 and this includes al
positives, not PCR only. This gives us a frequency of 8
donati ons per 100, 000.

For HCV we screened ten mllion donations and had
nore than 3000 positives, for a frequency of 32 donations
per 100, 000. Since we have just started HBV, we have
screened 2.5 mllion donations, with a frequency of 11
donati ons per 100, 000.

[ Slide]

What | did next was to ook at all of the PCR
positive donations out of the six mllion screened, and
| ook at PCR only to see how many we would pick up just with
PCR. W picked up 84 out of six mllion, which gives a 50
percent increase over what we would have gotten with
anti gen al one.

| also | ooked at PCR plus antibody. W were able
to detect 33, and we are calling these true positives
because we got confirmation that the donor was actually
positive.

Over here, what | have | abeled as fal se positives
woul d be the donations that were p24 antigen positive only.
| amvery pleased to hear that we nay be able to reenter
these donors that were deferred. They may be reentered

into our program W detected 837 anti body positive
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donations, and we really don't know if they are true
positives or not.

[ Slide]

In conclusion, | just want to say that with
m ni pool testing we have been able to detect donations that
were positive and not positive by antigen and anti body, and
we have reduced the wi ndow period donations of our
manuf act uri ng pools and, hopefully, elimnated many high
titer units. Any questions?

Dr. YUMEN. Any questions or comments? Keep it
short, please.

DR. GALLARDA: What was your test of record for
surface anti gen?

DR PEDDADA: What was what ?

DR. GALLARDA: What was your test of record for
t he surface antigen ElIA?

DR. PEDDADA: Cenetic Systens.

DR YUOVEN | would like to remi nd anybody from
t he audi ence to please identify thensel ves when they ask
questions. Thank you, Lorraine. Qur next speaker is Dr.
Donal d Baker, from Baxter.

Baxt er
[ Slide]
DR. BAKER: This may seemlike deja vu to you

because you are going to see two Baxter presentations, but
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this is the Baxter on this side of the Atlantic as opposed
to the Baxter on the other side of the Atlantic, which is
goi ng to be the next one.

[ Slide]

| amgoing to be looking at this fromthe
perspective of a manufacturer. | amnot going to talk
about PCR test details because | am frankly, not conpetent
to speak about that.

In the integration of the PCR, we integrated in
two places in the manufacturing process, one is the donor
screening and the second is the production pool. Now, from
a manufacturer's perspective, which is not necessarily
shared by regul atory agencies, our objective is to get a
| ow defined | evel of viral burden in the manufacturing
pool. That is not considered primarily a donor screening
test.

[ Slide]

In the resolution of the results, the information
flowis, of course, critical and this is sonething that we
won't get into in this presentation but | just wanted to
illustrate the conplexity of the flow of the results. W
use NG as our NAT testing |lab and you can see between the
centers, many of these which are contract centers to us,
there is a trenendously conplicated flow of information.

[ Slide]
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| am going to present our integrate sunmary
which, for HCV and H'V, will be from 1998 to June of 2001.
It wll include both the qualified, that is donors who have
donated at |east tw ce successfully, as well as the
applicant donors. In the first half of this year applicant
donors represented about 11 percent of the PCR positives,
just to give you sonme sense of their contribution. So, for
HCV in a little over 5.2 m|lion donations we found 894
positive and that represented 313 donors. Cbviously,
because of the short time between donations, an individual
donor m ght contribute two or three positive donations
before they are deferred.

[ Slide]

For H'V, again we started H V and HCV testing
si mul t aneously, we turned up 14 positive donors. During
that tinme period and still to date we are continuing to do
p24 testing. Had we not done p24 testing in those five
mllion donations, we would have had approxi mately anot her
30 individuals who were only p24 positive who woul d have
cone into the PCR testing. So, that gives you sone sense
of the nunmber of individuals that the p24 test is excluding
for us at present.

[ Slide]

For HBV, there are tines when it is better to be

| ucky than good. Initially, when we were | ooking at HBV we
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considered that it m ght be possible or nore econom cal not
to do HBV testing and just throw out positive pools. | am
very glad that we did not take that approach because, as it
turned out, our HBV positivity in PCR was nmuch hi gher than
we had initially anticipated and it woul d have been very
uneconom cal not to do HBV testing.

[ Slide]

Finally, here are our PCR positives with tine. |
woul dn't read a lot of nmeaning into the apparent increase
wth timne with sone. A |lot depends on how fast your PCR
turnaround is, and our PCR turnaround has beconme nore rapid
and, consequently, since we exclude our ElIA positive
results, we have had | ess chance with EIAtesting to
excl ude individuals so we have had nore individuals enter
the system which is why the PCR positivity has seened to
increase in sone circunstances. It also is predicated on
changes in collections practices and addition of new
centers and the increasing nunber of donations.

[ Slide]

Finally, the systemworks. It is robust and
reproduci ble. W have never had a positive manufacturing
pool, touch wood. It is tinmely. W have been able to, of
course, conplete all the testing and donation resol ution
Wi thin our 60-day inventory hold. And, it has had a

m ni mal inpact, at least in terns of deferred plasm. W
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have approxi mately 1000 donations or so that have been
di scarded in this period of tine. Thank you.

DR. YUWEN. Thank you. Are there any questions
for Donal d? M chael ?

DR. BUSCH. M ke Busch. It was interesting to
hear that you do test your applicant donors and you sort of
separate your yield in applicant versus registered. On a
per donation basis, what is the rate of NAT only in the
applicant versus the registered donors? This would give
you a sense of the relevant incidence in these first-tine
applicant donors versus your regular repeat donors.

DR. BAKER: You know, M ke, | know where you are
comng frombut I don't think I can address the question
because, don't forget, we do our EIA and antigen screening
first so they all get kicked out. So, of the PCR
positives, for the first half of this year there was only
about 11 percent that were applicants. But | don't know
what the EIA positivity anong the applicants is.

DR. BUSCH. \What percentage of all accepted
donations are fromapplicant versus regular registered? Do
you have a sense of that?

DR. BAKER: W don't accept applicant donations.
Right? So, they have to donate tw ce before we accept
them | can't give you the answer you want. W don't

col l ect our data that way.
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DR. BUSCH  Thank you, Donal d.

DR. YUWEN. Qur next speaker is Dr. Gerald
Zer | aut h, representing BaxterHyl andl nmuno.

Baxt er Hyl andl nmuno

DR. ZERLAUTH: Thank you.

[ Slide]

This is the other part of Baxter's activities,
conprising actually both sides of the world. W are
collecting plasma in the United States, pooling it in the
United States and sending it over to Europe. So, this HQ
PCR I ND approach is a truly global activity.

[ Slide]

As | said, we are collecting our plasma in the
U.S. in community bioresources plasna centers, 23 centers
whi ch bring about one mllion liters of plasnma per year.
These donations and serol ogy sanples are sent to Hoover,

Al abama for serology testing, while the PCR vials are going
to the pooling lab in Round Lake, north of Chicago. These
sanpl es are pool ed upon the arrival of the serol ogy data.
So, we are only pooling serology non-reactive sanple into
pool s of 512, according to the schenme already seen in pools
of 512 individual donations.

[ Slide]

These the PCR pools, the nmaster pools are then

sent to Vienna in a daily approach by airplane and are
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tested in Vienna with a test systemwhich we call H Q PCR
Most of you knowit. It is the same for HV, HCV and HBV
RT or PCR, depending on the virus. It is a l|laser-induced
fl uorescence detection system based on si ze-dependant
separation on polyacrilom de gels. W have an interna
standard which we ternmed the internal quality marker. The
tests are validated as qualitative tests, and these tests,
of course, are tested against all avail abl e genotype panels
and are validated according to the guidelines that have
been cited several tines this norning, in Europe and, of
course, against the FDA guideline and, of course, against
all the panels that have been rel eased by the FDA.

[ Slide]

So, overall, the sensitivities are nowin IU and
not cal cul ated but tested agai nst WHO st andar ds,
calibrated, as given here, HBV, 11 11U m; HCV, 24; and H V-
1, 65. Just to conplete, we also include parvo B19 which
has 34 11U m, which is a quantitative assay; and HAV, wth
157 what we call Baxter units because we are | acking an
i nternational standard at the nonent. Just to avoid genome
or other equival ence we have Baxter units which wll be
repl aced as soon as we have a WHO i nternati onal standard.

[ Slide]

The results, as we are a newconer in this IND

busi ness, we only started in April and we have done 540, 000
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donations so far in about 1000 pools, and we have seen 13
positive pools for HCV, one for HBV and none for HV. 1In
terns of donations, we have 13 donations but these 13
donations were fromthree individual donors that we could
identify in this process and, obviously, one donor a non-
HV. So, | think we have to carry on until we get the
necessary nunber to cal culate the nunbers as we have seen
them previously. O course, we are going to use depository
sanpl es to increase the nunber of positive pools and show
that the system works.

[ Slide]

So, this is actually what | have to show at the
monment, and | hope next time | have nore concl usive
results. Thank you for your attention.

DR. KLEI NVAN: Steve Klienman. Just a very quick
guestion, is this a triplex assay or three individual PCR
assays?

DR. ZERLAUTH  These are three individual PCR
assays and extraction as well for two.

DR. BUSCH. M ke Busch. A clarification, so the
pl asma that you are testing is a separate collection
system separate centers fromBaxter U S. is collecting?

DR, ZERLAUTH. It is a Baxter owned group of
pl asma centers. W just used those because we have those

in our European files and we can use that plasma in Europe
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as well. So, we get the mllion liters for testing and
nost of it for use in Europe.

DR. BUSCH. It is conpletely separate collection
from what Don Baker was tal king about?

DR ZERLAUTH  Don Baker's is contained in this
to sone degree.

DR. YUMEN:. Qur next speaker is Barbara Msecar,
representi ng Bayer.

Bayer

M5. MASECAR: Thank you for the opportunity to
present this afternoon.

[ Slide]

| would i ke to briefly give you a sunmary of the
NAT donor screening at Bayer Corporation.

[ Slide]

This is a recap of where we are right now. Al
of our donations are currently screened for the big three,
HCV, HV and HBV and we are al so doing in-process testing
for parvovirus B19 by NAT. Currently, HCV, HV and parvo
testing is Bayer's Raleigh test |aboratory in North
Carolina and that is on a 96-sanple mnipool format. The
HBV testing is performed at NG@ on master pools, if you
will, of 480 sanples that are prepared at the Ral ei gh test

| ab and then sent to NG, in Los Angel es.
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Today | will be giving you sunmaries of the HCV,
H 'V and HBV, and ny col |l eague, Todd G erman, wll be
presenting the parvovirus data | ater on today.

[ Slide]

As far as HCV goes, we began testing in Septenber
of 1997 and we have been using the Roche Anpli Screen
m crowel | plate nethod. W began enrolling foll ow-up study
donors that were found to be NAT positive and anti body
negative in 1997, and we continued that enrollnment until
January of this year. During that tinme frane we screened
6.5 mllion sanples representing 385,000 donors
approxi matel y.

[ Slide]

During that tinme we discovered and identified 383
NAT positive, antibody negative donors. | want to
underscore here that this was as judged by the Abbott EIA
version 2.0 test. O these 283, 289 were qualified;, 94
were applicant. W were able to enroll 152 into the
foll owup studies, which is 24 weeks in our program W
found that conpared to EIA 2.0 the reduction in the w ndow
period was 66 days.

[ Slide]

We provided 71 of the sanple panels fromfollow-
up to Leslie Tobler, Blood Centers of the Pacific, for

further study, and she, anong other things, retested these
M LLER REPORTI NG COVPANY, | NC.
735 8th Street, S. E.
Washi ngton, D.C. 20003- 2802
(202) 546- 6666



S99

panels with the Chiron version 3.0 EIA test. Wat she
found was that in 42 of the 71 panels seroconversion did
not occur sinultaneously with the version 2.0 and 3.0. As
you m ght expect, in those cases where there were
di scordant results seroconversion with the 3.0 preceded
seroconversion by 2.0 by a nedian of 17 days.

[ Slide]

In 55 of the 71 panels that Dr. Tobler tested the
i ndex donation showed concordant negative results with both
the version 2.0 and 3.0. So, the index donation being the
first NAT positive donation was, indeed, negative with both
versions of the EIA test in 77 percent of these panels.
However, in 16 of these panels, or 22 percent, the index
donati on was actually positive with version 3.0.
Interestingly, two of the 16 we foll owed for about six
nonths, and with version 2.0 there was never a
seroconversion. One of these was RIBA positive, one was
RI BA i ndeterm nate, but in our programwe don't test RIBA
unless the EIA is positive. So, we didn't have an
indication prior to this work that the RI BA was positive.

[ Slide]

O 383 of those donors that were identified as
NAT positive and anti body negative, 23 of the study
participants were negative for all tests upon foll ow up.

This could be assuned to be due to fal se-positive NAT, but
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the nore likely reason is |low | evel contam nation during
col l ection, processing or testing. |In 1997, when that
screeni ng began at Bayer, at about that sanme tine we
changed to an open tube drain and drip nmethod for sanple
col |l ecti on.

[ Slide]

So, we got wise to that; that wasn't the way to
go. So, we reinstituted closed sanple collection in
Novenber of |ast year. Also, early on we changed | ab
processes so that multiple positives froma single mnipool
are always confirned froma backup sanple. So, since
February of '99 all HCV and H V positives are confirmed by
backup sanples if they are not the sole positive in the
m ni pool of '96. So, four of the 93 were collected prior
to February of '99 and one, perhaps two, were collected
after the inplenentation of closed sanpling. There is sone
conflicting information fromthe plasma centers on that.
Unfortunately, we stopped enrolling -- well, fortunately or

unfortunately, we stopped enrolling donors in the follow ng

January. So, inthe tinme frane to collect it -- thereis
no data -- is quite short.
[ Slide]

Switching to HV now, we also use the Roche
Ampl i Screen H'V mcrowel |l plate nethod. The testing began

in Septenber of 1999, and we ended foll ow up study
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enrollment in April of this year. During that tinme we
screened about four mllion sanples, representing 200, 000
donors.

[ Slide]

During that followup study period we identified
23 donors that were positive by H 'V NAT only and seven
donors that were positive for both NAT and p24. This is
howit falls out as far as applicant and qualified as
defined by ABRA, three of the NAT positive only donors were
applicant and 20 were qualified, and all of the donors that
were positive for NAT and antigen were qualified donors.

[ Slide]

We enrolled nine of the NAT positive, antibody
negative donors into the foll owup study and what we found
was that the reduction in the window period relative to p24
antigen was six days, with an N of 14, and ni ne days
relative to antibody, with an N of eight. So, you can see
by these nunbers that we al so had sone additional data from
subsequent donations from donors that were not enrolled in
foll owup. Indeed, all of these nine did confirm upon
fol | ow up.

[ Slide]

Just a slide about assay performance in our
hands, the Anpli Screen HCV assay has about a 1.5 percent

positive control failure rate and a 0.5 percent negative
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control failure rate. For HV, it is somewhat better. It
is 0.8 percent positive control failure rate, with | ess
than 0.1 percent negative control failure rate. This
conpares quite favorably to sone data that we have from our
own viromarker test |aboratory when it was in operation, in
1997, of 2.4 for positive control failures and 1.1 percent
for negative control failures.

[ Slide]

HBV by NAT -- as | nentioned, the testingis
performed at NG@ on pool ed sanples that are prepared by
Bayer. W began testing in July of 2000. W ended foll ow-
up study enrollnment the follow ng August. During that tine
we tested 349,000 sanples, representing 45,000 donors.

[ Slide]

We identified 19 donors as NAT positive and
surface antigen negative. W enrolled ten in the followup
study and the average reduction in the wi ndow period was 11
days relative to surface antigen. Again, the Nis 7. That
is conprised of four participants of these ten, and three
that we got data from subsequent donati ons.

[ Slide]

So, of those ten that were enrolled in the
foll owup study, as | said, four were subsequently surface
antigen positive. However, six did not test surface

antigen positive during the foll owup study. Four were
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anti -core positive, and that was after follow ng themfor
12 to 14 followup sanples. Al those were positive the
first time we tested themfor core but it was al ready when
they were in followup. Two were negative for al
subsequent tests, and that was HBV NAT, surface antigen,
anti -surface antigen and anti-core. For one of these
donors we only had one followup study and the other one we
foll owed for 29 weeks basically, but they were negative.
Interestingly, both of these were fromthe sanme plasma
center, collected a day apart. So, | amnot sure what that
means but it is coincidental.

[ Slide]

Fol | ow up HBV NAT data for three of the four
surface antigen positive, anti-core negative donors was
intermttent during followup period, and it may be
i ndicative of a preexisting |owlevel HBV infection, as was
al ready presented. Further characterization of follow up
sanples for these HBV foll owup donors is in progress at
NG .

[ Slide]

In conclusion, | would like to acknowl edge sone
fol ks that helped ne with the data presented here, El eanor
Davi s, Sue Banazek, Matthew Ni cosia from Bayer, Leslie
Tobl er from Bl ood Centers of the Pacific and Rich Smth

fromNGE. Thank you for your attention.
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