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P-ROCEEDI-NGS
(8:40 a.m)

DR.  FEI GAL: Good norni ng. Maybe we
could get started. 1'd like to welcone you to FDA' s
Wor kshop on Bl ood Donor Suitability.

I'"'m David Feigal. |'"'m the Deputy
Medical Director at the Center for Biologics.

And one of t he nor e I nport ant
responsibilities -- one of the responsibilities
actually recognized in the last revision of the
Public Health Service Act in 1944 is our
responsibility for assuring the quality and the
safety of the bl ood supply.

Today's workshop is intended to gather
scientific information to assist the FDA and the
Departnent of Health and Human Services in efforts
to update and revise blood regulations on donor
suitability.

It has only been about two decades since
we began explicitly asking donors to self-identify
or began | ooking at the kinds of factors that m ght
be risk factors for transmtting infectious
di seases.

And since that tinme, nmuch has changed,
both in our know edge of the epidemology, in the

energence of infections that we were unable to even
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test for two decades ago, and in our know edge of

t he transm ssion.

The way that the process works is that
regul ations are pronmulgated in the Code of Federa
Regul at i ons. Fans of the CFR know these as, in the
book of nunmbers, as Sections 21 CFR 610 and 640.

And when we propose a change in
regul ations, the process which we go through to do
that is to first carefully, and in consultation with
advisory commttees and with workshops and wth our
partners in the public health service, including the
Center for Disease Control and the Nationa
Institutes of Health, develop the scientific basis
for updating the regul ations.

Today is part of that process for taking
a look at these specific regulations. Another part
of the process which noves nore quickly than
changing the regulations is to wuse guidance
docunents.

These, in the past, have had various
nanes -- Points to Consider, Blood Menorandum --
al though we unified all of the ways that we deliver

gui dance through a procedure we call Good Guidance

Pr ocedur es. And so now all of these different
vehicles are called guidances. And we are able,
SAG CORP.
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through this process, to actually also conmunicate

i nportant information.

Several of the exclusionary criteria
we're discussing today were initially issued as
gui dance docunents. And one of the questions, as we
go through the wupdating process, is since nmany
things that cone out that are done initially are
done through guidance and they don't have the
binding force of a regqgulation, when is it
appropriate to turn the guidance into regulation so
that that standard 1is enforceable, since the
regul ations are our interpretation of the Public
Heal th Service Act and sonetinmes the Food, Drug and
Cosnetic Act?

More broadly, | guess, today we're
| ooking at the very first parts of the multiple
| ayers in the safety net of the blood supply. This
step that we're |looking at today first begins with
provi di ng educational material, screening donors by
asking the donors questions about their health and
ri sk factors.

This nmeans that trained personnel need
to be able to interview the donors and help
determine if that's a suitable donor, and find out

if potential donors should exclude thensel ves.
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The FDA reconmmendations and regul ations

to exclude potentially infective donors have
expanded over the years as we've sought to exclude
for risk factors for hepatitis B and HV, but also
i ncluded such viral variants as -- and |ooked for
the donor exclusion questions that would also
identify high risk for HV Goup O and the thorny
i ssue of the theoretical risks for diseases such as
Creuzfel dt - Jakob di sease.

The second part, after donation, is that
blood is tested for blood-borne agents, including
H'V, HBV, hepatitis C and HILV | and I1. This, in
fact, gives us feedback in terns of how successful
we are in sone of the donor exclusions and provides
sone of the scientific basis for identifying our
success in this process.

The difficulty and the reason why
testing cannot conpletely replace donor exclusion is
because of the difficult issue of w ndow periods --
that tinme when soneone is infectious but you cannot
yet detect it with your blood screening tests.

Today we'll hear scientific information
on the risk of transmssion of HV, hepatitis B,
hepatitis C, the HILVs, and energing infectious
di seases, in categories that have been identified

for exclusion in the past -- nmen who have had sex
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with another nman even one tine since 1977, nen or

wonmen who have exchanged sex for noney or drugs
since 1977, and nen or wonmen who have abused
intravenous drugs. W wll also hear presentations
on the risk to partners of such individuals.

The underlying question that we're
grappling with in looking at our current guidance
and regulations is whether the FDA should maintain
the lifetime exclusion for these individuals that
have been described as being involved in these
activities.

And also at issue is the rationale of
deferring sexual partners for such persons for only
12 nont hs.

W wi il begin and hear the epidem ol ogy
on the introduction of retroviruses into human
popul ati ons. W'l | hear information on the
i nci dence and preval ence of H'V, hepatitis, and HTLV
in individuals who engage in activities thought to
be at high risk for infection.

W wll hear a presentation on the
preval ence and incidence of blood and plasma donors
and the inpact of the donor deferral criteria on
bl ood safety. And we will consider the advances in

donor testing and narrowi ng the w ndow period by the
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introduction of investigational genetic tests for

HCV and HI V.

We'll also consider a nodel to assess
t he i nmpact of changes for these donors.

The challenge before us is to maintain
safety and availability of blood plasna and products
and bal ance the enthusiasm based on inprovenents
gai ned by advances in test technologies, wth due
caution based on the past unfortunate experiences of
being unable to stop disease transmssion with the
met hods of those days.

I'"d like to just conclude by welcom ng
you all. | think that it's a testinony to how
interesting and inportant this topic is that we have
such a good turn out and such broad representation
at this tinme of year during a holiday week.

And let ne introduce Dr. Andy Dayton,
who will also nmake sone introductory remarks.

DR DAYTON: Good nor ni ng. Thank you
all for being here, and welcone to the Donor
Suitability Wrkshop.

I think you've had a very good
i ntroduction as to what our scientific questions are
today, and all I"mgoing to do is just remnd all of
us of the theoretical framework in which the FDA

tends to | ook at deferral issues.
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This is what we're trying to prevent,

obviously, infection getting from potential donors
into the blood supply. Qur main weapon for this is,
of course, tests for infectious agents.

Coul d I have the next overhead, Martin?

Ckay. So we have tests to prevent bad
things from getting into the blood supply. But
tests are inperfect, and here are ways that
infections get into the blood supply, bypassing
tests. W essentially have preval ence issues.

In this case, it would be undetectable
strains of a pathogen which the current tests don't
recognize. In this general category would al so, of

course, cone energing pathogens which have not --

for which there aren't good tests -- blood bank
errors -- these are very rare. And general failure
rate of the test depends on the test. Certainly,

for sonething like H'V, this is essentially zero.

And then we have incidence issues by
which infectious agents can bypass the tests, and
this is the window period that Dr. Feigal referred
to.

Martin, can you nove that up a little
bit now?

So that we can actually -- in an idea

worl d, we can actually calculate the total nunber of
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i nfectious slipups, total nunber of tines we get an

infected unit slipping into the bl ood supply.

And it nerely equals the nunber of bl ood
donors tinmes the prevalence tines the summation of
these various errors for the preval ence issues. And
for incidence issues, it's blood donors tines
essentially an incidence factor, which is described
her e.

Can | have the next overhead? Ckay.
That's good.

Now, how do we -- is this perfect?
Vell, no, this isn't perfect. Things can get around
the questionnaire as well as getting around the
tests. |If society is well educated, we have a | arge
nunber of self-deferrals, which is good.

The questionnaire which we have desi gned
to block the people from -- infected people from
actually becomng potential donors can also be
bypassed not only by self-deferral, but there are
ways in which the questionnaire can fail.

And these are very difficult issues to
pin down. For i nst ance, ineffective risk
i dentification. If we have not appropriately
identified a certain risk category, those people
wll, of course, get through the questionnaire and

get to the testing stage.
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Test - seeki ng behavior -- you see this in

people who show up to the blood donation centers
because they know they're going to be tested. And
even if they know they're in a high-risk category
and they're not supposed to show up, they appear
because they know they can get a test.

Sonetines there is resentnent. And it's
a very easy thing to understand how people can feel
resentful towards being told that they're not

appropriate for giving bl ood.

Peer pressure -- a group of people al
decide to give blood at, let's say, sone kind of
community organization, like a church, and peer

pressure can induce people to give inaccurate
answers on the questionnaire.

M sunder st andi ng of questi ons. If it's
a poorly designed questionnaire and sonebody doesn't
understand what's being asked, you can have people
i nappropriately getting through the questionnaire.

And this is a -- we're not going to
di scuss the questionnaire issues very nuch today,
but it's a very significant problem because the
guestionnaire is getting fairly long and there's a
lot of interest in subcategories in high-risk
behavior, to see if we can factor out |ower-risk

subcategories of what we currently consider high-
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ri sk behavi or. And that can give you a problemin

maki ng a very conplicated questionnaire.

Coul d I have the next overhead, Martin?

So how do we approach this? Wll, there
are two ways. | really should say prospective
approach, or forward approach, for the first way of
doing it. And that's to determne all of the
nunbers that feed into that nodel that | just showed
you, and we will be discussing that data today.

W want to know the preval ence, the
i nci dence, and how that factors out according to
ri sk behavior. W want to know the size of the
behavi or categori es, and that's inportant in
determ ning the nunber of blood donors that we have
fromthat category.

W would like to know bl ood bank error
rate. We don't have a |lot of good data on that. W
would like to be able, of course, to quantitate
undet ected strains. Easier said than done. e
would certainly like to know accurately the assay
failure rate for other reasons, and | think we
probably have reasonable data on this in nost cases.

And we really want to know what is the
behavior of the various risk groups in terns of
sel f-deferral and questionnaire behavior. And this

is actually a very conplicated question and a very
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maj or question because -- and it wll be addressed

today in several talks.

But when you don't know how many peopl e
in a certain risk category are going to correctly
answer the questionnaire, or how many are going to
self-defer, it makes it very difficult to estimate
what the risks are of having that particular
behavi or group donati ng bl ood.

Coul d I have the next overhead?

And then there's the retrospective
approach in which we |look at failures and determ ne
their sources. And we'll see data on this today,
too. The typical exanple of this would be to take
case histories of post-transfusion episodes. Now,
this IS particularly inportant for enmer gi ng
pat hogens in early stages of epidemcs when there
aren't good tests.

More relevant to what we're doing today
is identifying and categorizing the risks associ ated
with the units that test positive. You can consider
this basically as a reality test for t he
cal cul ations that we would have made with the data |
just -- the kind of data | just indicated we | ook
for. O you can consider it as the truest

assessnment of direct threats to the blood supply --

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

16
in other words, residual risk. This is what the

bl ood testing centers and the tests actually see.

The next overhead, please, Martin.

Now, |I'm not going to dwell at this on
length, but in certain special cases pertaining to
changes in policy, which is often what we're faced
with, sonetines a nodified approach can be pursued
to calculate the effects of policy changes. For
t hose of you who, about a year ago, cane to the MSM
presentation of the BPAC about a year ago, this is
what we approached that issue with

| f a deferral policy is al r eady
consi dered adequately safe, and that's a big if --
but if it is considered adequately safe and there is
perhaps a desire to change the policy, for exanple,
from a highly restrictive policy such as lifetine
deferral to perhaps a less restrictive policy such
as a one-year deferral, one can ignore the bypassing
of the questionnaire issues, which, as | said, is a
very difficult thing to cal cul ate.

And the reason you can do this is
because anybody who's already bypassing the
questionnaire would be unaffected by the enlarged
i nclusion categories -- in other words, the narrowed

excl usi on categori es.
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O another way of saying that is they're

already getting to the testing stage under the
current policy, and they'll still get through the
guestionnaire after the new policy, whether they
intend to be newWy included or not.

So in situations like this, one can then
assess the effects of changes in policy sinply by
appropriately mul tiplying t he preval ence and
incidence rates in those first equations | showed
you by the expected donation rates in a high-risk
behavior category, and the size of the newy-
i ncluded category, to estimte new challenges to the
testing step. And | won't dwell on this further.

Let ne just sum up in the last -- so
there are many different aspects of a transfusion-
transm tted di sease that nust be understood in order
to understand its risk to the blood supply and to
appropriately fornmulate a policy deferral -- or
deferral policies.

There are different approaches to
estimating risks, and they're often conplenentary
and are rarely nutually exclusive. W sel dom have
all the nunbers we need to perfectly estimate risk.
It's not a perfect world.

Because of these indeterm nacies, we

must build redundancy into the system And you can
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see that, and that's basically why we have both test

and questionnaires.

W nust always consider -- and here |
haven't discussed this at all, but it will be the
subject of our first talk. W nust always consider
the great unknown of energing, poorly understood,
poorly characterized pathogens, because we can't
pick them up with the questionnaires always and we
can't pick themup with the tests al ways.

And we feel -- the FDA feels very
strongly that the public and Congress have nade it
clear that they desire a zero error tol erance policy
with respect to the blood supply. I n other words,
the health of the recipient of the blood or the
bl ood products nmust always be our primary concern.

So with this very brief overview, | want
to thank you for your attention.

And let nme introduce our first speaker,
Harold Jaffe, who will talk on the introduction of
retroviruses into human popul ations, a nodel for
enmer gi ng pat hogens.

DR JAFFE: Good norni ng. l'd like to
thank Dr. Dayton and the FDA for inviting ne to be
w th you.

Wiile I"'mnot entirely sure how ny topic

is going to relate to the rest of the neeting, | was
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very pleased to see the term "energi ng pathogens”

used because it nmakes ny bosses at CDC smle.

VWhat |'m going to try to do is exam ne
the epidem ology of retroviruses that are known to
infect humans as a nodel for energing bl ood-borne
pat hogens. And while, clearly, HV 1 is the nost
inportant and well understood of these, | want to
conpare and contrast HV 1 wth sone of its
retroviral relatives.

Coul d sonebody turn the first slide on?

Okay. Well these are the subfamlies of
the retroviruses that we're concerned about, and

t hey include, of course, the lentiviruses.

Now | can't see. | don't need to see
do |?

The lentiviruses, HV 1 and 2, and their
siman counterpart -- SIV -- which, as I'll point

out, has actually infected humans; the oncoviruses,
HTLV | and 11; and the spumaviruses, which are also
known as foany viruses.

For each of these subfamlies, we can
really ask the same questions. W can ask: where
did the virus cone fron? \Wen was it introduced
into humans? Once it was introduced, did it spread?

If it did spread, what were its transm ssion routes?

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

20
And once it spread, did it establish itself in any

particul ar popul ati ons?

Then, based on the answers to these
guestions, | want to see if we can draw any genera
concl usions about the |ikely epidemology of a new
bl ood- bor ne agent.

Let's just start with sone very basic
information that |I'm sure you nostly know about HV
1

As I'll illustrate in a nonment, the
closest relative of HV 1 anong the non-human
primates i1s the chinpanzee siman imunodeficiency
virus, SlVcpz. As I'll also try to illustrate in a
moment, although we don't know exactly when HV 1
first occurred in humans, it was probably on the
order of about 50 years ago, although the gl obal
spread clearly didn't occur until later than that.

We all know that it causes AIDS, and we
all know its basic routes of transm ssion. A ngjor
question for this neeting, of course, is: whi ch
group shoul d be considered at highest risk for these
various infections?

For pur poses of Al DS and H V
surveillance in the United States, these are the
categories that CDC considers to be exposure groups

for HV 1 and, of course, they include hono and
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bi sexual nen, injecting drug users, persons wth

hermophilia, transfusion recipients, and the group
reporting specific heterosexual contact with an HV
i nfected person, or soneone known to be at increased
risk for H V.

Now | want to |look at sonme of these
points in a little bit nore detail, the first
guestion being: where did HV 1 cone fronf

And how does this thing work?

Ckay. This is a phylogenetic tree,
whi ch you probably can't see. And if you could see
it, you probably wouldn't be able to figure it out.
But 1'lIl try to point out sone of the inportant
poi nts.

This is a tree that was published just a
few nmonths ago by Sinon & Associ ates. And what it
does is conpare the genetic sequences in the
envelope region of HV 1 and the chinpanzee
I entiviruses. You can disregard this part down here
whi ch deals with HV 2.

The point it makes is that, first of
all, we can see three groups of HHV 1 viruses -- the

Goup M O and NN Goup Mis, of course, the ngjor

gr oup. It's the one that's responsible for the
gl obal pandem c. And it includes a nunber of
SAG CORP.
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subgroups lettered A to J, sone of which are shown

her e.

This appearance is called a star
phyl ogeny by the people who work in this area. And
what they say is the star phylogeny suggests a
single introduction of an ancestral virus that then
evol ved into these nmany subtypes.

Now, of course, Goup M is the
predom nant subgroup of HV 1 in the world, and it's
the one that's really responsible for the gl obal
pandem c, but there are several other groups as
wel | . The Goup O viruses, which are shown over
here, were first reported in 1990.

They're genetically quite distinct from
the Goup M viruses. They're found mainly in
Camer oon and adj acent countries in Africa, although
two African patients have been reported with Goup O
infections in the United States.

Finally, in the article that | just
mentioned by Sinon, the authors describe a new
subgroup, Goup N, which is represented by a single
isolate again obtained in Canmeroon from a person
with an AIDS-1ike illness. And this is thought to
be a prototype for this new group

There are also two chinpanzee viruses

shown up here, CPZant and CPZgab, which represent
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viruses from Zaire and Gabon, respectively. The

genetic distances on this tree are indicated by the
branch | engt hs. And you can see that the Goup M
and the Goup O viruses are not particularly close
to these chinpanzee viruses. But the Goup N
actually is quite close to this virus from a
chi npanzee in Gabon, and it appears Ilikely that
these two are highly rel at ed.

| think nost people in this field
believe that there were separate introductions of
ancestral viruses, nost likely from chinpanzees,
that resulted in these three groups of HV 1.

Now, if it's true that each of these
H'V 1 groups has its own ancestor, when were these
ancestors introduced i nto human popul ati ons?

The only group that we really have much
information for is the Goup M the predom nant
virus in the world. And this conmes from a study
that was done by David Ho & Associates in which they
were able to look at a plasma sanple that had been
collected in 1959 from what was then known as the
Bel gian Congo and were able to obtain at |east a
fragnmentary genetic sequence of a virus in that
sanpl e.

It's shown here in yellow And the

point is that this sequence seens to be very close
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to the hypothetical ancestral strain from which the

subtypes D, B, and F viruses were derived.

Based on what's known about t he
evolutionary rate of HV 1, these authors suggest
that the Goup M viruses probably shared a common
ancestor, perhaps in the 1940s or the early 1950s.

Now what happened after these viruses
were introduced into the human population isn't
real ly known. | think nost likely the viruses did
spread relatively slowy in parts of sub-Saharan
Africa for a nunber of years, and it's possible that
the spread then accelerated wth the social
di sruption and population novenents that occurred
followng the end of colonial rule in many of these
countries in the 1960s. In retrospect, there
probably were clinical cases of AIDS in sone African
cities by the md 1970s.

How and when the virus entered the
United States is also not known. In collaborative
studies that CDC conducted in San Francisco, we
found that, |ooking at serum sanples that had been
collected fromgay male STD patients in 1978, about
five percent were seropositive.

It would be nice if we had conparable
data from injecting drug users and other groups at

that tine. Unfortunately, we don't. One way we
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m ght gain some insight, though, into the very early

spread of HHV in the United States and the resulting
AIDS cases is sinply to ook at this chronol ogy of
the first reported AIDS diagnosis in these various
exposure groups.

This is based on CDC s surveillance
dat a. |"ve excluded a couple of very early cases
that seempretty questionable. But it's interesting
to see that, in retrospect, the first case of what
we now call AIDS that was diagnosed in a gay man
actually was in 1977, which was four years before
the epidem c was recogni zed.

Two years later, we had the first case
in an infant born to an at-risk nother and in a
transfusion recipient; in 1980, the first case in an
injecting drug user; and, in 1981, the first case in
a henophilic and in a heterosexual contact.

Again, | wouldn't take this chronol ogy
too literally, but I think it would at |east give us
sone idea, or a rough idea, of how the virus was
spreading in the early years in the United States.

The story of HV 2, | think, bears many
simlarities to HHV 1, but there are sone inportant
differences that | want to try to enphasize. Li ke
HV 1, we think that HV 2 as derived from a non-

human primte -- in this case, the siman
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i mmunodefi ci ency Vi ruses t hat af f ect sooty

mangabeys.

W don't know when this crossover
happened. The first docunmented infections, in
retrospect, in humans were in specinens collected in
West Africa in the 1960s, but the virus certainly
coul d have been there before then.

The geographic distribution of HV 2 --
we know that it's by far the nbst comobn in West
African countries and in several of the fornmer
Port uguese colonies in Angola and in Mzanbi que, but
certainly has not had the sane kind of worldw de
spread that we've seen for HV 1.

We know that H'V 2 causes AIDS, but the
rate of disease progression is certainly |ower than
what we see for HHV 1. And while the roots are the
sane, as |'ll point out in a nonent, the rates of
H 'V transmi ssion by these routes are substantially
| ower .

Wthin the United States, the only group
that can be considered to be at increased risk for
HV 1, at least right now, would be persons born in
certain West African countries.

Now, trying to | ook at these points in a
little bit nore detail -- again, this is a

phyl ogenetic tree, which is certainly confusing.
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But it's also kind of interesting, and I'll just try

to point out the main points it's trying to make.

This conmes from Beatrice Hahn &
Associates, and it |ooks at a series of subtypes of
HV 2 virus, AID F, shown here. The HI'V 2 strains
are all showmn in white. And siman strains,
particularly from sooty mangabeys, are all shown
here in yell ow.

The inportant point here is the genetic

rel ati onship between the human virus H'V 2 and the

siman viruses is very, very close. It's much
cl oser than what | showed you previously for HV 1
and the chinpanzee viruses. In fact, t he

relationship is so close that we can use HV 2
anti body tests to detect these siman infections.

Beatri ce Hahn has suggested that each of
the HV 2 subtypes that are shown on this slide
probably represent a separate introduction of an
ancestral SIV strain into a human popul ati on.

The differences in the rates of HV 2
transm ssion conpared to HV 1 are really very
stri ki ng. This slide, for exanple, |ooks at the
rates of perinatal transm ssion of the two viruses
in three studies, two of them from West Africa and

one in France.
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You can see, as you would expect, the

HV 1 transmssion rates, in instances where the
not her has not been treated, between about 20 and 25
percent; but, for HV 2, between about zero and one
per cent .

W can also see differences in the
sexual transmission of HV 2 versus HV 1 in this
slide which cones froma study done by ny coll eague,
Kevin DeCock, while he was working in Abidjan in
Cote D Ivoire.

This study |l ooks at the infection rates
of HV 1 and 2 in childbearing wonen. You can see,
for HV 1, in the blue bars, that over the period
observed -- | think from 1988 to '92 -- HV 2
seropreval ence increased from about five percent to
about nine to ten percent. But during that sane
time, the HV 2 prevalence actually decreased from
about two and a half to one and a half percent. So
in the sane populations, the tw viruses are
actual ly behaving rather differently.

The reason for the lower transm ssion
rate of HV 2 is not entirely clear, but Kevin
DeCock has suggested that a major factor explaining
this mght be the |ower concentrations of virus
found in the blood of HV 2 infected people,

especially during the early phases of infection.
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This slide exam nes virus isolation rate

from peripheral blood nononuclear cells stratified
by CD4 count. You can see for HV 1 high rates of
virus isolation from anywhere from high to |ow CM4
counts, but that's not the case with HYV 2.

In the relatively inmmunoconpetent H YV 2
infected patient, the virus isolation rate is quite
| ow. It would be nice to be able to confirm these
findings with plasma HV 2 neasurenents, Dbut
reagents for these tests are just now being
devel oped.

The lower transmssion rate of HYV 2 |
think can help us understand why the sexual spread
of HHV 2 has been nmuch nore limted than HV 1. The
spread of any infection can be described by a term
which is called the "basic reproductive rate," or
BRR, of an infectious disease, which is sinply the
average nunber of secondary cases generated by a
primary case.

If this rate falls below one, an
epidem c cannot be sustained. For a sexually
transmtted infection, BRR depends on three factors:
the rate of partner change, the duration of
i nfectiousness, and the transmssibility of the

agent .
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So even if HV 2 infected persons have

just as many sex partners as an HV 1 infected
person, and even if they remain infectious for their
lives, the lower transmssibility of HV 2 wll
limt its spread.

| think we get a good exanpl e by | ooking
at the CDC surveillance data for HV 2 infections in
the United States through June of 1988, at which
point we knew of 79 HV 2 infected people in this
country. O these, 52 were persons known to be born
in West Africa. There were another 15 whose
birthplace was unknown, but four of these had
mal ari a serol ogy profiles, suggesting a West African
resi dence.

So unlike H'V 1, there has not been a
major H'V 2 epidemic in this country. And groups
identified to be at increased risk for HV 1 have
not necessarily been at increased risk for HV 2.

Finally, before |eaving the subject of
HV 2 entirely, | just want to nention a case report
by Rema Khabbaz and her associates at CDC of Sl Vhu
"hu" standing for human infection. The index case
here that was published a couple of years ago was a
| aboratory worker who handled clinical specinens

fromSIV infected nmacaques.
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The worker was found to be seropositive

using HV 2 antibody tests, but sequencing the virus
infecting this worker revealed that the virus was
actually an SIV which appeared to be highly related
to the virus of sooty mnmangabeys that was being
studied in this | aboratory.

To date, this worker has not becone ill,
and the worker's steady sexual partner is not
i nf ect ed. This occupationally acquired infection
may, therefore, be a contenporary nodel for what
happened in the past when sooty mangabey viruses
were introduced into humans, and subsequently
adapted and evolved into what we now recogni ze as
HYV 2.

Let's now shift to the second subfamly,
the oncoviruses, and begin with HILV I. Li ke the
viruses that we've already described, it, too, has a
rel ati ve anong the viruses of non-human primates --
in this, case STLV I -- which is wdely distributed
anong these ani nmal s.

Unlike HIV 1, it's believed that HTLV |
entered the human popul ati on many t housands of years

ago, and since then spread to nobst parts of the

wor | d. And, of course, unlike the

| entiviruses, t hese Vi ruses do not cause

i mmunodefi ci ency di seases; r at her, cause a
S A G CORP.
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mal i gnancy -- adult T-cell |eukem a, |ynphoma, and a

neurologic disease known as HV 1 associated
myel opat hy or tropical spastic paraparesis. Again,
the sanme transm ssion route -- sexual, parenteral
and perinatal. But, as I1'Il point out, the
transm ssion rates are certainly |ower than what
we' ve described for HV 1.

The highest prevalences of HILV | in
this country are seen in persons born in Japan and
in the Caribbean and in injecting drug users,
al though nost HILV infections in injecting drug
users in this country turn out to be HTLV II.

As | just nentioned, HTLV | is clearly
less transmssible than H'V, and one can see that
from a nunber of studies. Sonme of them I've tried
to summari ze for you here.

For exanple, in looking at children born
to infected nmothers in the absence of breast-
feeding, we see the transmssion rate again for HV
1 above 20 percent, and about five percent for HTLV
| ; for transfused bl ood, about 90 percent for HV 1;
and a nunber of studies for HILV |, rates between 13
and 64 percent, which seem to depend on the
concentration of |ynphocytes in different blood

products and the storage conditions.
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The inportance of the very strong cel

association of HTLV | is seen even nore dramatically
when we | ook at studies of recipients of non-vira
i nactivated clotting factor concentrates.

In a study that was done in 1988 of
about 200 U.S. henophilic patients, we can see that
al nost 80 percent of them were infected with HV 1,
whi ch, of course, is present both in plasma and in
infected cells, versus zero percent for HILV I,
reflecting the lack of infectious virus in the
source plasma used to manufacture these clotting
factors.

Wil e the studies that have been done in
the endemc parts of the world, particularly the
Cari bbean and Japan, do denonstrate the sexual
transm ssion of HILV |, again, the transm ssion
rates are considerably | ower than what we know about
for HV 1.

For exanple, U S. studies of HTLV | have
shown a striking lack of infection in honosexua
men. The exanpl e shown here was a study done in the
| ate 1980s by investigators fromthe National Cancer
Institute looking at HILV | infection rates in
honmosexual nen in major U S cities in which HV 1

infection rates were very high
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But yet, for HILV I, we see the virtua

absence of infection -- one out of 1,200 in Los
Angel es; zero out of 300 in these other parts of the
United States.

Now, why this 1is the <case is not
entirely clear. Perhaps there's been relatively
little interaction between these nen and others at
high risk for infection such as injecting drug
users. But thinking back to our discussion of the
basic reproductive rate, it may be that the |ower
transmssibility of HILV | through sexual contact
has not allowed an epidemc to be generated in this
particul ar popul ati on group.

VWat ever the reason, the inportant point
is that groups at increased risk for one retroviral
infection are not necessarily at risk for al
retroviral i nfections, despite t he simlar
transm ssi on routes.

HTLV |1 has been st udi ed | ess
extensively, but also appears to have derived froma
siman virus, STLV I1I. Again, it was thought to
have been introduced into humans thousands of years
ago, and it's found mainly in this part of the world
in Indian tribes for both North and South Anerica.
It has also been reported to be endemc in certain

pygny tribes in Central Africa.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

35
Al though the virus was first isolated

froma patient with hairy cell |eukem a, the disease
associations in humans are not well established.
Simlar transm ssion routes, as we've tal ked about
before, in the highest prevalence in the United
States for HTLV Il in injecting drug users and sone
North Anmerican Indian tribes.

Finally, I J ust want to nention
sonet hing that you may not have heard so nmuch about,
a nore recent infection introduced into humans, and
that is siman foany virus infections in human
popul ati ons. These viruses are known to be quite
comon in a wde variety of non-human primtes, but
there really is not good evidence for an endemc
human foany virus.

The virus infections in humans that we
know about are largely the result of cases in which
wor kers have been occupationally exposed through
their work with non-human primates, their viruses,
or other |aboratory specinens.

This slide summarizes a CDC study in
whi ch about 230 persons who worked w th non-human
primates were tested for antibody to foany virus.
And four, or about two percent, were found to be
seropositive. Subsequent genetic sequence anal ysis

showed that one of these workers was infected with a
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foamy virus from an African green nonkey, and three

others with baboon viruses.

All of these workers appear to be well.
And the three spouses that were studied, all of them
are seronegative. It's tenpting to specul ate that
these represent dead-end infections. That is,
i nfections that, although they were transmtted from
primates to humans, will not be transmtted from one
human to anot her.

However, we know one of t hese
i ndi vi dual s did donate blood, and we know of a nore
recent case who was also a regular blood donor, and
we're hoping to initiate |ook-back investigations of
their recipients.

To try to conclude, then, let's |ook at
sone of the lessons that mght be |earned by
exam ning the introduction and the spread, or |ack
of spread, of retroviral infections into humans.
First of all, these infections appear to have
originated in non-human primates. Second, cross
species transmssion of the oncoviruses probably
occurred thousands of years ago, while the
| entiviruses were introduced nmuch nore recently.

The nature of the contact between human
and non-human primates that resulted in these

transm ssions is not known, but the contenporary
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exanples illustrate how occupational exposure has

introduced SIV and foanmy virus infection into
humans.

Third, once t hese Vi ruses wer e
introduced into the human popul ation, even though
they spread through the sane routes, their rates of
transm ssion are substantially different, probably
related to biologic differences in the virus, such
as the degree to which they're cell associated and
their ability to grow or not grow to high
concentrations in human tissues, which presunmably
reflects how well they've adapted to the human host.

And finally, 1looking in the United
States, so-called risk groups for these infections
vary considerably depending on the virus that we're
tal ki ng about, and not all risk groups are the sane.

Presumably, the spread of viruses into
these groups resulted from sone conbination of
factors, including the geographic and tenpora
proximty of these groups to the source of the
virus, the interaction between persons in these
groups and other infected people, and risk behaviors
in these groups.

Now, what |[|'ve told you about these
retroviruses may or nay not apply to other energing

bl ood-borne infections, but | think there is one
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| esson that does apply overall, which is, it's a

jungle and we need to be careful out there.

(Laughter.)

And | want to thank nmy son for
downl oading that fromthe Internet.

(Appl ause.)

DR. DAYTON: At this point, we'd be very
happy to welconme questions on any of the talks so
far. If anybody has any questions or comments,
pl ease raise a hand, go to a m crophone.

Jay?

DR. EPSTEIN. Harold, | think you raised
the nost intriguing question, which is that risk
groups for one infection nmay not be risk groups for
anot her infection. And | wonder if you could turn
it around and just comment on what one can do as
opposed to what one can't do.

Are there comonalities that we should
worry about -- for exanple, STDs?

DR JAFFE: Well, if we look at all the
viruses that we do know about, all the retroviruses
-- | nmean, one comon thenme <clearly 1is blood
exposure  -- t hat both the oncoviruses and
I entiviruses have established thenselves who are

exposed to bl ood, for exanple, by needle sharing.
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For sexual t ransm ssi on, I don't
actually see that the link has been nade. | don't
know who's tal king about HTLV I, but, as far as |

can tell fromwhat | reviewed, HTLV | has really not
established itself, for exanple, in gay nen in the
United States, which |I find quite odd since it is
sexually transmitted in endem c areas.

It has certainly been around a |ong
tine. There certainly is sone interaction between
injecting drug users and gay nen, and yet we just
don't see that gay nen in this country have
i ncreased preval ence of HTLV I.

At least I"'mnot -- if that's wong, |1'd
like to be corrected.

MR. DCODD: Thanks. Roger Dodd from the
Red Cross.

Actual ly, Jay, ny favorite exanple is an
infection which may or may not be transm ssible by
t ransf usi on, but it's human granul ocytic
Ehrlichosi s. And in The New England Journal, in a
particul ar study, the greatest risk group that was
identified for being infected with this agent was
having a lousy golf score because people went into
the woods to collect their balls.

This didn't apply to wonen who were too

smart to go chasing after |ost balls.
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(Laughter.)

But | raise the point because it speaks
directly to the issue that you raised, Jay, that we
don't necessarily have to use retrovirus as a nodel
for all future potentially transfusion transm ssible
agents. And | know that nuddies the water, but I
think it's an interesting point.

DR. RUTA: H . Mrtin Ruta, FDA

Dr. Jaffe, I was wondering if you could
describe some of the surveillance nechanisns that
exist within PHS and our ability to detect either
variants or energing agents that m ght pose

potential threats to the bl ood supply.

DR. JAFFE: | can at |east describe sone
of the things that we're doing at CDC | can't
speak for the rest of the PHS. | guess the sinplest

thing we do, and it has actually been fairly

productive, is that when clinicians are aware of

oddbal | cases -- people who appear to have AIDS or
an AIDS-like illness and have either "funny
serol ogies" or are seronegative -- we often get

calls and we often receive those sanples. So we do
have a chance to | ook at them

We al so do | ook at persons reported with
AIDS who were born in Africa and residing in this

country, just thinking that so many of the subtypes
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are present in Africa that, if sonething unusual

were to pop up, maybe we would find it that way.

We have nore formal surveillance going
on in a nunber of countries overseas, again
enphasizing Africa, where we're trying to use

testing algorithnms that are not necessarily subtype

speci fic.

For exanple, we've used nore generic
techniques -- for exanple, the AMP RT nethod -- to
| ook at persons with AIDS-like illnesses who test

negati ve using conventional serologies but with a
test that would detect really any retrovirus.

So we do have a nunber of systens in
place. At the sane time, | would be the last one to
believe that that system is fool proof and that, if
new viruses were introduced into this country and
were not causing obvious disease, or were not
causing it for a nunber of years, | don't think we
have a systemin place that would find it.

DR. Bl ANCO Cel so Bianco, New York
Bl ood Center

Harol d, what is very interesting in your
presentation is that you showed that the variants
that you see in retroviruses, in general, are |ess
virulent or |less transm ssible than the predom nant

forns. Make you al nost suspect that, by selection
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that the nobst virulent are the ones that are

succeeding in the pandem c.

But is it applicable -- should we assune
that, because we were using before always the nodel
of the resistant bacterium that in a certain way we
woul d not have the neans here to diagnhose there to
treat with antibiotic?

Is that the nodel that we should use?
That is, that the variant will be the nost virulent,
or the least virulent, or you can't make --

DR. JAFFE: | think it would be hard to
generalize. | mean, clearly, anong the retroviruses
that are established in humans, H'V 1 is the nost
virulent and probably was the nobst recently
i nt roduced.

So, you could look at that and say,
well, that's the one that maybe is the |east well
adapted to humans, or the human host has not been
able to develop an imune response that's
protective.

On the other hand, the foany viruses
t hat we know about that have just been -- presunmably
have not been introduced into humans in the past --
at | east we have no evidence for it -- in the snmal
nunber of people who have been studied, don't seem

to cause any di sease at all.
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So again, | think it would be hard to

generali ze.

DR. DAYTON:. Ckay. |If there are no nore
gquestions, let's proceed to the next speaker.

We're now going to have a talk from Il an
Wl lianms on preval ence and incidence of HBV and HCV
i n various high-risk groups.

DR. I AN WLLIAMS: Thank you very nuch.

There's a |ot nore people here than I
expect ed. |  brought sonme handouts, but they're
definitely not going to go all the way to the back
So | guess I'lIl start in the front, and we'll run
out about a third of the way back.

It's ny pleasure to be here this
nor ni ng. | probably have one of the nore difficult
talks to give this norning due to, really, the
paucity of data. So I"'mgoing to do what | can to
present the data that's out there and suggest
limtations, where appropriate, and hazard sone
guesses where | think those are al so appropri ate.

| thought it would be inportant, to sort
of put this all in context, to start from the
general and work to the specific. What do we know
about the general U S. population in ternms of

hepatitis B?
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And actually, this is a very nice study

that's going to be published this January in the
American Journal of Public Health by Geri MQillan
and her coll eagues at the National Center for Health
Statistics, in conjunction with the fol ks at CDC

And basically, this data conmes from the
Third National Health and Nutrition Survey. And
essentially, this is a population-based cluster
sanpl e that seeks to neke estinmates about a nunber
of health and nutrition outcones for the entire U S.
popul ati on as a whol e.

And I'll get right to the bottom |ine.
What did they find? The bottomline is they found
that roughly five percent of the general US.
popul ati on has ever been infected with hepatitis B.
And when they broke it down and |ooked at its
certain popul ati on subgroups -- and again, this is a
study that's not set up to look specifically at
bl ood- borne pathogens, but to |look at other health
and nutrition outcones.

When they | ooked at it and stratified it
by the ways they were able to, they basically found
that rates of hepatitis B virus infection varied
quite a bit depending on what popul ation subgroup

you | ooked at. I f you | ooked anbng non-Hi spanic
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whites, they found rates of about two and a half

per cent .

If you |ook anong non-H spanic bl acks,
you saw rates of about 12 percent. And if you
| ooked anbng Mexican-Anericans, you saw rates of
about four and a half percent. So there's quite a
bit of variability based on who you | ook at.

And on this slide, | don't present data
on those that are chronically infected, but if you
| ook -- and the nunbers start to get pretty small --
overall, the rates of chronic infection are about
four-tenths of a percent.

That translates into about one mllion
Ameri cans. So roughly 12 mllion Anericans out
there are infected with hepatitis B -- have ever
been infected, and about one mllion are chronically
i nf ect ed.

So what do we know about the incidence
of hepatitis B as a whole? Wll, basically, the
i nci dence has been declining in recent years. Back
in the md to late '80s, we think the incidence
peaked at roughly around 300,000 new cases per year.
But since then, there's been a trenendous decline in
t he nunber of cases, and we think we're now down to

in the ball park of 150,000 to 200, 000 new cases.
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So in the last 10 to 15 years, the

i nci dence of disease has been half, and this is due
to a nunber of different factors.

W noticed a tremendous decline anong
honmosexual nen and health care workers beginning in
the md to late '80s. Sonme of that is due to
changes in risk factor behavior, as well as
introduction of a very good, very safe, effective
vacci ne back here in the early 1980s, although it
took a nunmber of vyears to percolate into those
groups at hi ghest ri sk.

And since the vaccines being out there
and people have been getting the nessage about,
nanely, H'V, we reap the benefits of HV education
because hepatitis B is spread in many of the sane
ways. So we also saw a decline, Dbasically,
predom nantly anong injecting drug users starting in
the md '90s.

Whet her that's actually due to those
prevention nessages getting out there, we're not
clear. But regardless, the incidence is dropping --
has dropped quite dramatically in the United States
over the past decade.

So what are the risk factors for

hepatitis B in the general U S. population? And

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

47
basically, they hit all the risk groups I'mgoing to

tal k about here later this norning.

Basi cal | y, roughly hal f of acute
hepatitis B over the |ast decade is due to a sexua
route. That is, either a heterosexual, which
accounts for about 35 percent of everything, 39
percent, and honosexual transm ssion, which accounts
for roughly 13 percent.

This data actually comes from our
sentinel county surveillance study which has been
done in four counties dating back to 1982. And
essentially, what we do is we | ook at acute cases of
viral hepatitis of all types and interview them and
draw sera, and actually, for sone subselected
groups, follow them over a period of tine.

So this is a very good way for us to
track enmerging infections. And actually, hepatitis
C, which I'll talk about in a mnute, was actually
di scovered in the serumthat gave rise to -- sone of
the antibody tests actually came from the sentinel
county -- was a case of non-A/non-B hepatitis.

But regardless, this study basically

interviews people who are acutely ill and then they
admt to risk factors. This wll becone nore
i nportant when we talk about hepatitis C But

basically, there's a group of people who admt to a
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whol e, broad range of risk factors who actually

don't admt to traditional risk factors such as a
het er osexual partner or having a honosexual partner.

And basically, we think that all of
these other people down here are essentially those
that are a little truth challenged, as one of our
nurses say. A lot of these people probably have al
these other risk factors up here, but basically
aren't admtting to themon interview

So we think roughly in the ball park of
maybe up to 50 to 60 percent of hepatitis B is
sexually transmtted, and maybe up to 15 to 20
percent is through injection drug use.

Ckay. So let's talk a little bit about
the specific risk groups we're interested in this
nor ni ng.

| thought | would present this data in
the foll ow ng fashion. It's inportant not to, when
we tal k about these risk factors for the popul ation
at large, talk about what is the preval ence of these
characteristics in the popul ation at |arge.

Basically, even though there's quite a
bit of wvariability, when you look in the general
popul ation and look through the Iliterature, you
basically find that in the ball park of between one-

half and five percent of the U S. population has
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ever used injecting drugs. And this is quite a big

range and really depends on who you ask and what
studi es you | ook at.

| think nost people think it tends to be
towards the lower end of this range than the upper
end of the range. But in the published literature
you see ranges of between one-half and five percent.

I f you | ook anpbng nen who have had sex
with nen, this may represent up to ten percent of
t he general popul ation. I could find no good data
on how many people have ever been a comrercial sex
worker. |'msure that data exists soneplace; | just
couldn't dredge it out of the literature.

There's no data on how many infected sex
partners of hepatitis B are out there, or hepatitis
C, but there is sone good data that |ooks at
l[ifetime sex partners. Again, this cones from the
National Health and Nutrition Survey.

And basically, you find that roughly 20
percent of the U S. population has had only zero or
one lifetime sex partner. Fifty percent of people
had between two and nine lifetinme sex partners.
Twenty percent have had between 10 and 49. And four
percent of the U 'S. population has nore than 50

lifetime sex partners.
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So even though we don't have a

preval ence for commercial sex workers, sone would
think that, if you had nore than 50 lifetine
partners, you' re probably a commercial sex worker or
likely to be a comercial sex worker. So this
nunber is probably nuch |less than four percent, to
hazard a guess.

So let's talk about the specific risk
groups one by one. Let's tal k about with injection
drug use. Basically, hepatitis B is found in very
hi gh preval ence anong injecting drug users. Roughly
60, 80 percent of people who have used injection
drugs have hepatitis B

What do we know about hepatitis B in
t hese popul ations? Well, the seropreval ence varies
quite a bit by age. It's strongly associated with
age. The older you are, the nore likely you are to
becone i nfected. And this is actually shown very
clearly in the National Health and Nutrition Survey.

However, you do see sone variation in
preval ence by geographic region and risk factors
within the injecting population. That is, different
injectors use different drugs, sone snort, sone
shoot, some shoot in different ways. So you have to

t hi nk about when you | ook at preval ence of hepatitis
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B exactly what's going on in the population you're

st udyi ng.

However, risk seens to increase quite
dramatically with nunber of years of drug use. And
if you look at people who have injected wthin at
| east five years, you find upwards of 90 percent of
peopl e who have injected at |least five are infected
with hepatitis B

It's tough to cone up with neasures of
i nci dence because injecting drug users are a very
difficult group of people to follow, to get themto
cone back. But the ball park sort of estinate out
there is probably around four percent per year of
i njectors becone infected wwth hepatitis B

However, these studies always need to be
interpreted with a grain of caution because not only
is hepatitis B spread through injection, but it's
al so spread through a sexual route. So you need to
be very careful to separate out sex from the drugs
when you | ook at these studies, and not all studies
are very careful to do that. So you have to
interpret the incidence figures with sonme caution.

Vel l, speaking of sex, what do we know
about the prevalence of hepatitis B in various
sexual characteristics. Well, as | nentioned

earlier, hepatitis B seens to be spread fairly

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

52
efficiently through sex. |If you |ook anong nen who

have had sex with nen, you see seropreval ences of 20
to 40 percent. And basically, you find about the
sane seropreval ences anong commercial sex workers,
in the ball park of 10 to 40 percent. And these are
al so the sane you see anong STD clinic patients.

I f you | ook anong infected partners, you
see seropreval ences of about 40 percent as well.
You also see an increasing prevalence, based on
nunmber of lifetime sex partners, which peaks out
about 12 percent anong those who have had nore than
50 lifetime sex partners.

So | hope you' re convinced now that
hepatitis B is transmtted fairly efficiently
t hrough sex. STDs play an inportant role in the
transm ssion of hepatitis B, we believe. When you
| ook at people with hepatitis B, at |east 40 percent
of these people have had an STD previously. And
whether this is a marker for high-risk sexua
behavior or may facilitate transmssion was a little
up in the air, but at |east 40 percent of people
have had a previous STD. Men who have had sex with
men are at an extrenely high risk of hepatitis B

Risk factors include those of other

sexual transmtted diseases, including multiple
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partners, receptive anal intercourse, and history of

other STDs as wel | .

It is very difficult to get estimates of
incidence for hepatitis B anobng nen who have sex
with nmen today. But if you look back in the pre-
vaccine era -- this is, again, sort of the pre-HYV
era as well, back in the late '70s and early '80s,
you see incidences up to 13 percent per year. I
think we feel that the incidence is trenmendously
| oner than that, basically due to use of hepatitis B
vaccine in this population and exchanges in risk
behavi or.

However, it's inportant to renenber that
t he seropreval ence anong nen who have sex wi th nen,
as well as these other risk groups, varies quite a
bit by age, geographic region, risk factors, and
since there's a good vaccine, vaccine coverage
wi thin these popul ati ons.

Ckay. So let's nove on and tal k about
hepatitis C. This is, again, data fromthe National
Health and Nutrition Survey, and this is the source
of the oft-quoted nunber that roughly 1.8 percent of
the general uU. S population is infected wth
hepatitis C or has antibodies for hepatitis C. And

this translates into roughly four mllion Anericans.
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When you look at this data again, you

find that it wvaries quite a bit by population
subgr oups. You find that roughly one and a half
percent of non-H spanic whites are infected wth
hepatitis C, roughly 3.2 percent of non-Hi spanic
bl acks, and two percent of Mexican-Anericans.

And actually, an interesting finding
wth this data is this is a cross-sectional study.
That is, you take people at one time, over a short
period of tinme in many different ages. |If you take
this data and actually plot it out by the age of the
person interviewed versus how many are anti-HCV
positive, you see a very interesting shaped curve.

You basically note that there is a big
hunp anong the sort of m ddl e-age groups here. And
it reflects the increasing prevalence that we saw
anong the different population groups in the
previ ous slide. That is, intensity |ower anpng
whi t es, sonmewhat hi gher anong Mexi can- Aneri cans, and
hi ghest anong bl acks.

And if you bear wwth ne for a second,
just drew sone arbitrary lines here on this graph
and basically sel ected those between 30 and 50 years
of age. And basically, if you |ook anong those 30
to 50, and average the proportion that each of these

groups accounts for in the general U S. popul ation,
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you basically find rates of about three and a half

percent anong those 30-to 50-year olds, and much
| ower rates anong those ol der than 50.

This also gives rise to a nunber of
interesting hypotheses that are often quoted in the
literature -- that the seropreval ence is nmuch higher
anong to 30- to 50-year olds. W nay be on the edge
of an epidemc of chronic liver disease in this
country. That is, as these cohorts start to age and
move this way, we may be starting to see nore and
more chronic liver disease caused by hepatitis C
But that's the topic of another talk.

So let's talk a [little bit about
i nci dence. The prevalence is extrenely high --
roughly two percent of the U S. population. The
i nci dence seens to have declined quite dramatically
over the |l ast decade or so. Basically, back in sort
of the md to |late '80s, we think we saw in the bal
park of about 150- to 200,000 new cases every year
in the United States.

Basically, since then, due to a nunber
of issues I"'mnot going to really talk about today,
we saw a tremendous decline anong transfusion
reci pi ents, starting in the md '80s. And
basically, that sort of started sonme of this

decl i ne. But we've also noticed a trenendous
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decline anpbng injecting drug users in the |ast

decade or so. And why this is happening is a little
unclear, but it may have to do with saturation of
the population at large, which I'll talk about here
in a slide or two.

So what are risk factors for hepatitis C
in the United States? Again, this is data from our
sentinel county study, which basically interviews
patients wth acute hepatitis C and seeks to find
the risk factor. The bottom line is: i njection
drug use today is the nunber one |eading source of
hepatitis Cin the United States.

It's pretty remarkable to nme that 40
percent of people wll admt to using injecting
drugs within the last six nonths upon interview
Roughly 16 percent of people admt to either having
nmore than two sex partners in the |ast six nonths or
have sex or are having sex with a person who we
bel i eve they know is anti-HCV positive.

If you'll look at this piece of the pie,
roughly two-thirds of these people have an anti-HCV
positive sex partner. Two of them have had nore
than two sex partners in the last six nonths and
deny all of these other percutaneous exposures.

Agai n, si nce t hese peopl e are

interviewed and sone of them tend to be a little
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truth chal | enged, when you | ook at people who really

report none of these exposures here, basically you
find they have a whole broad range of other risk
factors. W think that probably another 14 percent
of this pie, or accounting for about 60 percent of
the total, are drug related. That is, these people
are probably failing to admt to injection drug use
that are actually injecting.

And we think that sone of these people
with a history of STD may be denying multiple sex
partners. So we think that roughly about 60 percent
of acute hepatitis Cin the US. is due to injection
or illegal drug use, predomnantly injection, and
roughly about 20 percent is due to sexual
transm ssi on.

This is alittle controversial, as we'll
tal k about |ater on. However, we don't have any
data on concurrent STDs in these people, which may
explain why we see a higher rate of sexua
transm ssion in this study than other people have
seen. But 1'll talk about that at the end.

An inportant point for this group is

t hat only four per cent of people report a

transf usi on or t ransf usi on- associ at ed. And
interestingly, if you ook at the data -- we've seen
S A G CORP.
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no transfusion-associated cases since 19 -- there

have been no cases in 1995 and 1996.

And actually, we've only seen one case
since 1992 when better screening becane avail able
So this four percent is sonmewhat m sl eadi ng because
it's heavily weighted towards the 1991 end of this
spectrum  So transfusion association cases seemto
be declining quite dramatically in the U S.

Ckay. So let's talk about injection
drug use. 1've told you that injection drug use is
the nunber one leading risk factor, and it also
shows up in the preval ence data. Roughly 50 to 90
percent of people who wuse injection drugs are
infected with hepatitis C.

Agai n, caveats apply. The
seroprevalence tend to vary quite a bit by age,
geographic region, and risk factors in the injecting
popul ati on. And that explains that somewhat big
spread between 50 and 90 percent. So it depends on
who you |look at, where you |ook at, and what the
injectors are actually doing in that popul ation.

However, we do know that the risk
increases quite strongly based on the nunber of
years injecting drug use. And we find that

basically upwards of 90 percent of injectors are
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infected within one to two years of the tine they

start injecting.

And depending on the studies you're
readi ng, again, these have to be taken with a note
of caution. You see incidences of up to 10 to 20
percent per year. That's right -- 10 to 20 percent
per year.

However, there is sone caveat that needs
to be thrown in. A lot of these studies were
actually done back in the late '80s and early '90s.
There has been sone studies today that seem to
suggest that this incidence my actually Dbe
declining quite a bit. And why that is happening is
a little unclear and nmay have to do with needle
exchange prograns, nessages about H'V prevention
that are getting out to the new injectors out there.

It's a topic that needs studied a little
bit nore. But regardless, the incidence rates tend
to be trenendously high. And a |lot of people have
trouble buying into that the incidences are really
actual ly that high

And this actually is a very good study
that was done by the folks in Baltinore, the ALIVE
study, and what they basically did is |ooked at a

group of injectors and asked them "How |ong have
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you been injecting?" And then tested them for HV,

hepatitis B, and hepatitis C

And here is what they found. Everybody
thinks about HV and injectors, and roughly 20
percent of the people were infected with HV, but
that canme in nunber three in terns of blood-borne
pat hogens. HBV canme in nunber two, with roughly 40
percent of people, by the time they started
injecting, infected with hepatitis B. And this
tended to increase very steady over the next two
years. And actually, if you follow these people out
for six years or so, it tends to plateau. So right
around 60 to 70 percent.

But if you Ilook anmong those wth
hepatitis C, basically 50 percent of people, by the
time they got enrolled in a study, already had
hepatitis C And it very quickly went to 80
percent, within basically the first six nonths of
the tine they started injecting. And then it slowy
worked its way up to 90 percent. And if you follow
these people over the next five or six years, it
sort of peaks out around 90 percent or so.

So basically, hepatitis C is acquired
very, very rapidly through injection drug use, which
makes it very difficult to do prevention strategy,

since, again, roughly everybody is infected by the
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time they started injecting or very quickly have

becone i njecting.

One other thing it's inportant to
appreciate is is that the incidence of hepatitis C
varies quite a bit, depending on when you're | ooking
and who you're |ooking at. And these are the four
primary sentinel counties we |ook at. And, again,
this is our surveillance system that |ooks at acute
cases of all types of viral hepatitis.

And just to give you a feel for where
these are, Pinellas County 1is Tanpa/St. Pete,
Jefferson County is Birmngham this is the
city/county of Denver, and this is Tacoma, which is
about 40 mles south of Seattle.

And  basically, what do you see?
Basically, you can see fromthis graph -- and again,
these are on the sane scale -- that the incidence
varies quite a bit depending on where you | ook. And
it also indicates that you could have very large
out breaks of hepatitis C anpbng injectors in the
communi ty. W saw a trenendous outbreak here sort
of through the late '80s and early '90s anong
injectors in Pierce County.

So you have to sort of |ook at these

data -- look at incidence data with a little bit of
-- agrain of salt, | guess.
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So let's tal k about hepatitis C and sex.

Basically, when you |ook at nen who have sex wth
men, it doesn't seem to be nearly as high as you
woul d expect. Basically, the seropreval ences of
around four percent are out there. | didn't present
a range for this because the range is a little
m sl eadi ng. Dependi ng on what study you | ook at,
you see ranges fromone percent to 15 percent.

The 15 percent is only in one study and
seens to be a little bit of an outlier, but "1l
tal k about nore of that in a second. But overall, |
think the feeling is you see seropreval ence of
around four percent anong nen who have sex with nen.

You see seropreval ences, again, between
one and 20 percent anong comercial sex workers,
although it tends to be nore towards the | ower range
than the upper range in the majority of studies.
Anmong i nfected sex partners, you see seropreval ences
of roughly one and a half percent, although there
needs to be a lot nore work to look at this group
But that's probably a reasonabl e estimate.

You also see that the seropreval ence
i ncreases by nunber of lifetinme sex partners, wth
those who have nore than 50 lifetine sex partners

have seropreval ences approaching 10 percent.
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Again, this should be taken with a grain

of salt as well, because this cones from the
National Health and Nutrition survey, which didn't
ask about injection drug use. So basically, we
don't have any idea how many of these people
actually acquired it through sex and how many got it
t hrough i njection use.

And it's pr obabl y a reasonabl e
assunption that people who have nore than 50
lifetime sex partners -- at |east sone proportion of
t hese people are participating in injection drug use
activities. So the seropreval ence is probably nuch
lower than is actually presented in these slides
once you take out history of injection drug use.

So let's talk about sex. This is one of
the nore controversial areas of hepatitis C research
now, and it's an area that needs a lot of work.
Basically, the overall opinion is the efficiency of
transm ssion of HCV through sex is relatively |ow
What does that actually nean? Well, it basically
means transm ssion can occur, transmssion is
probably rare between |ong-term steady sex partners
at least, although the actual risk of transm ssion
i s unknown.

We're in the process of trying to set up

a study to look at this. The general feeling is
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it's probably going to be |ess than one percent per

year, which, again, nakes studies very difficult to
do because the incidence is relatively |ow But
nobody is really ready to hazard a guess anong
infected sex partners, anpong |long-term steady sex
partners at this point, other than to say that the
i nci dence seens to be relatively | ow.

However, on the other hand, when you
| ook at hepatitis C as a traditional sexually
transmtted disease, basically you find it nore
frequently anmong people wth high-risk sexua
behaviors. And the risk factors, when studi es have
| ooked at it, seem to be -- for hepatitis C
infections, seemto be pretty nuch the sane you see
for other STDs. That is, nultiple partners,
hi stories of STD, and failure to use a condom seem
to be associated with HCV infection. So it sort of
looks like it could be a sexually transmtted
di sease.

However, when you |ook anong nen who
have sex wth nen, they have about the sane risk as
basically -- as heterosexuals do for this. So it
seens to be a little confounding. And why this is
true is unclear, and it's, again, an area for future

research. But it seens to sort of fly in the face
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of reason that it seens to appear to act like an

STD, but it doesn't appear to act |ike an STD

However, one of the major Iimtations of
a lot of these studies is they haven't really | ooked
at other risk factors associated with transm ssion.
There may be other factors that my pronote
transm ssion of HCV in a sexual arena, such as vira
titer and other concurrent STDs. Again, it's
unknown whet her other alterative STDs may facilitate
HCV transm ssion, and this is an area of inportant
research.

Anot her inportant thing is that a | ot of
t hese studies, especially done anong commercial sex
wor kers and STD clinics, failed to do a good job of
separating sex from injection. W know that
hepatitis Cis very, very efficiently spread through
injection drug use. And if you don't do a good job
of teasing out those that are injectors from those
that have a pure sexual route, you can very easily
contam nate your data and get to wong results.

And finally, although there is sort of
devel oping data on this, again, the seropreval ence
for HCV seens to vary a little bit or seens to vary
by age, geographic region, as well as risk factors
in the population -- nanely, injection drug use and

sexual activity.
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So if you have to summarize everything

onto one slide, which | tried to do here, basically,
you find that hepatitis Bis a relatively -- occurs
in about five percent in the U S. population, is
spread relatively efficiently through sex, and
spread very efficiently through injection drug use.
Hepatitis C occurs in about two percent of the
popul ation, 1is probably spread less efficiently
through sex, but very, very efficiently through
i njection drug use.

Thank you very nuch.

(Appl ause.)

DR.  DAYTON: Thank you very nuch for
t hat excellent talk. We'll have an opportunity to
discuss this and the other talks in a panel
di scussi on com ng up.

The next talk wll be fromRi ck Steketee
on prevalence and incidence of HYV in high-risk
gr oups.

DR. STEKETEE: Thanks very nuch, and I,
too, would like to thank the organizers for inviting
ne.

| was asked to speak on H 'V preval ence
and incidence in certain groups who engage in high-

ri sk behavi ors.
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Specifically, I'll show sone data from a

variety of CDC supported studies anong nen who have
sex wwth nen, or MSM anong injection drug users, or
| DUs; and anong wonen who report exchangi ng sex for
nmoney or drugs. ['ve limted it to wonen not
because nen don't exchange sex for noney or drugs,
but because our studies have a tendency to be nore
clear on that particular risk group.

The data 1'll show cone from a variety
of sources. These include anonynous unlinked
seropreval ence surveys that sanpled consecutive
persons attending selected STD clinics or drug
treatment centers. In addition, in sonme STD
clinics, persons who accepted counseling and testing
for HV on two or nore visits were examned for
incidence in the interval.

Data was also drawn from the national
counseling and testing system database, and from
young nen's surveys, which are venue-based surveys
fromstreet outreach clubs or bars in young gay nen.

Al | risk behavior categorization is
based on self-reported or participant here. And for
sinplicity of categorization for the presentation,
we limted the analysis, as | nentioned, just to

wonen who are exchangi ng sex for noney or drugs, and
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we'll be referring to them as commercial sex

wor ker s.

Finally, as usual, the data conmes from
the work of many people at state and |ocal health
departnents, and sone community-based projects, and
i nvestigators at CDC And |I'm pleased to present
the information for them

Let me begin with data from counseling
and testing systemin 1996, which is our |ast year
of conplete data collection and analysis. Thi s
slide shows the seropreval ence in various groups.
Renmenber that they're from an amal gamation of
persons who accept or seek HV counseling and
testing at publicly-funded sites, i ncl udi ng
anonynous test sites, STD sites, drug treatnent
centers, famly pl anni ng clinics, adol escent
clinics, etcetera.

There were approximately 2.5 mllion
tests done in these settings in 1996, and the HV
preval ence was highest in MM reporting injection
drug use -- around 9.5 percent -- and next highest
in MSM not reporting injection drug use, around 6.6
per cent . And it was 4.5 percent in heterosexual
injection drug users and |lowest, 1.2 percent, in

het er osexual s not reporting either MSM or | DU
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This map shows data from anonynous

unlinked serosurveys and HYV prevalence in NSM
attending STD clinics in 14 cities in 1997. Not e
that the bar scale is fromzero to 40 percent, which
is generally -- and the H 'V prevalence is generally
high in this population of MM and STD clinics
ranges from 3.6 percent in Seattle to about 36
percent in Atlanta. The overall nedian preval ence
for MSMin STD clinics was 20 percent.

This map shows conparable data on wonen
attending STD clinics, and note that the bar scale
has changed from zero to seven percent, instead of
zero to 40 percent. Again, prevalence is fairly
consistent across the country, but ranges from
approximately one percent in Denver to about five
percent in Mam.

And this map shows H'V prevalence in
injection drug wusers attending drug treatnent
centers in 12 cities in 1997. The scale is back
again fromzero to 40 percent. And as has been seen
in the past, there is high preval ence generally in
the east and substantially |ower prevalence in the
west , wher e preval ence overal |, t he medi an
preval ence in injection drug users was 15 percent

for men, and for wonen it was 11.6 percent.
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This slide shows H V preval ence i n wonen

who reported exchanging sex for noney or drugs, or
commercial sex workers, in three different settings.
H 'V prevalence was 9.7 percent in commercial sex
workers attending drug treatnent centers, 6.1
percent in those attending STD clinics, and 3.5
percent of those reporting comercial sex and
attendi ng various counseling and testing sites.

Next what 1'd like to do is show sone
data on HV preval ence anong those reporting the
risk behavior during the past year, conpared to
those reporting the risk behavior nore than a year
ago and not during the past year.

Anmong attendees at an STD clinic in
1997, this shows reported risk in yellow -- [|I'm
sorry, reported recent risk in yellow and past risk
in blue, anbng nmen who have sex wth nmen, anong
het erosexual |DUs, and anong commerci al sex workers.

Al though H'V prevalence varied a little
between the groups, and across recent versus past
ri sk behavior, all groups have reasonably high HV
preval ence.

This slide shows simlar data from drug
treatnent centers where H'V preval ence was hi gh and

did not differ by recent or past reported risk
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behavior in injection drug users or in comrercial

sex workers.

Finally, 1'd like to show a few slides
on estimtes of HV incidence in these risk
popul ati ons. While prevalence is indicative of
cunul ative acquisition of infection, incidence tells
us about recent or current transm ssion patterns.
This slide shows incidence per hundred person years
in MSBM in wonmen and heterosexual nmen in STD clinics
repeatedly tested during 1991 to 1996, in seven
different U S. cities.

The neasured incidence varied from seven
per hundred person years in MSM in Houston to very
low rates in heterosexuals in Denver. That is,
around one to two per thousand person years, as
opposed to seven per hundred person years.

And this slide shows HV incidence in
STD clinics with heterosexuals in yellow and nen who
have sex with nen in red. O interest, incidence in
MSM gradually declines with increasing age, and
anongst het er osexual s it gradual |y I ncr eases
slightly with increasing age.

However, in those less than 40 years
old, the incidence of HV in M5M is between three

and 10 times higher than it is in heterosexuals.
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Finally, with the assistance of the San

Franci sco Health Departnent, we were able to obtain
i ncidence estimates in one population -- that 1is,
men who have sex with nen -- in one city in various

venues in a recent year. As you can see, first of

all, that the incidence over here, total in the STD
clinic, is about one per hundred person years. I n
MSM in that environnment, it's about four-fold
hi gher .

And in two other types of venues -- that

is, anonynous testing sites and out in venue-based
surveys -- the incidence of HYV roughly varies
between two and four per hundred person years. And
it is not greatly dissimlar across the different
sites.

So in summary, in 1997, HV preval ence
and incidence is still high in traditional risk
gr oups. Among nen who have sex with nmen, this is
true in a fairly wde geographic distribution, in a
w de age range, across various venues of surveys,
and regardless of recent versus past reported
exposures. And at least for H'V prevalence that's
true in this recent versus past exposure.

Simlarly, HYV prevalence in injection
drug users remains high, although there is greater

geogr aphic variation. And in wonmen exchangi ng sex
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for noney or drugs, they continue to have high

preval ence of H'V, also across different venues and

geogr aphy.

Thank you very nuch.

(Appl ause.)

DR.  DAYTON: W'll nove along to the
next presentation now. Bernie Poiesz wll give a

talk on prevalence and incidence of HILV in high-
ri sk behavi or groups.

DR. PO ESZ: Thank you. Dr. Jaffe has
already done a nice job in introducing the topic.
" masked to concentrate on di scussi ons about HTLV |
and HTLV Il, which, as you can see, are nenbers of
an oncogeni ¢ genus of retrovirus that also contains
bovi ne | eukem a virus.

W have developed a convention of
referring to this group in its toto as the primate
T-cell lynphoma | eukem a viruses, because, as was
mentioned, the genetic overlap between siman
strains of this genus is quite frequent. And you
really can't separate the strains by species; you
have to separate them by geography and tenporal
di ssem nation from each ot her

As was nentioned, HILV | causes a
variety of diseases, nobst notably adult T-cel

| ynmphoma | eukem a, but al so myel opat hy,
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pol ynyositis, Sroegen's syndrone, and perhaps a

vari ety of other autoi mune diseases. It can cause
a |low degree of inmmunodeficiency, and half the
patients that present wth HILV present wth
opportunistic infections and quite often die from
that, but certainly nowhere near its distant cousin,
H V.

HTLV |1 probably does cause sonme finite
amount of disease in humans, but it has to be
extrenely rare. W' ve been involved now in working
up in toto, in the entire history of our |aboratory,

ei ght cases of CDA positive T-cell |ynphoma which we

believe are caused by HILV 11, as opposed to
t housands of cases of adult T-cell | ynphona
| eukem a.

W' ve al so been I nvol ved W th

identifying approximately 20 patients who have a
neurol ogic disorder that is quite simlar to HILV I
except that the area of greatest involvement in HTLV
| seens to be the thoracic cord, whereas in HILV I
it seens to be the cerebellum and the cerebellar
tracts, such that the patients present wth a
cerebel | ar at axi a.

W're involved in large studies in

endem ¢ groups in pal ecAnerindians to try and really
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identify the true incidence and prevalence of

di sease.

HTLV | causes disease in about four
percent of infected people over their entire
lifetine. However, if one is infected perinatally,
the Ilifetime risk for developing adult T-cel
| eukem a goes up to about 10 percent; hence, one of
the maj or pushes to stop perinatal transm ssion.

To ny know edge, no one has devel oped
adult T-cell Ilynphoma |eukema from an HILV |
infection that occurred via blood transfusion,
al though certainly people have developed HILV |
associ ated nyel opathy; and, in fact, have devel oped
it in a very quick timefrane. The earliest that |
know is three nonths post-transfusion. So that
seens to be the major risk. But, of course, if you
transmt it via transfusion, then the chance of
transmtting it to other people and getting that
perinatal infection goes up.

| want to talk a little bit about the
bi ol ogy of this genus of retroviruses because it is
clearly different from H V. It replicates very
sl ow vy. It's hard to transmt it, and its
efficiency of transmssion is about one one-
t housandth, that of H V. And it expresses its RNA

and proteins to a very | ow degree.
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As you'll see, the point 1'lIl nmake is

that if you want absolute sensitive detection of
this group of viruses, serology assays probably
won't do it because in sone people there either are
defective viruses or a very slow latent period in
terms of expression such that seroconversion can
take a long period of tine.

This is another phylogram show ng you
the BLV genus group here, and the HILV | or PTLV I
group here. This is the human group of HILV I
Mxed in here are several siman strains of STLV
|'s, and they just overlap. I'lIl showthat alittle
clearer in another slide.

These are two new nenbers of the genus
that have been identified in the past couple of
years. Primate T-cell |ynphoma virus |ong has been
found in Entrean baboons whose previous geographic
range was sout hwest Asia and northeast Africa. This
is STLV 11, which is found in pygny chinps in
Africa.

Al of the HTLV Il's identified to date
fall in a very close group, no matter what human, in
what part of the world, even Central Africa; they
seem very close to those strains found in
pal eoAneri ndi ans. The HLTV |I's and siman strains

are divided into two groups: those in Africa and
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those in Asia, Australia, and Mel anesi a. To date

no one has found a human counterpart to PTLV | or to
STLV 1, but | would submt that perhaps people
haven't | ooked enough and they may exist.

Among the genus, divergence of one
percent takes about 500 to 1,000 years of
separation, so there is relative conservation making
devel opnent of degenerate or generic assays sonewhat
easier than it is for HV. There is very little
evi dence for reconbination. Al though | don't have
time to show you, we now have evidence that nodern
BLV represents a reconbination of sonething between
STLV Il and PTLV I, with an H and PLV.

It's inportant to note that because we
now know that we have nmany intravenous drug abusers
who are co-infected with both HTLV | and HTLV |1,
and, to ny know edge, no one has |ooked to see if
reconbi nation has occurred and what would be the
bi ol ogy of such a reconbinant strain. W know that
out in areas where there's different strains of HV
reconbi nation occurs in about 10 percent of the
i sol ates | ooked at.

Most of the serology strains used to
| ook for antibodies to HILV I or Il are devel oped
from a West African HILV | isolate. Recentl vy,

peopl e have devel oped reconbi nant peptides from the
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West African strain to add to the assays or from an

HTLV 1A strain. And very recently, Abbott
Laboratories has used an HILV Il strain to add to
the HTLV | antigen to broaden the m x.

But you can see that there is relative
di vergence anong these, and absolute cross-
reactivity mght not occur. There is approxi mately
40 percent divergence between HILV Il and HTLV I,
and about 60 percent to BLV.

Now, | want to tal k about the biol ogy of
the virus and the differences between HTLV and H V.
Agai n, HTLV has gotten into humans, into prinmates,
tens and tens of thousands of years ago. And over
time, evolution has probably resulted in a nore
synbiotic relationship than we see with HV 1.

One of the differences between HV 1 and
HTLV is the presence of conplete retroviral DNA
transcripts in the virus. We now know that HV is
capable of full reverse transcription in an
extracellular node, not to the degree of the
hepatitis B virus -- renenber, hepatitis B virus is
a retrovirus in disguise.

It replicates to an RNA internedi ate,
but, intracellularly, alnost conpletely replicates
its DNA into a double-stranded DNA, finishes that

extracel lularly. That ' s, in part, why  your
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mul tiplicity of infection and your transm ssion rate

for hepatitis B virus was higher than HV. And HV
does this to sone degree; HTLV does not do it well
at all.

Proviral DNA nmay. You get one copy of
DNA for every 10° copies of HV RNA; whereas, for
HTLV you get one copy of DNA for every 10° nol ecul es
of viral RNA. So there is roughly about a thousand-
fold difference in transm ssion.

W now know in our |aboratory we've at
| east studied this. This is the reverse
transcription step, and it can kind of be broken up
into three parts. Viral RNA starts as a single-
stranded RNA, and there is a tRNA priner here that
primes what's called strong stop DNA synthesis.
That RNA then gets degraded by the viral RNA's H,
and this strong stop DNA has to nake a junp to this
end of the viral RNA where its conplinentary to the
repeated sequences. And then first strand synthesis
occurs, t hen there's nor e degr adat i on, and
eventual ly full [ength.

We can nmake priner pairs and do PCR to
| ook for these various conponents. W now know t hat
HTLV makes strong stop DNA about one-tenth the
efficiency of HHV. It nmakes the first junp at about

one one-hundredth the efficiency and full |ength at
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about one one-t housandt h. Sonmewhere in here is the

maj or block in HTLV replication relative to H V.

Qobvi ously, therapeutically, if we could
identify these nolecular reasons, we mght be able
to design attack points to make H V behave nore |ike
HTLV and slow down its transm ssion. But this, in
part, explains why HILV replicates so slowy.

After the viral DNA gets integrated, in
H'V there is relatively rapid transcription of the
RNA, and nodulation of splicing patterns that is
different than what we find in HTLV.

In all of the conplex retroviruses,
there is regulation of splicing. Initially, when a
viral RNA transcript is nmade, the conplete primary
transcript is synthesized. In both HV and in HTLV
early infection, this RNA is quickly spliced down to
mul tiply-spliced or singly-spliced nol ecul es.

The nmultiply-spliced RNAs encode for
these proteins. In HILV I, it's TAX and REX, and a
variety of others, the single splice for the
envel ope, and the primary transcript for the GAG PCL
pr ot ei ns. In your antibody tests, the nmgjor
proteins are the GAG and the ENV proteins. In HYV,
there is rapid progression from dom nant mnultiply-

and singly-spliced nessages to nmaking unspliced
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message and meki ng infectious virions and maki ng al

of the proteins.

In vivo, it has been noted that
asynptomatic patients wll tend to have these
dom nant species, and then as they go to synptomatic
make nore of the primary transcript.

In HTLV, the opposite is true. Both in
vitro and in vivo, the dom nant species, one hundred
to a thousand-fold over the primary transcript are
the singly- and multiply-spliced RNAs. HTLV-
infected cells sinply do not nake a lot of
retroviral virions, and they don't make a | ot of GAG
pr ot ei n; hence, they don't stinulate antibody
production to the major protein that we have in the
assay.

When you use the purified virions to
make an antigen prep for the serol ogy assay, there
is also a great difference because of these problens
in replication, or differences in replication
bet ween HTLV and HIV. The antigen preps are nade by
purifying virions fromcell culture condition nedia.
Again, in that nedia, there is roughly about one
one-thousandth the <content of HILV virions per
cellular debris than there is for HHV. So the vira
protein to cellular debris ratio is off quite a bit,

and your preparation is not as pure.
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The other thing is that in HTLV purified

virions, the envelope proteins gp46 and gp2lE are
deficient. Now, we know that the cells nmake themto
a varyi ng degree, because if we do Rl PAs we see them
there. But sonehow they don't get incorporated into
the virion to the sane degree that H V does.

One of the reasons is that HYV has a
regul atory gene called VPU. VPU s function in the
gol gi apparatus is to degrade the cd4 protein and
message such that receptor for HV glycoprotein is
not present, allowng the envelope protein to make
it to the surface. HTLV has no such gene, and it
doesn't down regulate its receptor |like HV does.

So when you nmake an HTLV virion, it is
relatively deficient to its GAG proteins in this
envel ope protein. And if you | ook at a Western Bl ot
on sonme of the classical assays that are FDA
approved, unless you put a reconbinant envel ope
protein in there, you won't see any reactivity to an
envelope. So it's a major difference.

In HTLV 1, sone of the non-specific
reactivity in normals is against the pl9 and the
p21. W now have data that part of the reason for
this is we all contain endogenous retrovira
sequences in varying anmpbunts and in varying

di fferent sequences and varying degr ees of
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expression during our lifetinme that have honology to

t hese two proteins.

The epitopes have been identified in
pl9, and the epitopes for cross-reactivity have been
identified in p2lE. And if you make peptides that
do not enconpass those overl appi ng epitopes, you get
a much better preparation

Gene Labs made a Western Blot with an
epitope called G 21, and that's actually a very
good, very specific epitope. They have another one
called BA 21 that «cross-reacts in about seven
percent of normal humans and higher in certain
di seases. But probably to nake a better HILV |
antigen relative to HV, you probably are going to
have to depend nore upon reconbinant proteins and
peptides to fill in these gaps of deficient proteins
and to try to avoid some of the overlapping
sequences that nmay be expressed by endogenous
sequences.

To look for HILV | in a sensitive
manner, in my opinion, you have to do PCR for DNA
It doesn't help to do PCR for RNA because HTLV I,
HTLV Il, BLV-infected animals do not express a |ot
of RNA. Qur range of detection for RNA is such that
only about 60 percent of infected individuals have

detectable RNA in their plasma, and the copy nunbers
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range from anywhere from 10 to 1,000 per m, where

the copy nunbers for HHV will be in the hundreds up
toten mllion. So it's very rare to find high copy
nunber viral RNA expression.

We've done -- one of the problens with
PCR is making it sensitive, making it nultiplex so
that you can | ook for variety assays, and making it
specific. In terms of sensitivity, we have
col |l aborated with the folks at Johnson & Johnson,
and they have devel oped two nonocl onal antibodies
against the DNA pol ynerase, Taq polynerase. And
when the antibody is added it activates the Taq
pol yner ase.

This prevents false priner extension
shoul d your viral prinmers anneal to sonething in the
human genone that has sonme honol ogy, all right, and
danpen your productivity. If we add these
anti bodies, we get approximately a thousand-fold
greater yield in our PCR product after about 40
cycl es.

So it enables us to do sequencing a |ot
easier, but it has nmade all of the assays robust,
such that we can usually develop a PCR assay for a
known human retrovirus that is sensitive down to one

copy per aliquot in a Poisson distribution, i.e. 60
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percent of the sanples at that concentration wll be

positive, the maxi num sensitivity.

Anot her problem is carryover. If you
anplify the DNA in an open |ab, open everything up
and then try to go detect it again in another
person, you'll start getting false positives from
the synthetic DNA that you' ve made and aerosolized
in your own | aboratory.

In our l|aboratory, and with the data |I'm
about to show you, we have physically separated the
pre- and post-PCR people, equipnment, personnel.
They're actually in a separate building. That
hel ps. W also use wuracil N glycosyl ase. W
incorporate DUNP into the synthetic DNA and can
presterilize that DNA by treating it with uracil N
gl ycosyl ase, which hydrolyzes the synthetic DNA.

The other thing we do in our priners --
we add linker sequences on their 5 prinme end, such
that all of the synthetic anplicons have this non-
human/ non-viral DNA at their tail. And we go back
and make prinmers just to the yellow portion, the
non-viral portion, and scan our sanples to see if we
have any false positive. A negative result would
suggest that our positive result before on the human
sanple with the viral-containing prinmers is a true

positive.
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We have recently collaborated with Fred

Kraner at the Rockefeller Center to develop a system
and test it in human retroviruses. | think it
solves a lot of these problens. They have worked
w th beacon probes. They can do PCR now in a single
tube that doesn't have to be opened from start to
finish. You can throw it away at the end and can
mul ti plex several di fferent assays, both for
sensitivity detection and for quantification over
several cycles. The capacity at the nonment is up to
28 sinmul taneous targets, either 28 different strains
of HYV, 28 different resistance nolecules, or 28
different life fornms at any one tine.

The beauty of this is that their probe
can be silenced conpletely. The business end of
their detector sequence is shown here in the circle,
and it has a tail on either end. The open circle is
a fore, and the dark circle is a quench. When it
doesn't see its target, kinetics are such that it
wants to stay in this stem|oop structure, and that
brings the quencher close to the fore and conpletely
i nactivates it.

Wen it sees its target and hybridi zes,
however, the fore is now renoved from the quench,
and you have light. You go fromdark to light. And

the background noise is extraordinarily |ow such
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that you can add all of this in the beginning and it

starts to hybridize as you do each PCR cycl e.

This just shows you results with HYV 1,
HV 2, HILV I, and HTLV Il. W have very sensitive
detection of these. W can mx and match them W
could ook for different strains and get very robust
anplification. W made priner pairs to all of the
known strains of HV and all of the known strains of
HTLV. And at least what was in the literature we
could find all of the known variance that exists in
the world, to our know edge.

W're actually in a position now of
maki ng nutations. W' re maki ng random nutations and
selecting out viable nutants to try and see if there
is anything that can escape our prinmer pair system
NOW. We're going to nmake them rather than go out
into Africa and find every strain. W're going to
make them in the lab, and we've proven you can do
t hat .

It's also Iinear and quantitative over a
very long range. |It's hard for you to see, but this
is the multi log of l|inear range because of where
you're starting at. So quantification occurs -- the
cycle that the background -- the signal cones off

t he background noi se determ nes the copy nunber, and
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the range is alnost over a million-fold. So it

makes it very suitable for quantification.

As for sone actual results -- again, |'m
not an epidemologist, so | have sone preval ence
sl i des. "1l talk about sone incidents as | know

them and |I'm probably not as sophisticated as sone
of the other speakers.

HTLV Il is endemic in pal ecArerindi ans.
We have been collaborating with Dr. George Ferrer
and Eduardo Esteban, studying the Indians of the
Gran Chaco plateau in South Anerica. This is the
pl ateau that skirts northern Argentina, Paraguay,
and Bolivia, and it is nade up of two nmjor
i nguistic and genetic groups of Indians. They have
a very high incidence of HTLV Il and preval ence of
it.

Now, as | show you this data, this is
not the entire tribe, and it's fair to point out
that this is us going and | ooking at famly nenbers
and sex partners and children of sone of the initial
i nfected people. So the prevalence rates wll be
qui t e hi gh.

W used a variety of screening ELI SAs;
again, made primarily with an HILV | Wstern Africa
antigen prep that we used to select ELISA which can

di scrimnate between HILV | and I1. And at this
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point in time, we used the Gene Labs' 2.3 Wstern

Bl ot that does not contain that GD 21. And we did
PCR from a primer pair that's conserved in HILV I
and Il POL gene.

This is the sensitivity and specificity
on Indians that we found. You can see that the
screening ELISAs, etcetera, have a relatively |ow
sensitivity relative to PCR but that PCR was not a
hundred percent. The specificity of the screening
ELI SAs vary. Actually, the |owest one was renoved
from the market, in part because of that. The
select ELISA -- and the Wstern Blot is how we
interpreted reactivity to p24 and gp46 being a
positive -- was quite specific and the PCR was quite
speci fic.

Now I'Il show you simlar sensitivity
results, if you can see them in a variety of groups
at risk for HTLV | or HTLV IlI. These are Anerican
|V drug users, irregardless of race, and they had a
14 percent positive rate. And the serology assay
was about 89 percent, and the PCR was 98.6 percent.
The people who were seronegative tended to be those
who have picked up their |V drug abuse relatively
recently. And when we cane back to them and
followed them two years |ater, about 10 percent of

t he seronegatives had seroconvert ed.
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In sub-Saharan Africa, the preval ence

rate was 11 percent. Again, the serology is 93.8
percent, and the PCR was 100 percent. I n
pal eoAneri ndi ans, we've studied three nmajor groups
-- the semnole, the Yaruro Quahibo in Venezuel a,
and the Toba and Matako Mataquagan in the Gan
Chaco. And again, you can see the serology results
go anywhere from 71 percent to 83 percent
sensitivity, and the PCR is 97 percent to 100
per cent .

The point being, that if you really want
to find all people infected with HTLV IIl, or all
people infected with HTLV |, you pretty nuch have to
do both assays in order to pick them all up. A
nunber of |abs have done this now, and | think it's
a believed truth.

We have al so done this in animl nodels.
Part of the variation -- we find that we now know
the receptors for HTLV I. We have identified that
humans and animals have different alleles for this
receptor. And what we don't know is whether those
alleles correlate for different rates of infection,
et cetera.

This is the prevalence rate in various
groups that we've tested for HTILV I or Il. This was

done approxinmately about five years ago, so it
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doesn't reflect recent data. And here we're calling

them positive if they are seropositive and PCR
positive. Renenber, if we probably had done PCR in
all of these people, the prevalence rate would be
slightly higher.

This is a volunteer blood donor group.
It's predomnantly blood donors in the northeast,
and the preval ence rate was about .02 percent. One
person was HILV |; the other person was HTLV I1.
You can see in paid blood donors that the preval ence
rate goes up higher and it's statistically
different.

We studied caucasian |V drug abusers to
elimnate the background noise of HILV | being
endem c in black people. And this is predom nantly
|V drug abusers in the Syracuse and New York City
area. And you can see the preval ence rate there was
about four and a half percent.

I n studyi ng caucasian prostitutes in New
York City and Syracuse, we didn't find any of them
i nf ect ed.

This is -- we've got honosexuals,
hemophi | i acs. Agai n, this IS predom nantly
caucasi an honosexuals and henophiliacs in the
central New York and New York netropolitan area.

And only one person was positive -- a honosexual .
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The henophiliac data points out what Dr.

Jaffe alluded to. Wth Alan WIIlians, we have done
studies in the past and |ooked at people who have
gotten seroproducts, either Factor VIII, that were
hermophi | i acs, or i nmunogl obulin preps. W find no
evi dence of plasma products ever passing HTLV | or
1. The transmssion rate of HILV | or Il via
cellular products occurs, and it depends upon the
anount of blood that a person received and the
timng of the blood. Those bl ood products that were
stored for nore than five days tended to have |ess
of a transm ssion rate.

In famly nenbers and sex partners of
HTLV positive, you can see the rate was about 13.6.
The data, if you follow these people, are that in
babi es born to nothers who breast-feed for at |east
two years, the transmssion rate is about 30
percent. |If you cut off breast-feeding at about six
months, the transmssion rate drops considerably.
And, in part, this has been suggested to be due to a
decrease in neutralizing antibodies in the breast
mlk to the virus.

I n Japan, where they have identified --
in southern Japan, where they have identified nost
pregnant wonen as being HTLV | positive or negative,

and mandated that those wonen not breast-feed, the
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maternal transm ssion rate has dropped down to |ess

t han one percent. So that seens to be a significant
thing in another part of the world where you can
af fect the use of breast-feeding in positive wonen.

In sex partners, the transmssion rate
male to female is greater than female to male. And
in life partners over their tinme, from soneone who
we bel i eve was i nfected perinatally, t he
transm ssion rate is about 30 percent to their sex
partner, if it's mle to fermale, and about 10
percent if it's female to nale. But per year, the
transm ssion rate is very | ow

Needle stick wvictims -- we had a
contract with the NIH and a variety of other groups
to look at all of their HILV-related accidents,
where people had jamed thenselves with a needle or
pricked thensel ves, etcetera. These are the first
t housand people. W have not found anyone that has
been infected via that route, so it nust be
relatively rare, if it occurs at all

These are bl ack people com ng to nedical
clinics in Brooklyn. It doesn't necessarily reflect
t he general bl ack popul ation of Brooklyn, but people
comng to a nedical clinic, and the preval ence rate
there was around four percent. When we | ooked at

the sanme type of group in central New York, the
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preval ence rate dropped to 1.2. And if we | ooked at

caucasi ans, the rate was nuch | ower.

And then this just represents the study
within the cancer acute |eukema group B, to |ook
and see how many HILV | related |ynphomas or
| eukem as are occurring per unit of tine. So over a
si x-nmonth period, we collected a variety of patients
with either CM. or AM., ALL, CLL, and found none of
them to be infected, even though they had gotten
bl ood transfusions both in central New York and
nmostly nmetropolitan New York City.

QG hers have probably 1ooked at an
earlier popul ati on where screening for blood nmay not
have been drawn on, and in that popul ation that had
received a | ot of blood transfusions have identified
i nfected people. This occurred after we had testing
for HILV I, and that seened to have solved that
pr obl em

In our |ynphoma group, we found eight
positive people, and they were all in the other than
| ow- grade, non-Hodgkins |ynmphoma for a preval ence
rate of four percent in that group, which we would
suggest is probably the prevalence rate of that
di sease in other than |owgrade |ynphomas in the

Uni ted St ates.
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So I'lIl stop there. It's clear that

there are risk groups for HTLV I. If you want to

nmoni tor them serology and PCR seemto be required.

Thank you.

(Appl ause.)

DR.  DAYTON: Thank you very nuch, Dr.
Poi esz.

W're going to take about a 10-mnute
break now, and then we'll try to fit in a panel

di scussion afterwards, if all of the speakers who
spoke this nmorning could join us up at the front
t abl e here.

(Wher eupon, the proceedings 1in the

foregoing matter went off the record at

10:39 a.m and went back on the record

at 10:52 a.m)

DR. DAYTON: If we could begin to get
organi zed, settled, we'd like to begin the panel
di scussi on. And I'd like to invite all of the
previ ous speakers to take a seat at the table.

We thought we'd get things started with
the panel discussion by just reviewi ng sone of the
general questions that we have, basically general
guestions which are the thenme of this workshop. And
| can read them if -- and I'll just read them
fairly quickly.
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In the face of sensitive tests for HV,

HBV, HCV, and HTLV, should nmen who have had sex with
anot her man even one tine since 1977 -- that's A, or
B, people who have had sex for noney or drugs since
1977 -- you can see that the |anguage of this
| argely cones fromthe HV epidemc -- C, people who
have ever abused intravenous drugs, and, D, sexua
partners of the above, should these groups be
deferred for life?

Anot her general question is: what
| essons have we |learned from prevalence and
i nci dence of the diseases we have discussed today in
individuals who engage in these activities wth
respect to blood safety. Qoviously, this is very
closely related to the question we just went
t hr ough.

VWhat |essons have we |earned from
energing infectious diseases in individuals who
engage in these activities, with regard to blood
safety?

So if | can encourage any of the
speakers to either volunteer to get things started,
or perhaps we could start with a general discussion.
As | was discussing with Harold Jaffe during the
break, what do we do with unknown di seases? And, of

course, that's an al nost unanswerabl e question, but
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it -- on the one hand, we -- as Dr. Jaffe pointed

out, each new pathogen or each pathogen can behave
very differently inits rate of transm ssion through
various nodes, even if It share nodes of
transm ssions with other pathogens.

And how do we handle this in terns of,
do we consider certain high-risk behaviors that are
hi gh-ri sk behaviors for several pathogens? Do we
justifiably consider them as high risk for unknown
pat hogens? |s there anybody who -- Dr. Jaffe, would
you care to coment on that? ['ll put you in the
hot seat.

DR. JAFFE: | think I've been set up.

DR. DAYTON: Absolutely.

DR. JAFFE: | don't know the answer. It
seens to ne, you know, reasonable to think, though
that injecting drug users would be at risk for any
bl ood- borne pathogen, alnost by definition, if
you're injecting a contam nated syringe into your
own body that you woul d be exposed.

So | think that's probably a safer
assunption than to say that any agent which has been
showmn to be -- or any nenber of a group of agents
whi ch has been shown to be sexually transmtted,
that other nenbers would be sexually transmtted as

wel | . So | think it's a safer bet to think that
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injection drug users probably are going to be at

risk for future emerging bl ood-borne infections, and
that it would be harder to generalize about
sexual ly-transmtted infections.

DR. PO ESZ: I would say, nunber one,
it's pretty evident that we keep getting pathogens
introduced from some other source, other than
humans, episodically over our lifetine as a species.

The other thing is that all of these
phyl ograns that we're putting up there, the one
thing we didn't have tine to get into, if you
actually work out the mathematics and the degree of
di vergence, the degree of nutation that they have
per unit of time, there is things that are m ssing
on those phyl ograns.

You saw ny thing wth the BLW. e
| ooked at cattle across the world, dairy and beef

cattle, and the total divergence is only six to

ei ght percent. But the other side of the node, we
have HILV | and HILV II that are 40 percent
di ver gent. And yet every mathematical cal cul ation

we make says that the BLV side should have nutated
to the sane degree as the PTLV side, and yet we
don't find it.

Now, nobody has gone to vyaks, water

buf f al o, etcetera, and |ooked for these other
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strains or | ooked at other primates for them But

there have to be either extinct strains on that side
of the phylogram or they're still out there. And
what they would do to man we don't know, but there
have to be a lot of other strains that can fit on
t hose phyl ogr ans.

The sanme for HV. And if you do it for
hepatitis B, hepatitis C, you conme to the sane
mat hematical conclusion. So |I'd say that one thing
you could predict is there are other variants out
there of these known groups.

DR. AN WLLIAMS: One sort of caveat |
guess |I'd add fromthe hepatitis B and C perspective
is is the hepatitis B and C have been around
probably for long periods of tine. Hepatitis B has
probably been around -- is a relatively ancient
di sease. And the data on hepatitis Cis a little
| ess sure, but there has been at |east one study
that found hepatitis C in a group of Air Force
recruits as early as the | ate 1940s.

So when you think about putting date
[imts on questions, you have to consider that sone
of these di seases have been around nuch earlier than
HV. Soit's sonmewhat artificial or sonething to at
| east consider when you think about hepatitis B and

C.
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DR. DAYTON: We had sone questions from

the floor, I think. D d you --

DR. AN WLLIAVS: W have at |east one
question, and the question 1is: can HCV be
transmtted through close contact w thin househol ds?
The answer is yes, probably, but it occurs very,
very rarely. Basically, our current recommendati ons
say that household nenbers shouldn't share anything
that could potentially becone blood contam nated,
such as toothbrushes and razors or anything that
coul d beconme bl ood contam nat ed. And if you have
open cuts and sores, you should keep them | oosely
cover ed.

This is nore of a response to the fact
that -- a theoretical risk rather than we actually
see transm ssion occurring by these neans. And the
bottom line really is is that yeah, transm ssion
could occur, but we really don't see it. So, you
know, huggi ng, sneezing, kissing, all those sort of
things that cause general public concern do not
transmt HCV. And probably a little common sense
about exposure to blood is warranted in the
househol d setting.

DR. DAYTON: Thank you.
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|'"d be very willing to open this up to

questions from the floor. If anybody has any
guestions, just go to the m crophone.

Jay?

DR EPSTEI N | believe it was Dr.
St eketee who showed us a graph of preval ence of
various markers split out by whether there was
history in the last year, or | guess it was lifetine
history. And although the slide went by quickly, it
| ooked as if there were no significant differences.
And | wonder whether that observation has any
inplication in your own m nd about the question of
lifetime versus tenporary deferrals.

DR STEKETEE: Yeah. | think basically
the answer is that picking a specific year for when
ri sk began was used for HV |l argely because we had a
timte when we thought HV was introduced in the
popul ati on. And as you just pointed out, HCV and
HBV have been around for a |ot |onger than that.

So our data right now suggest that there
is no clear year to pick when sonebody had recent
behavi or versus |ong-since-past behavior that would
hel p us.

And let nme -- |'lIl make an additiona
comment. (Going back to Andy's -- one of his opening

slides about using tests to intervene between the
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sel ected blood donors and elimnating any possible

i nfections in t hat pool , and t hen usi ng
guestionnaires to get us a suitable donor
popul ation. And what | would suggest is that given
the preval ence of H 'V and incidence of HV are high,

what we have done in the past is that we initially
set out donor suitability criteria as the first

gate, and then used tests and have spent an enornous
anmpunt of tinme trying to use tests to get -- to find
those incident infections because we had a fairly
good test and we have wused donor suitability
criteria in order to reduce the prevalence in the
popul ati on of acceptabl e donors to such a |l evel that

we coul d account for all of the prevalent cases with
our test and then spent a lot of tinme on the
i nci dent cases.

If we change the prevalence in the
popul ation by relaxing criteria and hoping for the
test to pick up all of the preval ent cases, then we
double the indemity on the test. And just -- |
think that's what our data woul d suggest. There's
not a year to go back to, and the prevalence is
still high in those traditional risk groups that
we've accepted and have requested that they self-

identify and self-select out of the donor pool.
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DR DAYTON: It's interesting that you

mention that you would double the indemity, because
when we did the MSM cal cul ations about a year ago
for BPAC, and actually assenbled a group that did a
great job putting together the nunbers, that's about
what we cane up with is that you essentially double
the indemity, even though you don't know what it
iS.

DR BIANCO | would like to hear ideas
fromthe panel. |"'m not sure that | agree entirely
with those calculations because they nmake the
assunption that at these points people would tend --
that people that have this continuous type of
behavior, that have chosen this is a Ilifestyle,
woul d have ceased performng during the |ast year.
So | think that we will have to introduce that.

But the question, actually, that |
wanted to ask is: | know that we are going to hear,
particularly fromDr. WIIlians, questions -- issues
about sensitivity and specificity of medi cal
history. But in all of the experience that you have
in surveys, in epidemological surveys, and all of
that, could you give us an estimate of what is the
sensitivity and the specificity of nmedical history?

Because we are basing all of those

things and all of these theoretical deferrals for
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preventing an energing infection, and all of that,

on asking a question of a donor. And 1'd like to
see if we know nore about it.

DR. DAYTON: You're asking how effective
are the questionnaires, basically. And actually,
we're going to get into discussing that later in the

day. This is an absolutely rel evant questi on.

DR.  STEKETEE: "1l make a comrent,
t hough. | mean, there are several layers of this.
One is that we have asked -- in public education,

we've asked a large nunber of people to self-
identify and never even cone to the table to be
asked the questionnaire.

And so by definition, you know, for
exanple, if you say that we've asked nmen who have
sex wth nmen since 1977 to self-identify and never
conme to, you know, the donor setting, then those
people who do cone, you have a certain |evel of
sensitivity and specificity of that questionnaire
But it's not the sane as if you just ask all of the
popul ation, not having asked them to self-identify
and self-select to begin wth. So while it's a
rel evant question, it <changes if you relax the
criteria for everybody donating.

DR. | AN WLLI AVS: | can add maybe a

little bit of data that's sort of a different
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setting. W | ook at people that are acutely ill

with viral hepatitis and interview them We t hink
that on the ballpark of roughly 30 percent of people
basically are not being truthful for us when they
i nterview. However, they admt to a whole broad
range of risk factors, just not sort of bad risk
factors. |I'mnot a current injector, but | used to.
That's not a problem

And we hear anecdotal stories over and
over again about a patient will have track nmarks on
their armand totally deny admtting injection drug
use. It may be different in a donor setting, but we
think that in the ballpark of about 30 percent of
peopl e.

However, we hear in other settings the
nore you interview people, the nore the truth cones
out. This is especially true with hepatitis Cin a
preval ence setting where you have soneone who
totally denies injection drug use until they devel op
a relationship with their provider. And then, six
months | ater, they conme out and say, "Well, yeah, |
used to inject, but don't ever tell anybody because
"1l lose my job" sort of thing.

So it's a sensitive subject, and | don't

know if there's an answer. It depends on the
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setting, how vyou ask the questions, how the

interviews are done.

AUDI ENCE PARTI Cl PANT: Wth respect to
energi ng pathogens, do you think that we should
consi der ani mal handl ers or handl ers who are exposed
to animal bites or scratches as at high risk for
bl ood donation?

DR JAFFE: You know, | actually think
that's a very interesting question. In the article
t hat was published on the foany virus infection, the
poi nt was made that about two percent of -- it's a
relatively small sanple, but about two percent of
people who professionally worked with these non-
human primates were actually infected with these
foanmy viruses. So, | nean, that's really quite
substantial conpared to a lot of other groups that
we think are at increased risk for this or that.

So in terms of being at risk for those
viruses that are endem c in non-human primtes, such
wor kers probably should be considered at increased
risk.

DR. ALAN WLLI AVE: One comment, just
getting back --

DR.  DAYTON: Actually, [I've had a
request for everybody to identify thenselves when

t hey speak, Al an.
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DR ALAN W LLI AVE: Sur e. Al an

WIllianms, Red Cross Holland Labs. Just to get back
to the questionnaire screening again for a nonent,
in the interviews done with donors found to be
positive for infectious disease markers, typically
risk factors are found and they're related to deni al
of the risk factors at the tinme of the screening,
rather than inadequacy of the screening criteria.
So | think that basically beconmes the crux of the
i ssue.

And a comment | want to make, which |
was going to save for this afternoon but I'Il go
ahead and make it now, and that is if the screening
criteria are changed, one can't necessarily assune
that the failure to defer is going to be a constant
on either side of that change, because there are
other factors at play. And | can see inherently
this going one way or the other.

For instance, if the subpopul ati on under
consideration feels that a certain criteria is not
scientifically justified and may, in their view be
discrimnatory, then it mght have a reaction in one
direction. On the other hand, if screening criteria
are relaxed and the |ess savvy donor views this as
being nore and nore reliance on the highly

sophi sticated screening test, there mght be a push
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in the other direction such that, you know,

i naccuraci es could occur as well.

There are very few data to address, you
know, the potential dynamcs of this. But |
woul dn't necessarily assune that the failure rates
are going to be both -- going to be the sane on both
si des of the equation.

DR. DAYTON: Thank you.

VR.  DODD: Roger Dodd, Anerican Red
Cross. |1'd like to pick up and go back a little bit
to sonmething that was inherent in the questions that
you showed, Dr. Dayton, and that was the issue of
since 1977. The panels discussed that there really
shoul d be no starting date, and part of the issue,
believe, the last tine this cane up at the Bl ood
Products Advisory Conmttee was, is since 1977 an
appropriate category of questions to ask. Shoul d
it, in fact, be in the last year or ever, since
there seens to be little continuing rationale for
the use of 1977? And | wonder if that is actually
di scussabl e.

DR. DAYTON: Well, that's discussable.
l"'m not sure | have an answer. | certainly think
1977 makes sense with respect to the AIDS epidemc
Whether you want to get worried about other

pathogens is an entirely different story. And,
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really, the answer to that is going to conme fromthe

data that's presented here, at |east as close as
we'll get to the answer.

M ke?

DR. BUSCH  Yeah, M ke Busch. A couple
of comments. | think in terns of the timng issue,
| agree with the coment about, you know, if we
relax criteria the prevalence will go up. we'l |
basically allow people to conme in in whom renote
risk would have allowed infection to have occurred
|l ong ago, and, therefore, they would be preval ent
i nfections.

And | think the options to get around
that, such as persons who have renote risk, perhaps
putting them through the screening system first
i ndependent of donation -- | nean, the only
indemity, believing all of our data which supports
that the tests are actually very accurate at picking
up prevalent infections, which I think they are, the
only conpromse there is the potential of a test
error occurring. And if you put people through the
systemtw ce, for exanple, you could test themin to
becom ng eligible as a donor.

So, to nme, the big concern is the
energi ng agent, your new H'V epidemic. And | think

what Harold showed -- you know, we didn't know Al DS
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exi sted for over five years fromthe point where it

was beginning to explode in the population is kind
of the fear that we all are struggling against.

On the other hand, FDA is overreacting
to every rare variant and making us fix tests for
rare variants that, as Harold showed, probably
aren't spreading at any significant rate, clearly
aren't preval ent here. So it's a dilemm, and to
throw the dilemma even further open, | nean, we now
have two recent energing agents or new y-described
agents -- HGV and TTV -- that we know are preval ent
viremic in our donor base, and that two to five
percent of all current donors are viremc for these
i nfections.

W're now just sorting out that they
don't seemto cause disease, and they don't have --
clearly, these are prevalent in our donors. | don't
know of any risk factor data, but they're preval ent
at these extraordinary rates, despite all of these
screening efforts.

So, you know, the concept that these old
guestions have excluded potential new and energing
agents effectively, | think, you know, that kind of
data shows that that's just -- they're not working
at excluding agents, and any of these could have

been, you know, significant pathogens.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

111
So | don't have any specific questions,

but just the dilemma is really | think the energing
agents is where the problemlies. And | just don't
think we have any handle that any of these risk
behaviors that we're doing now are really going to
effectively deal wth what mght be the next
significant emergi ng pathogen.

MR. HOLMBERG ["l'l try one nore tine.
Jerry Hol nberg, Navy Blood Program 1'Ill tal k about
remote risk and the enmergi ng pathogen. What's the
panel's opinion on a potential donor that presents
that is a heterosexual in a nonoganous relationship
that has had -- their partner has used |V drugs
maybe 10, 15 years ago?

DR STEKETEE: You know, for HV, I'Il
go back to Mke Busch's comment. You know, if
peopl e get tested separate from the bl ood donation
systemto determ ne whether or not they -- you know,
so that you' ve got several screening levels, that's
a group that mght benefit from that because the
preval ence of H'V in sonebody who injected drugs 15
years ago is, you know, still not insubstantial.

And the |ikelihood of exposure of the
nmonoganous sex partner to that infection, if it were
HV, is, over those 15 years, not inconsequenti al

ei t her. But you would want that -- you would
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probably want that person screened outside of the

bl ood supply so that an error isn't what is allow ng
them to get in on a single screening test.
Hepatitis may be a different story.

DR. I AN WLLIAMS: Yeah. Hepatitis Cis
a little nore vexing issue, because the role of
sexual transmssion is alittle unclear. Again, the
rate of transmssion seens to be relatively |ow
anong | ong-term nonoganous partners, and even so | ow
that we don't recommend that barrier contraception
be used routinely. It's a decision they have to
make with their partners, so | think that shows our
sort of level of wuncertainty, but we think it is
fairly | ow.

Again, it conmes down to an issue of
w ndow period versus prevalent infections. And if
the rate of transmssion is fairly low, you're
tal king about relatively small probabilities. And |
can't give you the answer to that; just to tell you
that the rate of transmssionis lowand it makes it
a very difficult thing to cone up wth an exact
nunber to put probabilities on to nake a deci sion.

DR DAYTON. Jay~?

DR. EPSTEI N: | just wanted to nmake a
coorment that as | listened to the first set of

presentations, we tended to hear a |lot nore data on
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preval ence than on incidence. That's for obvious

reasons when you consider the nethodol ogical
difficulties. But on the other hand, a nmgjor
concern wth depending on donor excl usi onary
criteria is that they are our nost effective way to
adjust the incident infection, putting aside for the
moment the relative contribution to blood risk.

And I woul d j ust encour age t he
investigators to do what they can to focus on
hel ping us with incidence estinates. For exanpl e,
we did not hear an incidence estimate for hepatitis
Cin a sex worker, and yet that mght be inportant
to know.

So | think, Andy, you very well laid out
for us the double challenge that we face in dealing
with prevalent and incident infections, and | just
have the reaction that we don't quite know enough
about incidence conpared to what we would Iike
t oday.

DR, DAYTON Does anybody want to
respond to that before we --

ALL: W agree.

DR.  DAYTON: | think, yeah, we al
agr ee. Martin? Let's have one nore question from

Martin.
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DR.  RUTA: | was wondering if CDC --

actually, | had two questions. But, one, | wonder
if CDC had comments about retaining the 1977 date
for --

DR JAFFE: Vll, | nean, that clearly
cane from HV 1, and it probably nakes sense for
HV 1. But | think as all of the other panelists
indicated, it doesn't nmake any sense for any of the
other things we're worried about.

DR. RUTA: And a second question, which
| think was partially answered. But, you know, we
have different deferral periods. Sone are lifetineg;
sone are one year. Is it rational to base the
deferral period on the relative risk from the type
of exposure? Wul d you have any comments about
partners of the activities that we talked about
t oday, whet her you have any thoughts on whet her that
should -- you know, it nmakes sense to have a one-
year deferral period for partners of IV drug users,
et cetera?

DR. STEKETEE: You know, with the one-
year deferral period, I'll go back to Jay's conment.
You're asking the question of prevalence in that
situation versus incidence, because the assunption
is that you may have a prevalent infection because

t hey had past exposure. But because of the one-year
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deferral period, you' ve tried to elimnate their

recent infection, and, therefore, incidence and m ss
the incident infection.

| think while you want to elimnate, as
much as possible, those incident infections, you
have to |look at the test capability -- we'll hear
about that later as well -- but in ternms of
identifying prevalent infection and nmaking sure.
Because if you set the gate at just elimnating
incident infection, you' ve got to have the test be
very, very good, mneking sure you have no preval ent
i nfections.

MR,  HOLNESS: Les Hol ness, FDA | just
wonder if CDC has any data on individuals who have
had sex change operati ons.

DR. STEKETEE: The nunber of people who
have had sex change operations in this country is
still relatively small conpared to the population
and we have not historically asked that question in
various surveys. And to ny know edge, that has not
been done either at local levels or wth CDC
sponsored surveys.

DR.  DAYTON: Ckay. vell, 1'd like to
thank the panel nmenbers for their tine and their
expertise. W're running a little bit late, so we'd

like to nove right along to the next speaker, who is
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going to be Mke Busch, talking on preval ence and

i nci dence in blood donors.

DR. BUSCH  Thank you. 1'mgoing to be
presenting sort of three separate sort of talks.
And I'Il just point out at the beginning that all of
the nunbers we're |ooking at here, you may get used
to | ooking at them and thinking, you know, they are
noder at el y hi gh. You must recognize that they are
one percent to one one-thousandth of the rates we
were just talking about in the context of the CDC
dat a.

The first analysis is an analysis from
the REDS study group, and | want to acknow edge
Sinmone d ynn and George Schrei ber who are here, and
Steve Kl ei man, who have done a lot of work on this.
And this is looking at overtine analysis of both
preval ence and incidence in five U S. donors.

We know that nonitoring incidence and
preval ence in the donor setting is inportant for the
reasons we've talked about, particularly wth
respect to incidence in the window period, a little
bit wiwth respect to prevalence in test error.

And as we |ook at these changes in
rates, we need to understand whether they are
pr obably reflective of changi ng backgr ound

epi dem ol ogy of the infection within the popul ati on,
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changes in the criteria of selecting eligibility of

the donors, and then we'll see also sonme exanples
where changes in the tests, either the screening or
the confirmatory test, can actually fool one into
thinking you have a <change, for exanple, in
i ncidence, but actually it's an artifact of shifting
t est net hodol ogi es.

This analysis is based on the five U S
REDS centers, which are located in the Detroit,
L. A, and Chesapeake, D.C, region of the Red Cross,
and then in San Francisco and Gklahoma City,
collecting about a mllion donations per year. And
the markers that were focused on are the four ngjor
markers -- H'V, HILV, HCV, HBV. W do, for both HV
and HTLV, review all of the data and exclude false
positive results based on RNA tests, etcetera.
Al so, for surface antigen, we exclude fal se positive
surface antigen results.

We're | ooking at incidence by | ooking at
two-year incidence intervals. So especially when we
try to break the overall period into subperiods to
begin to look at incidence trends over tine, the
approach that the WESTAT group took was to actually
conbine two-year intervals and |ook over tine at
over |l apping two-year intervals. This will becone

evi dent once you see the data.
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Wereas, for preval ence, the nunbers are

| arge enough on an annual basis, enough where we
don't have to accrue time in order to |ook at
i nci dence, t hat we're | ooki ng at preval ence
annual | y. So incidence is expressed formally as
nunber of seroconverters per hundred thousand donor
person years of followp, whereas prevalence is
expressed as nunber of positives per hundred
t housand first-tinme donations.

So in our analysis, we tend to always
| ook at incidence in our repeat donor popul ation and
prevalence in the first-tinme donor popul ation.

For H'V, just a little bit about the
tests. W do include a period early on in '91
through early '92 when the screening test was the
HV 1 assay, and then we switched over to the HYV
1/2 Conbi test, which is still the current assay.
The data w Il actually continue through '96.

Now, this had no affect on detection
because we -- | think in the whole country we've
only picked up two HV 2 infections after shifting
to Conbi. There was a slight w ndow period
reduction, but we |ooked at this data w thout sort
of truncating the period, crossing the different

tests.
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Throughout this period, the primry

confirmatory assay was the HV 1 Western Blot from
Canbri dge Biotech supplenmented by HV 2 work. And
the one twist here is that criteria did change early
on. The criteria were actually nore stringent,
requiring three bands.

In February of '93, the criteria for
interpreting the Western Blot shifted to allow a p31
band to not be required. This had two effects. One
is it actually allowed detection of infection about
a nonth earlier because the p31l band takes about a
month to mature after the person is detected by the
screen and has two bands in the Wstern Blot, and

then the previously required p31 band takes another

nont h.

So it theoretically could have increased
preval ence or incidence due to the increased
sensitivity of the confirmatory test. The ot her

problem is it introduced a problem with false
positive Western Blots, but in these anal yses those
have been excl uded.

kay. 1'mgoing to show slides that are
kind of like this -- tabular formats -- but then
"1l also show the graphs to give you a better sense
of over tinme trends. So what this shows is both the

i ncidence, again, in these two-year overlapping
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intervals, so '91 to '92, and '92 to '93, and then

t he preval ence per year.

So, for exanple, to just be alittle bit
straight, we'll just start with prevalence for HYV
started at about 30 per 100,000, and it actually has
declined to about 18 per 100,000 in '93/'94, and
t hen has dropped actually to 15 per 100,000 in '96.
So we've seen a highly significant decline in the
preval ence of H'V in our first-time donors.

The incidence has dropped slightly from
2.6 per 100,000 person years down to around 1 to 1.5
per 100, 000 per son years, but that's not
significant. So here you can see this decline in
preval ence, which is highly significant anong our
first-tinme donors, and then a slight decline in
i ncidence but it is not significant. So i ncidence,
really, for HYV has remained relatively stable. But
again, to enphasize, these are rates that are, you
know, two to three orders of magnitude |ower than
backgr ound preval ence and i nci dence in t he
popul ati on.

Wth HCV, we started out data set for
analysis wth the introduction of second generation
HCV antibody assay, and this is because the first
generation test was mssing around 20 to 30 percent

of the persons who were actually chronically
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infected with HCV. So when we shifted from the

first to the second generation assays, there was a
dramatic increased detection rate, which in a sinple
anal ysis would have inplied a dramatic increase in
i nci dence, because a |ot of repeat donors who were
negati ve were now detected as positive.

And to avoi d t hat sort of
msinterpretation, we only begin our analyses for
this purpose with the second generation assay. And,
in fact, wth the third generation assay being
i ntroduced, there was a simlar increased detection
rate, although wvirtually all of the increased
detection by the third generation tests were
actually renote cleared infections.

But, again, there is sone debate going
on in the discussion section today that that
actually did, in a simlar way, artifactually drive
up the apparent incidence, because donors who were
actually renote infections began to be detected as
apparent seroconverters on the third generation
assay.

So for HCV, therefore, again, we've
truncated the analysis to just |look at the period
after second generation screening began and before

the third generation test began.
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What we see here is preval ence running

substantially higher than H V. This is 600 per
100, 000, so about six per thousand first-tinme bl ood
donors positive. And this has dropped to about four
per thousand now blood donors, first-tinme blood
donors testing positive. So a highly significant
decl i ne.

I ncidence has run around five per
100, 000, and it has kind of bounced around. But it
has really remained relatively stabl e.

So here you can see the significant drop
in preval ence of HCV anong first-tine blood donors.
Really not clear. The questions haven't changed
that dramatically. Per haps a focus of discussion
why have we acconplished this? Perhaps it mrrors
what we saw from CDC -- the wunderlying drop of
infection in the general popul ation.

And then incidence, again, just Kkind of
stable, again, at around three to four per 100, 000
person years.

For HBV, we've pretty nuch been stable
wth a constant screening and confirmatory test
during the period of this analysis through '96. And
on our first-time donors, we're running in the range
of 200 per 100,000, or two per thousand first-tinme

donors are confirnmed surface antigen positive. And
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this has really remained fairly stable over the

period of tine.

I nci dence for HBV has declined slightly
but not significantly from around 7.5 per 100, 000
years to around five per 100,000 person years. And
graphically, again, the very stabl e preval ence anong
the first-tinme donor population, and a slight
dowmnward trend, but not significant, anong the
repeat donors.

HTLV -- during this period of tine, the
screening test did shift. Actually, during this
period, the screening didn't. W were going froma
-- well, there was a first-generation Abbott EIA,
HTLV | based, and this was slightly enhanced in a
second generation version of the HILV | assay. It
was not a shift to the HILV I/I11, which occurred
nore recently and is not part of this analysis.
This test did have slightly inproved detection based
on the data submtted to FDA for HTLV Il, but it is
not a bona fide HILV Il test.

The problem with HTLV Il that we faced
is the confirmatory testing has shifted, and,
fortunately, in a backwards direction. We used to
be able to detect infected donors with a conbination
of Western Blots, and generally people were using

r econbi nant anti gen spi ked West ern Bl ot s,
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suppl enented in people who were not positive with

these -- for envelope in the Western Blots by doing
radio immuno precipitation assays, or additional
envel ope typing assays. And these were the basis
for the data in the first three years or so of the
analysis I'll show.

And then a couple of things happened.
The Red Cross confirmatory test |aboratory began to
be scrutinized by FDA, and actually backed away from
using sone of the |less established assays, such as
RIPA or peptide ElIAs, and went to a single assay,
the p2lE spi ked Western Blot, which was under | ND
W still don't have a confirned assay, confirmatory
i censed assay for HTLV.

And the problem here is this test we
know has the problem with false positivity that
Bernie tal ked about. This envel ope antigen in here
is not specific, and we know that sone snal
proportion of non-infected donors may be classified
as confirmed positive, using this as a stand-al one
confirmatory test.

The non-Red Cross centers in REDS
actually used a test that Bernie also referred to
from Gene Labs, the diagnostic biotechnol ogy Western
Blot, which in addition to the p2lE antigen has

reconbi nant spiked proteins that allow you to nore
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accurately confirm envelope and type the donors.

And this data was what was used in the analysis I'l
show.

Just a coment -- this assay is no
| onger acceptable for use in blood donor screening
because the conpany did not bring the assay in front
of FDA.

So what we've seen with HILV is in our
first-tinme donors there is an apparent increase in
preval ence. W' ve gone from around 30 per 100, 000
up to close to 50 per 100,000, but this is actually
artifactual, as 1'll show you, limted to the Red
Cross regions where  basically it's probably
attributable to false positive confirmatory dat a.

And simlarly, incidence has apparently
risen fromless than one per 100,000 person years to
over two per 100,000 person years. And here you can
see this apparent shift up in prevalence, and you
see sort of the bunp right here, which is, again,
when the confirmatory test problem becane in play.
And | i kew se, incidence at the sane tine -- all of a
sudden we see this apparent dramatic -- you know,
dramatic being a twofold increase in incidence at
that point in tine.

Now, as | indicated, the Red Cross

regions were where they really noved to this |ess
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specific confirmatory assay, and you can see that

this change is actually limted to this region in
red, where they have an apparent significant trend
upwards. In this case, | think this is preval ence,
whereas the non-Red Cross regions show this, you
know, sort of stable, slightly declining trend.

So the point here is just to caution
that until you really understand the confirmatory
and screening test, what goes in determ nes what
your analysis shows. And in this case, there is
nore data and nore studies ongoing to really show
that what has happened here is an artifact of the
confirmatory test shift.

Just a little bit of data fromthe REDS
group in ternms of incidence from major paraneters
that REDS collects, such as incidence by gender,
race, ethnicity, and then go on to nore detailed
anal ysis of incidence using a new strategy.

So just in terns of gender, we can see
that for HYV nmales have slightly el evated incidence
of HYV conpared to fenales. A lot of these
confidence intervals overlap. | think in REDS, for
exanple, for H'V, we have about 30 or 35 incident
cases. So the nunerators, when we're talking

i nci dence, are fairly | ow
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For HCV, interestingly, for a nunber of

the marks that we'll tal k about, HCV doesn't sort at
all by the denographics. W really don't seemto be
maki ng much inpact in underlying HCV preval ence or
i ncidence, so we see here HCV is fairly constant
bet ween nal es and fenal es.

HTLV, dramatically higher incidence in
femal es than nal es. Most of our infections in our
bl ood donor population are secondary transm ssions
of HTLV, nostly HILV Il, frommale former 1V use to
femal e heterosexual partners. For HBV, incidence is
much higher in males than females. So these things
go both directions is one point.

Looki ng by race/ethnicity, you know, one

interesting comment is, for exanple -- and we're
talking HV here, so I'll cone to that other point
in a nonent. But for HV, we see a significantly

el evated HV incidence rate in black non-H spanics,
slightly intermediate rates in Hispanics, and then
| ow rates of around one per 100,000 person years in
caucasi ans, and undetectable in Asians.

For HCV, again, fairly stable. This is

a very small group, so a very wde confidence

interval. But if you just |ook at your major donor

popul ations -- Dblack, Hi spanics, and whites --
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really no difference in HCV incidence across these

di fferent predom nant groups.

For HBV, here was where | was going to
comment that if you | ook at preval ence, HBV is nuch
-- has a nmuch higher prevalence in Asians, and yet
in this country we can't det ect secondary
transm ssions in the donor base within the Asian
popul ation. And nost of the HBV transm ssions that
we're seeing are, again, clustered in the black non-
Hi spanic, probably related to parenteral exposure
| evel .

And finally, HILV -- again, the highest
rates are in black non-H spanics and Hi spanics,
pr esumabl y reflecting | ow| evel parentera
exposures.

Okay. Now, to nove on, though, the data
|'"ve presented is really the strongest, best data on
i nci dence that we have in the donor base. But it's
fairly limted to this one |arge study. There is
fairly simlar data beginning to come out of the Red
Cross infectious disease data set, but it's limted

because the incidence is so |low we need these huge

dat abases.

That database was around, what, about
six or seven mllion donations over that period of
tinme. It had to be, you know, conpiled and
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carefully evaluated in terns of culling out false

positive results, and then analyzed very rigorously
to capture person tine for each donor and derive
incidence rates. So it's a huge undertaking to stay
on top of the incidence rates using those classical
approaches, especially when your rates are as | ow as
what we're dealing with in the donor pool.

In addition, those anal yses were limted
to repeat donors, and we really have a | ong-standing
debate as to whether the donations by first-tine
donors are substantially higher risk and may have a
hi gher incidence. And so, clearly, trying to get a
handle on incidence rate in the first-tine
presenting donors woul d be useful.

And then, in addition, al t hough 1

presented sone data breaking these donors out by

sone denographics, as | told you, the nunber of
i ncident cases was very small, in the range of 20 to
40 or so per virus. So to do further subgroup
anal yses is very difficult, given the low

nuner at ors.

So for this reason, for HV -- and |
think we could talk later about strategies for
hepatitis C, but for HV there has been a lot of
work to develop a new approach to neasure incidence

in cross-sectional popul ations, a collaboration
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really led in great part by Rob Jenssen and d enn

Satten at CDC, and wth Sue Stramer and nyself
hel ping on the | ab side.

And the approach is basically to take
sanples and take seropositive sanples and reflex
test them on a less sensitive assay. And we
basically took a test that was an early generation
viral |ysate assay and purposely desensitized it or
detuned it by running the assay at higher dilution
and for reduced incubation tines.

And by that, what we've been able to do
is delay the detection of seroconversion by this
|l ess sensitive assay by an average of about four
nmont hs. And we have, through a lot of work on
seroconversi on panel s, defi ned t he accurate
confidence interval around that. And so what we can
do is basically take sanples from persons who were
detected by the nore sensitive testing strategies
that we wused, and reflex test them to find the
people who are in this four-nonth w ndow of early
seroconversi on.

And then, basically, you can nmultiply
that rate of finding people in this w ndow tines
three to derive an annual incidence rate. And this
just shows that in schematic you test the popul ation

of sanples, first-time blood donors, for exanple, or
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any screen setting, reflex the confirmed positive

sanples to this less sensitive EIA, and identify the
seroconverters -- the subset of the confirnmed
positives who had seroconverted within the prior
four nonths.

And t hen doi ng a very sinpl e
cal cul ation, you take the nunber of seroconverters
and nmultiple that by 365 over 129 to annuali ze that,
and then divide by essentially the nunber of
subjects tested, and you derive an incidence rate.
And there needs to be sone slight adjustnents if you
have frequently sanpl ed peopl e.

One point | nentioned was the incidence
in repeat versus first-tine donors. And in a direct
conparison in the REDS group, we derived incidence
both by <classic nmethods and by this detuned
approach, and in both cases we got, by the
observational incidence, an estimate of 2.6 by the
detuned, 2.9 per 100,000 years, so very simlar
esti mat es. And then we conpared that to an
incidence in our first-time donors, and this just
illustrates how the approach works.

So we had about 860,000 first-tine

donors in this sanple population, 131 confirnmed

positive, 18 were in that transi ent early
seroconversi on w ndow. And by sinply running
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through the fornmula, that yields an incidence in the

first-tinme donors of 5.9 per 100,000 per year. So
now we can contrast the incidence in our first-tine
donors with the incidence in our repeat donors and
really conclude that the incidence in first-tinme
donors is about two tines that in our repeat donor
popul ation. So not that dramatically different.

There were a lot of concern or fears
that the incidence in first-tine donors would be
much, much higher, partly because the preval ence is
much higher, but the prevalence is nuch higher
because you have all of the prevalent infections
that haven't been culled out. So when you really
have an approach Ilike this to directly neasure
incidence in the two popul ations, we see that it's a
really very small relative risk of first-tinme donors
bei ng wi ndow phase type donors than repeat donors --
about 2.0-fold.

And you can then use -- you can derive a
conposite incidence rate by weighting that first-
time and repeat donors, and these are the kind of
nunbers we're now using to estinmate the residual
ri sk based on understanding the infectious w ndow,
and to project the yield of new tests. So now we,

for the first tinme, really have an appropriate
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wei ghted incidence reflecting the first-tine to

repeat donor m x of incidence.

Okay. Now, the next analysis is really,
| think, rmuch nore relevant to this discussion. On,
| wanted to comment on one other point on the first-
time/repeat business, which is that in REDS we've
done a lot of work to |l ook at the rel ative incidence
anong repeat donors, given, for exanple, the
frequency that they've donated or how | ong have they
been a donor.

And to make a long story short, there is
no evi dence that being a donor for any |onger period
of time, or donating any nore frequently, further
reduces your incidence. Once you're a repeat donor,
your incidence seens to be really very stable for
all viruses.

W' ve done a further anal ysis | ooking at
t he denographics using this same detuned strategy,
and for this study John Aberle-Gasse and others at
the Red Cross did a lot of work, and that's nost of
the data 1'Il present here now is crunched by John
at Red Cross. So we had 1.7 mllion first-tine
donors in the Red Cross system during this
approximately, | think a three- to four-year period

of tine.
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Four hundred and twenty-seven of these

were confirnmed positive for H'V antibody, and when
tested by this |less-sensitive assay, 58 were
recently-infected donors, which gave us an incidence
in this first-time donor base of 9.6 per hundred
t housand per year.

And if we look at incidence trends over
time -- thisis, |I think, "93 through '96 -- we see
a really very constant incidence in the Red Cross
system running just around 10 per 100, 000. So no
evi dence t hat i nci dence IS fluctuating or
i ncreasing, which would, for exanple, denonstrate
sone underlying increased heterosexual transm ssion
that would be evident in the very lowrisk donor
pool . In contrast, we see a very stable, very | ow
i nci dence.

If we look at our allogeneic donors
versus our autol ogous donors, we have sone evi dence,
actually, that the questionnaire does work because
our autol ogous donors are individuals who cone in to
give blood for thenselves, and they're not required
to go through the risk factor questionnaire. And
what we see is that autol ogous donors have about a

twof ol d higher incidence rate than our allogeneic

donors. No difference between vol unteer and
directed allogeneic donors. There is not enough
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directed donors for this to have -- there is zero

new y-infected directed donors.

But basically, certainly it doesn't
support what's been debated, that directed donors
may be higher risk because they're notivated to cone
in through sone coercion, for exanple, from friends
or famly nenbers. |In fact, there is no evidence,
think, fromthis data or others that directed donors
are riskier donors.

Ckay. In ternms of major denographic
categorization, now, anong these first-time, this
| arge population of first-tinme donors where we can
now get incidence using the | ess sensitive assay, we
see that the incidence in male donors is around
tw ce that of femal e donors, although the confidence
intervals overlap, running around 12 versus seven
per 100, 000.

By age strata, the incidence in the nmale
donors -- I'm sorry, the incidence is highest,
about, again, tw- to three-fold higher, in the
m ddl e-aged 25- to 45-year old subsets of our
donors. The lowest rates are in the very young
donors and the ol der donors.

Interestingly, the prevalence is about
five-fold elevated in this internediate group. So

if you do things like an incidence to preval ence

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

136
ratio, there is actually a suggestion that incidence

is beginning to take off in this younger age group,
relative to the nuch | ower prevalence in this group
So, clearly, there nust be new infections beginning
to occur here in order to drive the higher
preval ence in this m ddl e-aged groupi ng.

Now, one of t he surpri sing and
di sturbing observations from this analysis was the
dramatic difference in incidence by region of the
country. The Red Cross divides their collection
program up into six regions for these kinds of sort
of denographi ¢ anal yses.

And what we can see here is that the
rates are really highest in the east coast regions
in general, particularly in the southeast region
where the incidence is 26 per 100,000 person years
-- highly significantly elevated relative to other
regions, with internediate rates in the New Engl and
and md-Atlantic coast regions, and then the | owest
rates by far on the west coast and the central U S

So, really, much lower rates, |ess than
two per 100,000 in the central and west U S. blood
donor popul ati ons, intermediate rates on the
nort heast coast, central Atlantic regions, and then
much, much higher rates, really mrroring, | think

the bars that we saw from Ri ck Steketee from CDC
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Now, we were interested in that and

further wunderstanding that regional association.
And to get deeper into that question, we went back
to the REDS database, because the REDS database,
al though the nunbers aren't as large, has the
additional information, such as country of birth,
race/ethnicity, and |l evel of education.

So we wanted to see whether that
apparent regional difference in incidence was
actually a reflection of wunderlying denographic
behavi oral characteristics, to the extent we could
get at those in the donor pool. And this just
summari zes the same breakouts | just presented for
the Red Cross national program -- much [|arger
nunbers -- for the REDS regions.

And the point here is you see the exact
sane thing -- a noderately elevated rate in males to
femal es, the sane kind of age clustering, wth about
twofold higher rates in the 25- to 45-year old
group, and then down here the sanme regiona
differences with rates in the md-Atlantic site of
12.2 per 100,000, which is about twice that of the
ot her regions. So we had one region wthin REDS
that's located in the md-Atlantic region which had
this evidence of a higher incidence in a particular

col | ection region.
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So we were able to, then, |ook at these

ot her paraneters, and then do a multivariate
analysis to see if that regional collection site was
really a fundanental property versus a surrogate for
ot her wunderlying issues. And what we observed was
really a reflection of what | presented earlier in
the overall incidence analysis, that there was a
much hi gher incidence in the black donor popul ation.
And this analysis -- about 50 per 100,000 i ncidence
rate in this data set, conpared to rates of about
four per 100,000 Hispanic, and two per 100,000 in
whites -- highly significant higher incidence in
bl acks.

Then, also, a highly significant higher
i ncidence in individuals who only had a hi gh school
educati on. So around 16 per 100,000, which is
around, you know, four or five tinmes the rate in
i ndi viduals who were still high school students, or
i ndi viduals who had education beyond high school,
running around four to five per 100, 000. And no
difference, no significant difference in terns of
country of birth

So then, Kevin Watanabe at  WESTAT
developed a nultivariate analysis, which included
all of these paraneters -- gender, age, center,

which is region of the country, race/ethnicity,
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country of birth, history of blood transfusion, and

| evel of education. And from that analysis, the
only independent predictors of incidence were
race/ethnicity, with blacks having a rate around --
with a relative risk of around 26 conpared to an
i ndex group of whites.

And then, again, education ~-- only
having a high school educati on, no advanced
educati on, has about a three-fold independent
relative risk for high incidence. So this is the
insights we have at this point into sort of the
underlying characteristics that are associated with
hi gher incidence in the bl ood donor popul ati on.

But just to step back again and put this
into perspective, we do know that the incidence is
the primary driver in w ndow phase, and this is a
table that | think Sue Stramer may present |ater or
present, you know, the core elenents of it. But
basically, what this table does is for each of the
viruses it divides up the estimated risk really per
year in the country. This is per 10 mllion
screened donati ons. And divides them up according
to whether they are due to w ndow phase risk versus
ot her sources of risk

And the bottomline, fromny point here,

is that really the w ndow phase, which is
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attributable to the incident infections, really is

where the risk lies. But, again, these risks, these
nunbers are extraordinary | ow.

And | think we often fail to recognize
and point out that we've driven down risk so
dramatically, and that what we're dealing with in
terms of these very, very low incidence rates that
we're beginning to try to tease apart, but we're
deal i ng W th a consequent risk that's
extraordinarily low. For exanple, for HYV, we only
think that there may be no nore than 15 infected
donations per year that are being mssed by these
w ndow phase probl ens. For the other viruses, they
are also quite | ow

So that's the data | have to present.
Thank you.

(Appl ause.)

DR. DAYTON: Thank you, M ke.

The next presentation will be from Toby
Sinmon on preval ence and incidence of HYV, HBV, and
HCV, in plasnma donors.

DR. SIMON. Well, I'mpleased to be here
and to be able to respond to the kind invitation
from the agency to present data on behalf of the
pl asma i ndustry. | do so as the Chairman of the

Medical Directors Commttee of the American Bl ood
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Resources Association and a nenber of our ad hoc

data gathering commttee.

What we would like to present today is
how the information and data that we have begun to
accunul ate relates to our Quality Plasma Program and
how we are using it to help us in determ ning donor
suitability and to reduce the risk or any safety
i ssues involved with donation.

And as you can see, there is sort of a
continuum of efforts that are nade to increase and
i nprove safety through the industry's efforts,
beginning with that of trying to recruit donors from
a safer population, to screen them appropriately,
test, manage the inventory, additional testing,
viral renmoval in an activation, all designed to give
a safer product to patients.

The Quality Plasma Program which is the
overall program that includes our specific donor
suitability effort, has a nunber of parts of it, and
it is a programthat has been inposed voluntarily by
the industry upon itself to create standards that,
in effect, are beyond that which has been nandated
t hrough regulation. And with, of course, the outset
of safety reaching as close as possible to the zero

risk.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

142
It involves personnel training, HYV

education, the wuse of community-based donors, a
qualified donor standard, the abuse/drug abuse
screening, the use of a national donor deferral
registry, facility appearance standards, and a viral
mar ker rate standard, which depends heavily on the
dat a.

Now, of course, we are relying on the
screening of the donor through questions that have
been devel oped either through FDA regulations or
guidance or by the standards of the industry,
i ncluding the blood banking portion. And we use
t hese questions to screen our donors.

The one difference between our centers
and the volunteer blood donor centers is that we
typically see our donors nmultiple times a nonth, as
often as twice per week. And so that frequency may
allow us to elicit information to determ ne donor
suitability in a sonmewhat nore tinmely fashion

Secondly, before donation begins, and
yearly for those who remain in our program the
donors have a physical exam nation and additional
guestions from either a physician or a physician
substitute, the latter being |icensed personnel,
typically a nurse or an advanced energency nedica

t echni ci an. And this process may also inprove the
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ability to determ ne donor suitability through the

use of the questionnaire.

The specific prograns that are different
in plasma than they are in the bl ood banking sector,
that are part of the QPP, I'll now discuss in sone
detail. The first is all of our donors initially
and annually are subject to a drug screening
procedure to determne if they have drugs in their
system

This is based on heroin or opiate
testing, and any positive donors through this
screening are rejected. These, of course, are
docunent ed. Any units would be destroyed that had
been recently drawn. And, of course, it involves a
system of proper sanple identification. So the drug
screening for opiates is an additional standard for
donor suitability that we have introduced.

Next is the community-based donor
standard to avoid donors who are transient. W have
created the community-based donor standards, so for
suitability we are also determining if the donor
resides in that comunity, which we have arbitrarily
set as a 125-mle radius, for sone of our smaller
towns that draw from | arge geographi c areas.

The individual has to be awfully in the

United States. So for any of our centers that are
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| ocated near borders, the individual has to be able

to show docunentation that he or she has entered the
United States lawfully, if they are not, indeed, a
US citizen with a driver's license or simlar
i dentification.

The i ndividual must have permanent
resi dence. If they have no permanent residence,
they are rejected. And they cannot be incarcerated
for nore than three days within the past six nonths.
So this assures that we'll use donors who are stable
menbers of that conmmunity.

And finally, the other addi ti onal
standard we have inposed is the use of the Nationa
Donor Deferral Regi stry. This 1is a nationa
database utilized by the entire industry of
i ndividuals who wll be permanently deferred from
donating source plasma, if they are entered into the
regi stry because of repeat reactive test results for
hepatitis B surface antigen, antibody to hepatitis
C, or antibody to HHV and HV 1 antigen.

Al l new donors are screened against this
registry and would not be considered suitable for
donation if their names are there. W nmay be
| ooking at the issue of wusing confirnmed testing
results rather than the repeatedly reactive in the

future.
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And then, finally, the qualified donor

standard -- no individual is considered a suitable
donor wuntil they have appeared for a second tine
wi thin a six-nonth period.

So to give you a little bit of detail on
this, as you can see on your left, each individual
upon their first entrance into the donor center, is
consi dered an applicant donor. The unit would be --
it would be screened, as we have shown. The unit
would be drawn, but it would not be considered
suitable for release, unless the individual returned
a second tine, which we've arbitrarily set wthin
si x nont hs.

And then, if that individual conpletely
qualifies on that occasion, they are considered a
qualified donor, and all of their donations are
rel easabl e and considered suitable. This assures
that we haven't mssed any particular issues wth
t he one-donor screening. So it gives us a second
screening. It gives us a second set of test results
to ensure there has been no test error.

And it also assures that the individua
is the stable type of donor that we're interested
in. W're interested in donors who wll donate
regularly with the program So the individual who

appears only once is not the type of donor that we
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wish to consider suitable for our operations. So

these are the additional standards for the qualified
program

Now, as a result of our data gathering
efforts, we've begun to be able to test whether sone
of these neasures are effective. And this |ooks at

the viral marker rate conparisons, pre- and post-

institution of our qualified donor standard. And
using the data that we have available -- the pre-
data is showmn in the blue -- and this was before we

began requiring confirmatory testing.

So with the introduction of confirmatory
testing, we have adjusted the data to show the
expected levels with confirmatory testing. And
then, finally, in the green, to the right, we have
been able to present the data post the qualified
donor standard, with confirmatory testing.

So we've had substantial reductions in
positivity for HYV, HBV, and HCV, the latter two
nost remarkably since instituting the qualified
donor standard. And this nessage for us -- and
hopefully for you -- is that the qualified donor
standard, as an additional measure for donor
suitability -- has been effective in reducing the

viral marker rate.
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An additional standard that really isn't

donor suitability per se, but relates to this whole
issue, is an inventory hold. There is a m nimum of
60 days' period during which the units that have
been donated are held for all qualified donor units.
So the wunits are sent, released from the donor
center, if the individual is considered suitable and
is a qualified donor. They are shipped to the
fractionator, who holds those units for 60 days, or
nore depending on the practices of that particular
company.

If any of the units have a positive
test, or any of those donors have a positive test
subsequently during the 60 days, or there is post-
donation information that indicates the donor, in
retrospect, was not suitable, then the units are
removed and not used for fractionation. And this is
a neasure that we're using to try to close the
w ndow peri od.

The next slide -- the overhead shows
sone of the data that we've been able to gather to
show the effectiveness of the w ndow period units by
| ooki ng at those units which have been interdicted,

and, therefore, not utilized. Wth HV, it's close

to a hundred percent. Wth HCV, it 1is less
effective. And we've shown for both the current
S AG CORP.
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ser ol ogi cal testing and the currently being

instituted PCR testing, which make the hold nore
effective, and then we have a residual with HBS.

So we are able to interdict a high
proportion of the wunits, which can approximte a
hundred percent wth hepatitis B and HYV, and
approximately 50 percent, if conbined with PCR
testing, for HCV. So that inventory hold has been
successful .

The whole purpose, from our point of
view, of collecting the data is to use it in a way
to inprove the safety of the final product. And we
established a viral marker rate standard in 1991 for
H'V and HBV, added it for HCV in 1993, |owered the
rates for the previous two in 1993, and these
maxi mum marker rates have been set for all repeat
reactive donors.

Based on our nost recent collection of
data -- and the data that we'll be show ng you was
collected in 1997 during a four-nonth period --
represents the entire industry, al | centers
t hroughout the United States, and represents about
four mllion donations. And now, using that data,
which is now confirnmed data, we will be establishing

means plus tw standard deviations, and now are

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

149
currently revising -- in the process of revising the

viral marker rate.

So as we |look at that mean and we take
the outliers, and through the Quality Plasma Program
require either relocation or closing of those
centers that are outliers, we wll gradually be
nmoving the nean to lower levels and inproving the
safety of the product.

PCR testing is also a neasure that wll
be used to inprove testing, to inprove safety as a
test nmeasure, and | believe at this point in tine
we're alnmpbst to a hundred percent in the Anerican
pl asma industry and the institution of PCR testing
for HCV, which closes that w ndow from approxi mately
80-sone days to 23 days. Al the testing is being
done under IND, and there is current exploration for
the other two markers as well.

The data which we have gathered so far
in our first effort is shown on this overhead, and
the incident rates -- which were not on the
overhead, but if you' d like to note themdown -- for
H'V, 63 per 100,000 person years; for HCV, 65 per
100, 000 person years; and HBV, 247 per 100,000
person years, with the seropreval ence as shown.

And cal culating for two different w ndow

periods -- the one that exists with the current
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serologic testing and the one that wll exist with

the full institution of PCR testing -- we show for
HV a residual risk or w ndow period risk for 10°
donations of 1.47, with a current EIA dowmn to 0.5
where the PCRis instituted. Wth HCV, with the EIA
we're using the 82-day for second generation, 35.94,
down to 3.32, when PCR is totally introduced, which
we believe is inmmnent. And then for hepatitis B,
using the EIA and a w ndow period of 59 days, the
current residual risk of 53.84.

This data gathering effort is ongoing
and will continue for the entire industry. Al'l of
this data is based on qualified donors, since they
are the only units that enter the pool that is
actually used for fractionation. But we wll be
adding applicant donors to our data gathering
efforts going forward. So going forward, we wll
have additional data collected, in 1998, for both
applicants and qualified donors.

This data was presented by Barbee
Wi taker at the AABB, and it is currently being
witten up for publication

| wanted to add the fact that, as people
are undoubtedly aware, that viral inactivation
elimnation is done as a |ast step. And | think

it's inmportant to discuss this, even though it's not
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per se a donor suitability issue, because the fact

that this is being used for all plasm derivatives
does, | think, influence our decisionmaking as to
where we go in additional donor suitability
nmeasur es.

Al'l  products wundergo either a wviral
i nactivation or a viral renoval procedure, in sonme
cases with coagulation factors, two renoval nethods
designed to inactivate HYV, HCV, and HBV. And the
success of the viral inactivation neasures has been
summarized by Dr. Tabor in a presentation that he
gave at the June BPAC neeting, and hopefully will be
published in full soon. And it does indicate that
even though we only theoretically bring the risk to
zero, for all practical purposes there has been
virtually no cases, or no known cases, since the
viral inactivation has been conpletely instituted.

And this is since 1987 approximtely for
the coagulation factor concentrate, and since the
one epidemc with the intravenous inmunoglobulins
was dealt with in the 1994 tinmefrane, and all of
those products since then have been subject to a
viral inactivation. There are no known cases since
that tine.

Now, this is not to inply that the donor

suitability measures are not inportant, since we
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all, 1 think, are believers in the Ilayers of

protection, and the need to have several l|ayers in
case there is a breakdown, as well as the fact that
the viral load needs to be reduced to a mninmm
level with the log reduction procedures to be
certain that we get as close to zero as possible.

But wth this success record, | think
one does need to ask, in that bal ance between safety
and availability, which direction do we want to go,
or how nuch further do we want to go in terns of
either voluntary inposition of new safety measures
by the industry itself or new regulatory guidance
action by the FDA?

So our concl usi on IS t hat t he
initiatives have nmade plasma products safe and
safer. The qualified donor standard, in particular,
has reduced our seroprevalence rate. The inventory
hold has permtted interdiction of a very high
percentage of units in the w ndow peri od. But the
industry is commtted to continuing these efforts,
to continuing the data gathering neasures, and to
use themto continue to inprove the donor panel wth
regard to viral marker rates and to increase safety

and public confidence in the products.

Thank you.
(Appl ause.)
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DR.  DAYTON: W're now going to have

about an hour's break for |unch. | guess if we --
it's about five past 12. So if we can show up here
back at 1:00, we'll actually be back on schedul e.
And, of course, there wll be opportunities for
di scussion and comments later in the afternoon.
Thank you all.

(Wher eupon, at 12: 06 p. m, t he

proceedi ngs in the foregoing matter went

off the record for a lunch break.)
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A-F-T-EERNOON S ESSI-0ON

(1:04 p.m)

DR. DAYTON: Wel come back to the
af t ernoon sessi on.

We're going to continue our section with
a talk by Lynda Doll, after which there will be a
guestion period. And | hope that those of you who
have questions wll also be interested in asking
gquestions from our previous two speakers.

And now Lynda is going to talk on
estimates of new blood donors, if eligibility
criteria change.

DR. DOLL: Thank you, Andy.

Good afternoon, everyone. |"m going to
try to -- this is going to be short, and | hope |
can keep you awake after | unch.

|"ve been given three tasks this
af t er noon. The first task was to estimate the
nunmber of persons who engage in three H V-rel ated
risk behaviors -- male to nmale sexual contact,
injection drug use, and also receiving noney or
drugs for sex. That is, engaging in sex work. I
will nmention here that | was also asked to | ook at
sex partners for these individuals, and | was unable
to find the kind of data that | would need fromthe

national surveys to be able to nake these estinates.
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My second task is of these persons who

have engaged in m sbehaviors, to estimate the nunber

who may have abstained from these behaviors in sone

recent tinme period -- for exanple, one or five
years. And then, finally -- and this is what I
really am about doing -- is to arrive at an estimate

of the nunber of potential new blood donors, if the
exclusion criteria for blood donation were changed
and these persons were then permtted to donate.

And how did | go about doing this? To
arrive at these estimates, | first identified data
on risk behaviors from |arge general population
surveys wth solid sanpling nethods and simlar
guestionnaire itemns. And sone of the surveys |
utilized included several ways of the general social
survey, the 1996 national household survey of drug
abuse, the national survey of adol escent males, the
national health and social Ilife survey, and the
nati onal AIDS behavioral survey.

| utilized these general popul ati on
surveys because | thought these data would better
approximate the kind of risk behaviors that blood
donors m ght engage in.

Next, | also then conpared the various
findings from across the various surveys, and then

establ i shed, where possible, ranges for preval ence
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rates for the risk behaviors for several time

periods -- ever, one year, and five years -- and
also tried to approxi mate since 1977.

Then, usi ng 1996 Census dat a,
translated these rates into actual nunbers of
persons who mght be engaging in the risk behaviors
and then who al so m ght abstain fromthese behaviors
nore recently.

And then, finally, assumng a five
percent rate of blood donation, | calculated the
nunber of abstainers who mght attenpt to donate
bl ood. And what | want to do nowis to review these
estimates for you, and | wll end by giving you sone
of the limtations of these data and of the data
sources, which are, by the way, nmany.

Ckay. These are the 1996 population
Census estimates that | worked with. In 1996, there
were approximately 96 mllion nen in the United
States and around 103 mllion wonen in the United
States. So we're going to start, first of all, with
the estimates of the nunmber of MSMs.

Now, again, ny goal in this was to
arrive at the nunber of MSMs who had sane sex
contact but abstained from sexual contact with nen

in the last five years or the |last one year. This
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group of abstainers then mght be eligible to donate

bl ood.

| was asked also to | ook at one point at
two-year tinme period, but a two-year tine period is
not used on nobst sex surveys. So you won't see a
two-year tine period here.

| first found estimates of the nunber of
men who report engaging in sex wth another man for
three periods -- since age 18, which in this case
|'"'m using to approxinmate since 1977, in the |ast
five years, and the last one year. And sources for
these data are listed across the bottom and they
are the general social survey, the national AIDS
behavioral survey, and the national health and
social life survey.

And together, these surveys provide a
fairly consistent and representative estimte, |
t hi nk, of sanme sex contact in the United States.

| split the data into two age groups.
The data at the top of the slide are for 18- to 49-
year olds, and they conme from six waves of the
gener al soci al survey and the national Al DS
behavi oral survey, from 1988 through 1994. And then
on the bottom you're going to see estinmates for nen
ages 50 to 59, and this cones from again, the

national health and social |ife survey.
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You will note that the estimtes of nen

ages 14 to 19 reporting sane sex contact decreased
with age, ranging from just over five percent since
age 18 to about 2.6 percent contact in the |ast
year. And, inportantly, notice also that the rates
in the central cities of the 12 |argest SMSAs are
much higher than are those for the genera
popul ati on overall.

If you look at the bottom figures, the
rates for nen ages 50 to 59 are nuch | ower than for
younger men, ranging from approximately four percent
since age 18 to over one percent in the |ast year.

Al  right. Now what | did was to
estimate the nunber of nen who abstained in the |ast
year, for the last five years as well as the |ast
year. And anong the nen in the younger age group,
which is the top line, | estimated that 25 percent
of men had abstained in the last five years. And
for nmen ages 50 and over, | estimated that 40
percent had abstained in the last five years.
Toget her, these figures suggest that approximately
1,385,000 MsMs have abstained in the last five
years.

Then, moving on to the one-year
abstention, |ooking at the second category, the |ast

-- the colum on this side, |I notice that 51 percent
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of the nen ages 17 to 49, and 67 percent for nen

ages 50 and over, had abstained in the |ast year.
So we arrive at a figure of roughly 2,638,300 nen
abstained in the last year, but had reported having
sex Wi th another man since 18.

And now we're looking primarily here at
the nunber donating category. So anong those who
abstained in these two tinme periods, the nunber of
men who mght show up at the blood center was of
interest to us. And | estimated that five percent
woul d donate in a year. This is the approximte
estimate of the percentage of the general population
who currently donate on a yearly basis.

Then we arrive at the follow ng figures.
Among nmen who abstained for the last five years,
approximately 70,000 mght donate blood if the
criteria change. And anong nen who abstained in the
| ast year, which is the last colum on this side,
approxi mately 132,000 m ght donate.

Now, the next slides are nuch easier to
understand, and the next set of slides are for
injection drug users. And to estimate drug use,
what | used was data from the national household

survey of drug abuse and the national survey of

adol escent nal es. Note that in the case of these
surveys, | have used ranges of preval ence rates, as
SAG CORP.
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different surveys show quite different rates,

dependi ng upon the nethods of data collection that
wer e used.

These surveys show that between 1.2
percent and 5.2 percent of persons report ever
injecting drugs. Far fewer persons, from.1 percent
to .8 percent, of persons report such use in the
| ast year. Data are not available for a two-year
tinme period or a five-year tine period because,
agai n, these questions have not been asked on these
surveys.

This slide shows the nunber who actually
abstai ned, of those who have ever injected. I
estimate that between 2.4 million and 10.4 mllion
persons have ever injected drugs, and that those
between 2.3 mllion and 8.8 mllion abstained in the
| ast year.

And then the final figure -- the
estimates of the nunbers of |IDUs who mght donate.
Assum ng, agai n, t hat five percent of t hose
abstainers in the last year m ght donate blood, this
means that between 110,000 and 440,000 forner
injection drug users mght potentially cone to the
bl ood donation centers to donate.

The final category that |I'm going to

show you is for the nunbers of persons who receive
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money or drugs for sex. In this case, I'"'monly able

to provide data for wonen, primarily because the
survey itens do not differentiate bet ween
individuals receiving and giving noney for sex,
money or drugs for sex. And because of this
confounding, | think it's inpossible to |ook at
figures for nen.

On the other hand, though the data on
wonen are also confounded by this, | think we can
assune that far fewer wonen give nen noney for sex.
So, therefore, | amproviding you with these data.

For estimates -- by the way, sone
surveys actually do show that wonen give noney or
drugs to nen for sex, so it's not that unusual. For
estimates of sex anobng wonen, we used data fromthe
nati onal household survey of drug abuse and the
national health and social life survey. And only
one survey showed lifetime rates, and the data
showed that 1.9 percent of the wonen reported
engaging in this behavior, with the rates decreasing
to between .2 percent and .5 percent in the |ast
year. Again, data are not available for two- and
five-year tinme periods.

Ckay. Now, of those wonen who have ever
engaged, which is roughly 1,968,000, those who have

received noney or sex for drugs, we estimate that
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approxi mately 310,807 have engaged in it in the |ast

year, which neans roughly 1.6 mllion wonmen have
abstained fromthis behavior in the | ast year.

And assuming a five percent donation
rate, | am calculating that roughly 82,900 wonen
m ght potentially donate who have at one point
engaged in this behavior but have abstained in the
| ast year.

So what do the data look Iike al
together? Here are the final figures for the three
popul ati on groups. If the blood donation criteria
require the donors not have engaged in specific risk
behaviors for only the last year, 132,000 nen who
have sex wth nen, between 110,000 and 440,000
injection drug users, and roughly 83,000 fermal e sex
wor kers m ght potentially donate bl ood.

| also want to note here, however, that
it's inmportant to realize that some unknown nunber
of these individuals actually are currently donating
bl ood, despite the fact that they have been told
t hey cannot. And | believe Alan WIllianms is going
to give sone of these figures or talk a bit about
t hese kind of data fromthe REDS data |ater on.

It's really, really inportant that |
tal k about the Iimtations of these data. First of

all, it's very hard to arrive at reliable estimtes
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of the size of these populations, particularly

injection drug users and persons who have received
money or drugs for sex. My estimates for at |east
t hese popul ati ons pr obably under count quite
substantially the actual prevalence of these risk
behavi ors.

In part, this is because surveys
actually do not sanple in settings such as jails and
other institutional settings, where individuals who
engage in these behaviors are often found. The
surveys also rely entirely upon self-report data --
well, alnobst entirely -- and participants may be
unconfortable in disclosing this risk, particularly
recent risk

Also, it's very hard to extrapolate
these estimates across the different surveys because
the various surveys use different itens, different
data coll ection nethods, and so on and so forth.

And again, there's a bullet that was
actually left off of this slide for sonme reason, but
| think it's an extrenely inportant one. And t hat
is that |1've used a five percent estimate of the
i ndividuals who actually mght donate blood, this
being the rate of general popul ation donati on.

This may actually quite overestimte the

nunmber of these individuals who m ght suddenly show
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up to donate blood when they have been told for

years that they should not. And | think this is a
very inportant point to make, but this is probably
the worst case scenario that |'mgiving you

Also, again | want to estimte --
mention to you that the estimtes of sex worker are

particularly problematic. The itens on nost of the

surveys -- in fact, all of the surveys that we've
been looking at -- do not differentiate between
receiving and giving noney for drugs, and,

therefore, there are no useful data available on
men, and the data for wonmen are confounded, though
think not -- | think the bias is not very, very,
very strong.

And finally, just a couple of points of
interpretation that | wanted to nmake as you're
t hi nking about the possibilities of changing the
criteria. First of all, I think it's very inportant
to renenber that reports of risk behaviors are
usually nuch greater in urban areas. And | showed
sone data for that on MSMs.

And finally -- and this has been found
repeatedly over the years in nost of the surveys --
and that is that few persons over 50 report recent
ri sk behavi ors.

Thank you.
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(Appl ause.)

DR. DAYTON: At this point, I'd like to
see if anyone is interested in asking questions of
any of the three previous speakers. W' ve allocated
a little tinme now for a brief question period. | f
anybody does have any particular questions they'd
like to ask, please cone to the mcrophone or
i ndi cat e.

DR. BIANCO | wanted to ask M ke Busch,
just for the benefit of all of us nortals, if he
could relate --

(Laughter.)

-- person years to real nunbers, as he
conpares first-time donors and repeat donors, so
that we have a sense of how nmany donors really wal k
in.

DR. BUSCH. Well, | mean, the concept of
person time is -- in a sense, for the donor pool you
could inmagine that if vyou talk about four per
100, 000 person years, that would, in essence, be as
if you had 100,000 individuals that were donating,
you know, consistently over one full year, you would
have four seroconversions in that year period.

And again, to translate that into risk
you have to understand that those seroconverters are

actually only infectious and anti body negative for a
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very brief week or two. So only for that fraction

of a year would they be contributing a risk of a
seronegative unit that we then use. So you nmultiply
the person tinme incidence tines the windowto get --

DR. BIANCO And how many peopl e do they
represent over the --

DR BUSCH: Celso is asking how many
i ndi vi dual people are represented in those anal yses.
Wthin the REDS analysis, for exanple, | think for
repeat donors we're probably tal king about one and a
half mllion individuals who gave over periods of
this four- or five-year followp tine.

DR. Bl ANCO And how many
seroconver si ons?

DR  BUSCH: And the total nunber of

seroconverters -- for exanple, for HV, | think it's
about -- probably about 30. For sonme of the other
viruses it's -- you know, for HCV, perhaps it's

sonet hing nore on the order of 50.

DR. DAYTON: Are there any other
guestions or comments at this point?

Okay. Well, this catches us up a little
time. Let's get noving.

The next talk is going to be by Ken
Clark, who is talking on risk factors in blood

donors positive for H V.
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DR. CLARK: I'd like to thank the FDA

for inviting me to talk today. M talk is on trends
in HYV prevalence and risk factors and risk
behaviors anong U S. blood donors. [ 11 be
presenting data fromthe CDC bl ood donor study that
is nowin its eleventh year of data collection.

Since 1985, all blood donations in the
United States have been screened for antibodies to
the H'V virus. Although the current screening tests
are extrenely effective, there still remains a smal
but real and quantifiable risk of transm ssion of
H VvV I nfection t hr ough bl ood t ransf usi ons.
Therefore, in order to optimze protection of the
bl ood supply, Dblood <collection <centers use a
conbi nation of screening strategies.

In addition to the excellent |aboratory
tests, the Dblood centers also use pre-donation
deferral questions. Al potential donors are asked
to answer both witten and oral questions about risk
behavi ors that would put them at increased risk for
acquiring HV infection.

Al t hough these pre-donation questions
should elimnate nobst of those persons with risk
behaviors from the donor population, these pre-

donation questions are only effective if the
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potential donors are aware of both their own risks

and those of their partners.

The objectives of this study have been
to describe the annual HV seropreval ence anong
bl ood donors in the United States between 1988 and
1997, and, furthernore, to assess the preval ence of
ri sk behaviors anong the positive donors.

This ongoing study is now taking place
at 15 blood centers in the United States |located in
mul ti ple netropolitan areas chosen partly because of
geographic diversity and partly because of the high
H V preval ence in those respective comunities. W
have been collecting data continuously between 1988
and the current tinme, and have analyzed it through
the end of 1997, on the total nunber of al
donations, all non-autologous donations at these
centers, and on the nunber of those donations that
test positive for H 'V antibodies.

Al l persons who test positive are
eligible for enrollnment in the study if they are 18
years of age or older and have not previously
enrolled. Al of these positive persons are offered
enr ol | ment after standard H'V  donation and
counsel i ng. Tr ai ned i nterviewers adm ni st er
standardi zed questionnaires in which they ask these

positive donors about their risk behaviors. Those
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donors are then placed into a hierarchy of risk

categories that is based on a system that the CDC
uses for AIDS case surveillance.

This hierarchy begins with the category
men who have had sex with nmen, followed by injection
drug users. Then, there is the category of persons
havi ng heterosexual contact with nmen who have had
sex with nmen, with injection drug users, or those
who have had heterosexual contact w th henophiliacs
or persons with coagul ation disorders. And finally,
Wi th persons infected with H V.

Those persons who are not placed into
one of these risk categories are then placed in the
no reporting risk group. These persons are then
reinterviewed at a later tinme in order to increase
the chances of identifying a risk category.

Since the beginning of the study in
1988, we have looked at over 23 mllion non-
aut ol ogous donations. O these, 3,291 were positive
for HV anti bodies, for an overall seropreval ence of
14.1 per 100,000 donations. O these positive
donors, 1,997, or nearly 2,000, have agreed to
enroll in our study. The remaining 39 percent
either refused enrollnment or were lost to foll owp.

Now let's | ook at sone of the data from

this study. This chart shows the preval ence from
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1988 through 1997 for nmen in the top blue line, for

wonen in the bottom yellow line, and for the
conbi ned nmen and wonen category in the center green
l'ine. We can see that in 1988, for the conbined
group, the overall prevalence was about 23 per
100, 000 units, while at the end of 1997 it was about
ni ne per 100, 000 units.

More dramatically, we see that in 1988
the prevalence for nen was 31 per 100,000 units,
and, in 1997, it is about 10 per 100,000 units, or a
decrease in the preval ence over this tinme period by
two-t hirds. For wonen, the prevalence in 1988 was
12 per 100,000, while currently it is about eight
per 100, 000. So we have a decrease over the sane
period in preval ence by about one-third.

W can also look at the preval ence by
ri sk categories. Here we see data for nen al one.
The way we calculate this prevalence is we take the
total nunber of nmen who are found in each of the
maj or exposure categories or risk groups and divide
that by the total nunber of nen who donated blood in
that sanme tinme period. For exanple, in 1988, there
were 225 nmen who reported having sex wth another
man. These are of the HV positives, out of a total
nunber of 2,225,000 donations, for a preval ence at

that period of 10 per 100, 000 donati ons.
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W can see that the prevalence has

changed from 10 in 1988 to its current level of a
little over two per 100,000 for the MSM category.

For injection drug users and persons in
the blue line, and for heterosexual contact risk
group persons in the yellow line, the preval ence has
al ways been fairly |ow by conparison. The green
line shows those persons in the no reported risk
group that has declined slightly over tine.

W can look at the same preval ence by
exposure categories for wonen. And al though there
appears to be a slight decrease over the tine period
of this study, statistical tests for trends actually
shows that there is no such decrease. The bottom
line is the preval ence of injecting drug users anong
wonen, which has always been very |ow And, in
fact, since 1994, we have only had one positive
woman who has admtted injecting drug use as a risk
factor.

This set of stacked bar charts | ooks at
the proportion of seropositive donors in each of the
categories, in the first and | ast years of the study
for both nen and wonmen. W can see for nmen between
1988 and 1997 the relative proportion of persons in

the MSM group has decreased, as has the relative
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proportion of persons in the injecting drug use

cat egory.

For wonen, we see a simlar change in
the injecting drug use category, and a slight
decrease in the heterosexual risk category.
However, for both nen and wonen, we see an increase
in the nunber or the proportion of persons who
report no reported risk, or for which we do not find
a reported risk.

We can al so |l ook at the 1997 data al one
in these two pie charts in a nore quantified
f ashi on. W can see that in 1997, anpbng nen,
bet ween the categories MSM and injecting drug use, a
total of 43 percent of the persons fall. VWhat is
amazing to ne about this percentage is that of these
43 percent of the nen who are H'V positive in these
two categories, every one of themin their origina
pre-donation questionnaire failed to acknow edge a
risk factor.

For wonen, we see that the mgjor
identified group is heterosexual contact. For
wonen, over half of the persons, though, are in a no
reported risk group. And 43 percent of those -- of
men are in the no reported risk group.

We know from our study that the vast

majority of these persons in the no reported risk
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group do acknow edge unprotected sex with nmultiple

partners. Therefore, we nust assune that at |east a
significant nunber of them could actually go in the
het er osexual contact group. However, for themto be
pl aced into those categories, not only did they have
to know their own risk factors, they nust also know
the risk factors of their partners. And this
information is very difficult to obtain.

W can also look at the major risk
categories in relationship to time since they |ast
engaged in their risk behavior. On this slide, we
see that data for nen who have had sex wth nen in
two representative years -- in 1990 and in 1997 --
we see that the vast mmjority of the persons in
those two years engaged in their risk behavior
within one year of donation. Only a mnority stated
that their risk behavior was nore than one year
bef ore donati on.

The next slide shows simlar data for
injecting drug users. However, in contrast to the
MSM  group, we see that in these sanme two
representative years, a hundred percent of those
persons stated that they engaged in their risk
behavi or nore than one year before donation.

We al so | ooked at this data for persons

who have sex with others in exchange for either
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nmoney or drugs, but the nunber of persons in this

group was extrenely snmall. And, in fact, in 1997
there were no such persons.

W can meke a nunber of summary
statenents fromthis study. First, as we have seen
bet ween 1988 and 1997, t he overal | H Vv
seropreval ence has been declining for both nen and
wonen and for all of the identified risk categories.
However, the proportion of donors with no reported
ri sk has increased over this sane tine period.

Al so, as we have seen, particularly in
the injecting drug users and the MSM groups, people
aware of their risks continue to donate. And
finally, many donors may be unaware of their risk
partly because they do not know the risk behaviors
of their partners.

And finally, | would just like to thank
our collaborators at the American Red Cross and the
CDC HI 'V bl ood study group, for collaboration in this
st udy.

Thank you.

(Appl ause.)

DR. DAYTON. Considering that we're well
ahead of schedule, if anybody would like to ask sone

guestions, we can have -- Jay?
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DR. EPSTEIN. Dr. Cark, on the study of

preval ence in donors, | think you showed an uptake
in both males and females from'96 to '97. |Is that
statistically significant?

DR, CLARK: Wll, the question of
significance, | have to qualify it. l'"m sure
because of the large nunber of persons in the
denom nator, statistically it would be significant.
But whether it means anything or not, | can't answer
that. | think that as soon as we finish collecting
our 1988 data, we're going to need to continue to
run the analysis and see if that trend continues.

Ri ght now, | cannot tell you whether it
really neans anything. But |I'm sure statistically
it is significant, just because of the nunber of
peopl e in the study.

DR. DAYTON: Thanks.

DR AN W LLI AVS: lan WIIlianms, CDC
It's a very nice study. | had a question. As you
| ooked over tinme, did you see changes in other
mar kers, such as age, race, ethnicity, any narker --
soci oeconom c status -- that concurs wth these
changes in risk pattern? O was the popul ation
relatively stable from year to year in terns of

t heir basel i ne denographics?
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DR, CLARK: Vll, | would have to say

that | don't know the answers to those questions.

am at a little bit of a disadvantage in that |'m
very new to this study. 1've just joined the study.
Those data are in our data set, but | have not had

time to do an analysis on all of those prior to this
t al k.

DR.  BUSCH: It was interesting to see
that anong the nmale sex male group that the risk
behavi or within the prior year was fairly
substanti al . I think it was about half had
continued to engage in it in the past year and yet
donat ed. Whereas, within the I1DU group, there was
no recent behavi or.

And | guess one of the thoughts that is
| think, you know, from a sort of scientific
perspective arguing for revision of the criteria, is
to actually focus people's attention on recent
behavi or because they are continuing to -- they are
basically sort of putting blinders on.

They are saying that the current
policies don't nmke sense, these historical risk
behaviors. And so they are deferred no matter what,
and so | think perhaps sone individuals, were we to

change the policies to focus on behaviors in the
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past year, t hey m ght attend to t hose

recommendations nore so than they are now.

Is there any -- I'mjust trying to think
of, you know, why would the injection drug users
you know, really -- persons who had injected in the
past, they seem to be aware of the fact that the
recent behavior is nuch nore inportant than the
renote behavior, whereas the nale sex male group
don't.

DR, CLARK: Mke, |I'm afraid | can't
give you a definite answer on why that is happening,
but we do have to acknow edge that it's a very smal
nunber of persons who are in those groups. I f we
| ook at the total population in 1997 of nen who were
positive, it's only 77. And | think that we would
need to do further studies to answer your question.

DR. Bl ANCO Cel so Bianco, New York
Bl ood Center. Ken, you did a very fast -- a
beauti ful analysis of these data. There is another
piece that | see in the data that would be very
inportant for the type of issues we are dealing
Wt h. There's the perception of risk by these
donors. Those donors -- they went through the
system They answered the questions, they donated,
and they were positive. And those questions are

asked in the questionnaires.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

178
And at least in the portion that | see

as one of the participants of the study is that the
majority -- the vast mpjority of them had no idea
that they were doing sonething wong, that they
m ssed the boat. So that they really mssed the
guesti ons. The questions mssed those -- all of
t hose individual s that you anal yzed.

DR. CLARK: Thank you for your comments.

DR DAYTON: Well, why don't we nove
along. W're still ahead of schedul e.

The next talk will be by Sinone Gynn on
risk factors in blood donors positive for HCV

DR GLYNN. Hi. Let ne see if | can get
my first slide.

Ckay. Wel |, good afternoon. I'd like
to present the results of a case control study that
was done to evaluate the risk factors for HCV
infection in a population of U S. blood donors.

This was a study conducted by the donor
epidem ology -- by the retrovirus epi dem ol ogy donor

study group. And, as Mke indicated before, we have

five blood <centers participating in REDS, in
di fferent geographi cal | ocati ons. W have a
coordinating center, and the study 1is being

sponsored by NHLBI .

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

179
Well, the prevalence of HCV has been

reported to be about 0.36 percent in US. blood
donors. However, the prevalence of risk factors
that are commonly thought to be associated with HCV
infection in the general popul ation have not been as
wel | defined anong the bl ood donors.

There have been very few case contro
studies done to evaluate risk factors associated
with HCV infection in blood donors. | think one was
done in England and one was done in Australia. They
both found that there was -- that injection drug use
was a very comon risk factor anong cases.

There was another study done in the
U S, and that study actually showed that the nobst
prevalent risk factor was intranasal cocaine use.
It was present anong 68 percent of their cases,
while only, 1 think, 42 percent of the cases had
injection drug use. So whether inhalation of drugs
is an HCV risk factor, independent of injection drug
use, certainly nmerits further consideration.

So as | nentioned, we perforned a
mat ched case control study to evaluate HCV risk
factors, and to do that we first identified all of
the confirmed HCV cases from the five REDS centers
between 1994 and 1995. And we found 2,316 HCV

positive.
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W then nmatched a simlar nunber of

seronegative controls to those cases, and they were
mat ched by age, sex, race/ethnicity, center, and
first-tinme versus repeat status.

Ckay. W then sent a questionnaire to
all of these potential cases and controls. This was
a self-adm ni stered questionnaire that was then sent
back in an anonynous fashion to the coordinating
center where the data was conpil ed. And then we
analyzed the data using conditional | ogi stic
regression to take into account the matched design
of the analysis. And we wll be reporting

unadjusted odds ratios, odds ratios adjusted for

injection drug use, and, finally, a final
mul tivariate -- a nultivariable nodel.

First, I want to show you the response
rates that we obtained. For the HCV cases, 758

returned the questionnaire, so that represented 33
percent of the original nunber. And for the
controls, 1,039 responded, for a response rate of 45
percent anong the controls.

And response rate was also differenti al
dependi ng on the denographic categories. So as you
can see, if you go down this slide here, as you --
if you are an ol der donor, if you are female, if you

are white or Asian, if you had given an apheresis
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bl ood donation, or if you were a repeat donor, you

were nore likely to return your questionnaire than
your counterpart.

Ckay. We then evaluated whether cases
and controls were simlar or not, in ternms of their
denographic characteristics. And not really
surprisingly we found that the matched factors,
which were age, sex, race/ethnicity, blood center
and first-time versus repeat status, were really
pretty simlar between cases and controls.

We also found that donation date, type
of bl ood donati on, marital st at us, and the
birthplace were also not statistically different
bet ween cases and controls. However, we found that
the HCV cases were nore likely to have a | ower | eve
of education, and they were also nore |likely to have
a hi gher al cohol consunption than controls.

The first category, in terms of risk
factors, are the drug-related risk factors. And the
nmost i nportant one of those was injection drug use,
where 51 percent of cases reported injecting drug
ever in the past, conpared to only one percent of
control s. So that gave us an odds ratio, and,
again, that was adjusted for the matched design of

134. 5.
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Now, if we |ook at what happened anong

the injection drug users, we found that actually the
cases who injected drugs were about three tinmes nore
likely than the controls to have used a used needle
whil e injecting drugs.

Living with an injection drug user and
inhaling drugs were also risk factors, even after
adj ustnent for injection drug use. And I'd like to
poi nt out here that when you | ook at the unadjusted
analysis for these two factors, you see quite high
odds rati os. And then, as you can see in the
anal ysis adjusted for injection drug use, the odds
rati o dropped rather dramatically.

So, for exanple, for inhalation of
drugs, you go froman odds ratio of nine to an odds
ratio of 2.2. So that shows that there was sone
significant confounding by injection drug use.

Looking at the transfusion and nedical
risk factors, we found that having had a transfusion
in the past was a mjor risk factor in that
cat egory. It was interesting, though, that this
association was present only anobng non-injection
drug users. And you can see here the odds ratio has
been stratified and is significantly higher only in

the non-injection drug user with a level of 8.3.
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W also found that i mmunogl obul i n

i njection, having had a bl oody needlestick injury in
t he past, and even having had surgery and havi ng had
sutures, although to a nuch weaker extent, were al so
associated wth HCV infection, even after adjustnent
for injection drug use.

The affect of injection drug use -- as
you see, between the unadjusted and the adjusted,
the odds ratio is certainly not as nuch in that
category as in the previous one.

Ckay. Going on to other mscell aneous
or parenteral exposures, we found that having been
in jail for nore than three days was, again, a
significant risk factor. Again, quite confounded by
injection drug wuse, but the odds ratio stil
remai ned highly significant at five after adjustnent
for injection drug use.

Being tattooed -- oh, yeah, having
pierced ears or body parts, and being part of a
bl oody religious ritual, were also all significantly
associated with HCV infection. That doesn't sound
very appetizing, does it?

(Laughter.)

Ckay. The next ones, which are shared
toot hbrush or razor, this was essentially not

significant after adjustnent wth injection drug
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use. And having had acupuncture was not

significantly associ ated either.

Ckay. Going on to sexual exposures, we
found that the mmjor variable out of all of those
was having had sex with an injection drug user. And
there we found that the odds ratio unadjusted was
about 42, and, as you can see, it dropped again, but
still very high after adjustnment wth injection drug
use, so that cases were about, what, 10 tines nore
likely to report having had sex with an injection
drug user than controls.

We al so found that having had sex with a
transfusion recipient, sex with a hepatitis case
and having had an STD were all significantly
associ at ed.

You mght note that having received
money for sex was not significantly associated with
HCV infection after adjustnment for injection drug
use.

Ckay. W then did a study which was
stratified by gender, and we tried to evaluate
whet her the nunber of lifetine partners was an
inportant risk factor. So when we | ooked at nen and
the nunber of lifetine female partners, we found in

the unadjusted analysis that there was a nice trend
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with odds ratio going from one to about seven, as

the nunber of lifetine femal e partners increased.

However, actual adjustnent for injection
drug use -- we found that that trend becane nuch
weaker as you can see here.

In wonen, |ooking at the nunber of
l[ifetime male partners, we found that the odds ratio
i ncreased rather dramatically, again, as the nunber
of partners increased. So even after adjustnent for
injection drug use, the alteration went fromone to
about ni ne.

| always think that maybe the difference
between the two analyses is in support of the fact
that probably in HCV the transm ssion from nale to
females is probably easier than it is fromfemale to
mal es.

e went on to build a fina
mul tivariable nodel, and to do that we considered
al | of the wvariables that were significantly
associated wth HCV infection, and even after
adjustnent for injection drug use. So these were
quite a few variables, as you can i nagine. But we
did a conbination of backward and forward stepw se
nmodel ing procedures and ended wup wth eight

variables in this final nultivariabl e npdel.
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The three major ones were injection drug

use, with an odds ratio of about 50; transfusion in
non-injection user only, with an odds ratio of about
11; and the other big one was having had sex with an
injection drug user, with an odds ratio of six.

W also found five other weaker risk
factors, and these were incarceration, religious
scarification, having had a blood needlestick
injury, pi erced ears or body parts, and
i mmunogl obul i n i njection daily -- made t he
significance |level, which was .05.

So then we tried to Ilook at our
popul ation of cases and see how nmany we could
expl ain by the conbination of having at | east one or
nore of those AIDS risk factors. And we started
with the risk factor t hat had the highest
associ ation that we found in our study, and that was
injection drug use. So that explained that 51
percent of our cases, as | said before.

We then went on and found out that there
were about 16 percent nore cases that had had bl ood
transfusions but did not have injection drug use.
Anot her six percent of cases had had sex with |DU
and not the previous two factors, so essentially the
first three risk factors explain about 74 percent of

our cases.
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W then found that the five weaker risk

factors explain an additional 16 percent, so that
only 10 percent of our cases did not have any of
those AIDS risk factors.

So, in conclusion, injection drug use
was the strongest and the npbst comon HCV risk
factor in this population of U S. blood donors. W
al so found that sex with an injection drug user and
having had a previous blood transfusion, but only
anong non-injection drug users, were significant
risk factors. And the weaker risk factors we found,
again, were incarceration, religious scarification,
having had a blood needlestick injury, body
pi erci ng, and i munogl obulin injection.

Now, these weaker risk factors should be
interpreted wth caution, considering possible
response bi as. Then, al though nasal inhalation of
drugs was a risk factor in both the univariable and
the bivariable analysis that |1've shown you before,
it just did not stay significant in the nodel after
we adjusted for other risk factors.

So we hope that these data may be usef ul
in designing nodifications to the current donor

screeni ng procedures. Thank you.

(Appl ause.)
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DR. DAYTON: We're still running ahead

of tinme, so if anybody would like to ask Sinone
gquestions, we'd be very happy to have sone questions
fromthe floor.

DR I AN W LLI AVS: lan WIIlianms, CDC
It was a very intriguing study. | guess |I'm just
trying to resolve sort of what you showed versus our
data that |ooks at people who actually have acute
hepatitis C, where we rarely see people that are
tattooi ng, body piercing, inhaling, we just never
see those as risk factors. Less than one percent of
our acute cases actually report those risk factors.

So | guess what I'm trying to ask is:
what can you do to convince ne that those people in
your study who deny injection drug use aren't
actually truth challenged? Because it seens |ike
jail time, nore than 50 sex partners, are actually
probably good proxies for people who mght be
injectors and won't admt it. VWhat can you do to
tell me that those people are telling you the truth?

DR GLYNN Vell, we tried to get at
that by doing all of these adjustnments for injection
drug use, to try to take into account --

DR. | AN WLLI AVE: My question is:
anong those people who don't inject, who deny
injecting --
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DR. GLYNN: Who deny injection, and then

why is it so elevated conpared to your findings? Do
you nmean the percentage?

DR. | AN W LLI AVS: The question is, is
how do you know those people who deny injecting
aren't lying to you?

DR. GLYNN: Oh. | did not know that.

DR. I AN WLLIAMS: Have you | ooked at --
well, | nmean, | think it's an inportant point
because your rates are relatively nodest. And if
you had just a handful of people who, say, have ever
been in jail are actually injectors, that could
cause your nodel to be different.

| guess, have you | ooked at, say, age,
race, sex, characteristics anong those who deny
injection versus those who admt to injection, to
see do they |l ook exactly the sane as those people?
Are they sonehow different in ternms of baseline
characteristics?

DR GLYNN Yeah. | haven't | ooked at
that separately. As you know, this study was
mat ched for those factors.

DR. | AN  WLLI AVE: No, no. ' m
talking --

DR, GLYNN: So it's difficult to |ook

at .
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DR. IAN WLLIAMS: No. |I'mjust talking

anong your cases.

DR. GLYNN: This was --

DR I AN WLLIAMS: So anpbng your cases,
if you look at those who inject versus those who
don't inject -- high-risk factors -- do you see the
sane distribution of age, race, sex, anong those who
inject versus those who don't inject? O do they
| ook |ike simlar groups?

DR, GLYNN: Yeah. | do not know that,
but I wll -- we will ook into this.

DR. AN WLLIAMS: Al right. Thanks.

DR. DAYTON:. Well, if there are no nore
guestions, we can nove al ong.

The next talk is going to be from George
Schrei ber on risk factors for HTLV positive donors.

DR. SCHREIl BER: | think you'll see a
fair nunber of simlarities bet ween this
presentation on HILV and the one you just saw on
HCV, in that sone of the analytical procedures and
the risk factors | ooked at are the sane.

Here's a study that has been done by
REDS and has been published, so that the first part
of it is available to anybody. VWat ['ve tried to
do is break this presentation down into two parts.

One is risk factors, and then there was a request to

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

191
| ook at preval ence figures for HILV within the REDS

donor base. So those are tacked on to the end, and
if we have tinme I'll run through sone of those.

This is REDS, funded by NHLBI. The sane
five centers that were on the last slide are stil
on this one. This is a frequency matched case
control study of HILV confirnmed positive blood
donors. These individuals were identified prior to
the start of REDS and from 1991 through 1992. And
they were matched with seronegative controls, which
were randomy selected from donation databases at
each center

These controls were frequency matched to
the cases by age at interview -- we used five-year
strata -- sex, racel/ethnicity, type of donation,
whet her it was community or autol ogous or directed,
because we felt that they mght have an inportant
role in the transm ssion. And for HTLV, it was
typed by peptide, Coulter, or PCR

We had 965 eligible HTLV donors who were
contacted or identified, and we had an enroll nent
rate of about 57 percent. W contacted 1,677
seronegative controls, and we had alnost 800 --
about 48 percent -- enrolled. W had unmatched

cases, 11, and controls, 86, and then we had a few
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untypabl e seropositives, which were excluded from

t he anal ysi s.

The untyped cases and controls conme from
the way we did the matching. Wat we did is when we
identified a case, to try to expedite the enroll nent
of the controls, we would issue three controls for
each case. And if the control didn't enroll, then
if they were available and were a match for the next
set of controls, for cases, then they were enrolled.

Very often what happened is on the
guestionnaires of t he donor enrol | ment t he
i ndividuals had the wong ethnicity or they had the
wrong age. So then they would be matched to the
Wrong groups. So we had sone people that were
| eftover and coul dn't be matched.

And then in certain groups, |ike the
Asi an groups, it was very difficult to match because
of the few donors. So there are a couple of those
that were non-nmatchabl e. And if you break this
down, we had 149 HTLV cases, 381 HTLV Il cases, so
you can see it's roughly 70 percent of HILV Il in
the donor popul ation. And then we had the 713
controls, which are included in the anal ysis here.

W did a host of risk factors --
soci odenogr aphic, education, parents’ regi on of

birth, breast-fed, living overseas, parenteral, we
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had blood transfusion, tattooing, injection drug

use, sharing needles and syringes, and stuck or cut
wi th bl ood-contam nated instrunents.

On the sexual side, we had lifetine sex
partners, sex partners, or parents or grandparents
of a sex partner froman HTLV endem c area, sex with
an injection drug user, sex with or as a prostitute.
W tried to evaluate condom use, honosexuality or
bi sexuality, history of STD, sex partner who ever
had a transfusion, and we also |ooked at, | think
for the first time in one of these studies,
pregnancy history, including abortion. And, in
fact, that turns out to be an interesting factor
which you' Il see |ater on.

W used the sanme type of conditional
| ogistic regression, and what you'll see here are
both bivariate and nultivariable presentations of
t he data.

"1l have to conme around a little so |
can see this. This is conparing just the cases and
controls for HTLV I. And as you can see, because of
the control matching, you get a fairly good
distribution. And the distribution of the males and
femal es i s about the same for the two viruses.

For HTLV I, you can see that there is a

hi gher percentage of non-whites than for HILV I1.
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And in HTLV Il, we have a nuch higher percentage of

Hi spani cs as cases than we do for HILV I.

In this slide, you can see that there is
a shift between HILV | and HTLV Il in the age
distribution. And you can see that the HTLV Il are
a younger group than the HILV | cases. Agai n, the
parallel, since they're matched by age, race, sex,
and the other factors, the controls mrror the cases
very wel |

The other thing is that you can see that
there is a difference between the degree of
aut ol ogous and non- aut ol ogous between the HTLV I's
and the HILV II's. This maght, in part, be
reflected by the difference in the age distribution.

Education for -- now, this |ooks at the
odds ratios for the HILV | infection. And as you
can see, that the |east educated group has the
hi ghest odds rati o. So that the risk of HILV |
i nfection decr eases as t he educati on | evel
I ncreases.

Breast-fed -- there's about a risk
factor of two, odds ratio of two, so those that were
breast-fed are at higher risk of HILV | than those
who were not breast-fed.

Those that were stuck with a sharp

i nstrunent whi ch had soneone else's blood on it al so
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had an elevated risk factor, also on the order of

about two.

Now, if you look at transfusion, again,
you can see that transfusion was a significant risk
factor for HTLV |, alnost by a factor of five.
Tattooing -- again, on the bivariate analysis --
again was a significant risk factor, for those who
were tattooed had about three tinmes the risk of HTLV
infection than those who were not tattooed.

Nurmber of sex partners -- you can see
that we have a progressive rise in risk as the
nunber of sex partners increase.

Hi story of STD, ulcerative and both non-

ul cerative, any history of STD was a risk factor for

HTLV | infection. Any partner from an endem c area
increased the risk of HILV | infection by a factor
of three.

Sex with a prostitute also elevated the
risk factor, again by a factor of about two to
three. And here is where abortion cones in. Never
pregnant had a risk factor of one, and ever pregnant
or an abortion had a risk factor of around three and
a half. What you'll see is that the risk factors
are slightly different and nore elevated for HTLV
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Now, here are the risk factors for

HTLV I1. As you can see, we have the sane nmagnitude
of risk and decrease in risk associated wth
education as we did for HILV I. Agai n, the sane
order of magnitude, a factor of about two. Here is
the largest risk factor, where we had injection drug
use, had a risk of 28 tines for those who ever --
ever used drugs. And we only have ever injected
drugs.

Transfusion is an order of factor of
three, so those who have been transfused ever had
three times the risk of HILV. And here we have
tattooing, and tattooing in the bivariate analysis
had a highly significant elevated risk factor.

Nunmber of sex partners in a lifetine
i ncreased, again, quite dramatically as the nunber
of sex partners increased. From one of the first
presentations, you can see that probably 50 percent
of the people are in this group of nore than two sex
partners on the national basis. So if you want to
make a sex partner cut, it's pretty difficult based
on the nunber of exposures.

Hi story of STD -- again, we have an
el evated factor of about three, which is very
simlar to what you saw in the first slide for HTLV

l. Any partner from an endemc area -- and these
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were HTLV | endemic areas -- again, a risk elevated

at about the sanme level. Any sex with a partner --
| DU partner, again, was about the sane |evel of
magni tude as being an injection drug user.

Ckay. Sex with or as a prostitute --
again, it was a significant elevation. And here is
where the abortion cane in, and you can see that
those who were never pregnant had a risk factor of
one as the reference group, and then those who had
had an abortion, at |east one abortion, had a risk
of alnost five. W didn't have enough that we coul d
| ook at gradation above one to see if there was any
kind of relationshinp.

Now, what | did in this slide -- the
next two slides, just to | ook at whether there was a
difference in males and females in the risk factors
-- these tw slides -- again, on the bivariate
distribution -- break them down. And you can just
see that there is a significant elevation for nales
but not fermales -- again for ulcerative STD, again
for males, not significant for females. This would
mean that the mal es who have ul cerative disease are
nmore likely to receive the virus.

Nunmber of sex partners -- again, you can
see that there is a relationship with those having

nore sex partners, both for nmales and fenales,
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slightly higher for males, of having the HILV I.

And also, for males, a higher risk of transfusion-
acqui red HTLV.

For HTLV Il, again, you can see that for
mal es |iving overseas had an elevated risk factor.
Nunmber of sex partners was greater for fenales.
This would support that sexual transmssion is
probably nore inportant or nore efficient for
femal es than nmales. DU, as a sexual partner,
again, nmuch higher for females. And transfusion is
about the sane.

The next part of the analysis | ooks at
the adjusted odds ratios. And what you'll see is a
lot of the risk factors disappear once you put it
into the fully-loaded nodel. And again, the sane
thing that stays in is education.

We have a nice decrease with the higher
educated groups. Stuck or cut wth a sharp
instrument stays in with a risk factor of about
three. And bl ood transfusion now has a risk factor
of about 5.6, an odds ratio of about 5.6. So it's
very significant as a node of transm ssion for HILV
l.

Again, still on HILV |, the nunber of
sex partners increased, and we have a Ilinear

increase. This is not significant. But as you get
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into seven plus, there is an elevated odds ratio.

Any sex partner from an endemc area, again, it
stayed about the sanme, of the order of about two and
a hal f.

Now we're on to HTLV II. And again, the
exact sane relationship you saw with |, that the
nore educated have |l ess of an odds ratio of HTLV II.
Stuck or cut had an elevated odds ratio of about
four, so that par ent er al transmssion is an
i nportant factor for both the viruses.

Bl ood transfusion, again, is about the
sane order of magnitude, about four and a half. So
those who have received transfusions in their
[ifetime are nore likely to be infected with both
HTLV | and HTLV Il, and here you can see the
i njection drug use. And once you adjust for the
other factors, injection drug use is about 11 tines
hi gher for those who injected drug use than those
who didn't for HTILV I1. Not unexpected.

Any partner of a sexual -- any sex
partner of an injection drug use has the highest
risk factor of about 21. So you can see that the
male to female transmssion is inportant, and that
nmost of the fermales who were in the study were not
drug users. But 65 percent of them had sex wth

mal e drug users. So it seens to be a very effective
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node of transm ssion. Nunber of sexual partners in

alifetinme -- again, we have a nice increase.

Agai n, unexplained, which is probably a
residual risk factor for other variables that we
haven't identified, but any sex partner from an
HTLV | endem c area, is also a risk factor for HTLV
1. And once you adjust for all of the other
factors, we still have abortion as a risk factor for
HTLV |1 .

W're not suggesting that abortion
itself is a risk factor because we have no evi dence
that there's a blood contam nation. But it's
probably a factor related to sone other factor of
lifestyle that's a risk factor for di sease
transm ssi on.

Seventy-two percent of the HTLV-infected
bl ood donors are females, and they are represented
in our database of only 45 percent of the donors.
So you can see that there is an increased risk,
clearer increased risk of females of being HTLV
i nf ect ed.

Lifetime nunber of sex partners was an
i ndependent risk factor for both | and Il, wth
increasing risk associated with increasing nunber of
sex partners. And this supports the sexua

transm ssion for both viruses.
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Havi ng ever recei ved a bl ood

transfusion, again, was a risk factor for both HILV
| and I1. El evated risk odds ratio of sonewhere
around four.

Low education attai nnent and exposure to
bl ood through accidental needlesticks or cuts are
new risk factors identified for | and 1I. Any
association wth needl esticks and cuts supports case
reports of acquired HTLV infection.

Hi story of abortion, as a significant
risk factor for wonen, is also new But as | said
before, it's probably due to other unexplained
factors that we haven't identified. | DU and sex
with an IDU are the predom nant risk factors in HILV
Il in blood donors.

Since blood donors are prescreened for
potential risk factors, you have to be careful about
extrapolating this data to the general popul ation
When you | ook at the small nunber of persons in sone
of these categories that we have, sone of the
rel ationships that we have mght have failed to
achi eve statistical significance just because of the
smal |l nunbers. But they mght be, in future
studies, worth looking at in nore detail.

The other thing that we've done, as a

nunber of you who are statisticians out there, we
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have taken a .05 level as our significance, and

perhaps sone of the factors that we're reporting
here in other studies would not be substantiated.
But we have a large nunber of factors, and, you
know, the chances of having sonething that's a
Spurious association is increased as the nunber of
conparisons that you |look at is increased.

This is a slide that | just threwin to
remnd nyself that if, in fact, you are trying to
i ntroduce new risk factors in the screening process,
we still have only five percent of the population,
as Dr. Doll said, that are blood donors. However,
it was interesting to me -- and | have seen the
nunber before -- that at any tine in their lives we
have about 45 percent of the population had been
bl ood donors.

So for sonme reason, we lose a lot of
bl ood donors. And as you can see, this is fromNH S
-- that as you go farther out, these people were --
14 percent had donated five years previously, but
the nunmber drops quite a bit. So for sone reason,
people cone in and at sonme tine donate bl ood, but we
have a very tough tine in convincing themto becone
regul ar bl ood donors.

The next part of the presentation just

| ooks at the type-specific HILV | and 11
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seropreval ence. And as we said before, it's not

very well-defined in the U S., except in very high-
ri sk groups. And the blood donors are a suitable
popul ation for studying both the denographic and
geogr aphi cal associations of | and I

This is all persons making at |east one
aut ol ogous -- one non-autol ogous bl ood donation in
1991 through '95, and the REDS centers are included
in this analysis. And the HTLV seropositivity was
confirmed by Western Blot, and then we did typing by
PCR and/ or reconbi nant peptide EIA at the bl ood bank
or at a standard reference | ab. And then we used
the sanme statistical procedures as we did before.

"1l just run through these, as | see a
| ot of people are already nodding, and just quickly
-- this just gives us an idea of the rates in the
bl ood donor population. And as you can see, we had
156 HTLV | seropositives, for a rate of nine per
100, 000, versus HILV Il, a rate of 22.3 per 100, 000.
The overall rate is about 36 per 100,000, and we had
75 that we just couldn't type.

Here you can see by age for HILV I, and
the top line is females. And we have a clear
increase with age for females and an increase age

for males, and the femal es are al ways hi gher.
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For HTLV Il, we have a little different

pi cture. W see that the preval ence peaks out at
about 40 to 49, and, again, the fenmales are nuch
hi gher, by about a factor of three or so, than the
mal es are.

Here we have our typical, in a lot of
the REDS studies, east-west gradient. W have two
bl ood centers on the west coast, and then we have
our three that are central U S. or east. And you
can see that we have a clear peak in preval ence at
this age group. And what we think this is is that
this represents increase in drug use at about 20
years ago in this population. And the drug use
patterns were a |lot greater on the west coast than
t he east coast.

These are |ooking at the nodeling of

HTLV | . And again, you'll see quite simlar
patterns -- that the older people have a higher
risk, and it doesn't vary a great deal. That risk

for females is twice as high for females as nal es,
and that the black versus white is about ten-fold.
The other groups are about two- to three-fold. | t
isn't significant for the Asians, but it is a
significant factor for Hi spanics.

Birthplace outside the US. is a risk

factor, and as is first-tinme donors. First-tine
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donors had a preval ence rate about 2.8 tines as high

as repeat donors. W had another group that we had
first-tinme and repeat. These are people who cane
back and only donated once. These are people who

cane back and were first-tinme donors but then becane

repeat donors. And those people had a very |ow
i nci dence. It's strange, and | think because they
are nmost -- they've been recently screened, and,

therefore, their rates are | ower.

Again, this is interesting, that the HCV
-- those who were serologically positive had a five-
fold higher odds ratio of being HILV | infected.

Sane type of distributions you'll see
but here you see for HILV Il, you see the big
increase in the central age group of 40 to 49.
Femal es were about three tines as high as nal es.

Again, here we have this east-west
effect. So what you can do is | ook at, on the west,
and you can see that the blacks were significantly
hi gher than whites. The reference group is eastern
whites, which are the |owest. But, again, you can
see that eastern blacks and eastern H spanics, and
then eastern Asians, are higher risks than are the
eastern whites. So there are sone racial

di stri butions.
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Again, the sane as we saw in the case

control study. The odds ratio for high school or
less is higher, so it decreases with increasing
education, which is a proxy SES variable. You're
safer if you're born outside the United States for
HTLV 11. Probably nore likely you're not a drug
user.

Donor status -- again, first-time donors
had a nmuch higher odds ratio than did repeat donors.
And the HILV serology -- 25 tines higher if you're
HCV positive to be HILV infected, than you are if
you're HCV negative. Again, this would indicate
that it's probably a common route of transm ssion.

11 skip through the concl usions
because we've al ready gone through these. And I'l
skip these slides. These are just a nore detailed
br eakdown of the denographics.

(Appl ause.)

DR. DAYTON: So we have quite a lot of
time now for a question period, and then we'll have
a brief break for coffee or sonething.

DR, ALAN WLLI AMVS: Alan WIllianms, Red
Cross Hol | and Labs.

George, you nmentioned in the case

control study that you have a |lot of sinultaneous

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

207
vari abl es going on there. |If you apply a 99 percent

confidence interval, do you | ose many of those?

DR. SCHREIl BER: Yes, we would, and I
can't tell you which ones. But, you know, nobst of
those that are hovering around an odds ratio of
about two woul d di sappear, and you're left with the
ones that are, you know, order of odds ratios of
five or so. And the ones that certainly stay in are
the relationships with the injection drug use.

DR RUTA: Martin Ruta. Actual ly, |
wanted to ask the last three speakers -- | was
having trouble synthesizing the data fromthe three
tal ks. | was wondering if we could ask all three
if we went through just point by point and | ooked at
what we found for |V drug users, in terns of HV,
HCV, HTLV, and then did the same thing with sex
wor kers, and the same thing with MSMs. And then, if
there's any data on partners, just so | can see if |
can try and conpile everything into one pl ace.

So if I could ask the other two speakers
-- previous speakers to go up, and maybe we'll try
it point by point. This will help ne out in trying
to put all of the data together, if you don't m nd.

DR. SCHREIBER: Cearly, for HILV II, as

| said, that intravenous drug use is the highest
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risk factor. And sex with an IV drug user is also a

very significant risk factor.

DR GLYNN Yeah. We also found that
injection drug use was the highest risk factor and
t he nost preval ent anong the cases. The odds ratio
there was about 15, the final nodel. And sex with
an injection drug user was also increased -- odds
ratio of about six. And the highest one for HCV
that we found was transfusion, but that was true
only anong non-injection drug user. That was an
odds ratio of about 11.

DR. RUTA: CGeor ge, did you find
sonething simlar for transfusion?

DR, SCHREI BER: For transfusion, there

was a risk factor of about four, an odds ratio of

about four, for both HILV | and 1I. It's just
transfusion ever, so we don't know -- we don't, you
know, know the tinme period. But probably nost of

t hem woul d be unscreened bl ood.

DR GLYNN: The sanme thing for the HCV
case controls. The blood transfusion we had,
actually, a question asking if it was before May 19
of '90 or after. But, unfortunately, we have so few
peopl e saying after May of 1990 that we can't tel

the difference.
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DR. RUTA: Was there any information on

sex workers or MSMs for HTLV or HCV? \Were those
asked? Was there --

DR. GLYNN: For sex workers?

DR. RUTA: Yeah.

DR. GLYNN: Yeah. The one | saw for HCV
showed that we did not have a significant
association after. It just went for injection drug
use. Before adjustnent there was one, but not after
adj ust nent .

DR. SCHREIl BER: And we had the sane,
that after you adjusted for the other factors, there
was no relationship wth being a prostitute and
either HILV I or HILV I1I. And there was no
relationship with male to male sex in our analysis.
They dropped out, even in the bivariate.

DR. RUTA: Ken?

DR. CLARK: For ny data on the HV risk
categories and the prevalence, it was separated by
both nen -- or by nen and wonen, so it's hard for ne
to give you a conbined estimte. But for ne,
certainly the highest risk category was male sex
with another nale. And the |owest categories were
injecting drug use and heterosexual contact, and the

no reported risk group fell between those.
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For wonen, the | owest was injecting drug

use, and the no reported risk group in the
het erosexual contact made up the vast majority of
those, wth heterosexual contact being slightly |ess
frequent than -- or |less prevalent than the no
reported risk group.

DR RUTA: kay. Then maybe a little
bit nmore difficult question. Is this related to
truth telling within these, you know, populations
here? Certainly, we see high rates of HILV and HCV
in IV drug users. One mght expect that, you know,
that correlates well. Wth HV, | guess we see high
rates in MSMs and in |V drug users also, is that
right? But we don't see -- there seens to be a
disparity there in terns of the truth telling. l's
that fair?

DR, CLARK: well, for HYV, we didn't
| ook at the data that way for this study. W | ooked
at it anong all donors, breaking theminto the risk
gr oups. But we didn't look at rates in each
i ndi vidual risk group per se; the reverse of that.

DR. RUTA: Ckay. Thank you.

DR DAYTON: Do we have any further

gquestions or comments on these tal ks?
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Al right. Wiy don't we take a coffee

break. And | think the schedule calls for us to be
back here at 2:45.

(Wher eupon, the proceedings 1in the

foregoing matter went off the record at

2:28 p.m and went back on the record at

2:46 p.m)

DR. DAYTON:. Perhaps we can begin to get
t oget her for the next session.

The next speaker will be Alan WIIians,
who is going to talk on unreported risk behaviors.

DR. ALAN W LLI AVE: Ckay. W' re going
to make a dramatic shift in focus here from risk
behaviors in donors wth infection to the risk
behavi ors in donors w thout infection.

Wen the REDS study got started in the
| ate 1980s, there were a nunber of different aspects
of the study that were going to be pursued. But one
in particular was the fact that a nunber of us had
been involved in interview studies of donors who had
been found positive for one infectious disease
mar ker or anot her.

And as a result of those interview
studies, we found that nost of those forner donors,

when interviewed, had a risk factor that should have
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prevented their donation in the first place. And

this was true for HV and for hepatitis as well.

So what we tried to cone up wth was
some nechanismto neasure this factor in donors who
are active but not comng up positive in infectious
di sease screening tests. And, in fact, in running
sone of the case control studies, if you did a face-
to-face interview with controls, you would get risk
factors appearing as well.

So based on sone early information
comng out of sonme other national studies -- for
instance, Dr. Catania at UCSF had just conpleted a
general popul ation survey of AIDS risk factors, and
Nork had done sone. W tried to put together a
process whereby we could use a survey nethodol ogy,
send surveys to active donors, and try to see if we
could get answers to the sanme risk questions that
they had been asked at the tinme of donation, and
measure that differential between those who had told
the truth at the time of donation and those who
hadn' t.

So the nechanism we ended up with after
sonme piloting was first applied to a survey in 1993,
and what we did was use anonynous nonthly mail
surveys sent to the active blood donor population

within about six weeks of their donation event.
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Because REDS has a very extensive database, we

selected a highly controlled, weighted random sanpl e
of the database for each site, and then the survey
mechani sns that we used consisted of an advance
| etter describing the survey and the fact that the
donor would be receiving the survey instrunment in a
couple of weeks, followed by the survey instrunent
itself.

And in the first survey we actually used
follomup neasures that involved sending out a
conplete separate survey of a different color wth
an explanatory letter that Bbecause this was
anonynous we woul dn't know who had replied.

And in the 1993 survey, conduct ed
between April and Decenber of 1993, we sanpled
50,000 subjects in the sanpling frame and had a 69
percent response rate, conprising 34,700 donors.

Results from that survey have |argely
been publi shed. | think the major publication cane
out in JAMA | ast year, in which we described what we
called deferrable risk factors in donors, and we
found that in looking at risk factors which should
have resulted in deferral of an individual, which we
call deferrable risk, using the survey nechani sm we

found that 1.9 percent of donors following the
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survey procedure would admt to one of these

deferrable risk factors.

And then, subsequent to that, we were
able to make sone associ ations with other vari abl es.
For instance, we also neasured a three-nonth risk
and found 0.4 percent of deferrable risk at three
nont hs. And each of these risk factors was found
with a higher prevalence in males in first-tinme
donors and donors who used the confidential
exclusion process and donors who admtted on a
different question that they, in fact, had donated
bl ood for purposes of receiving an H'V test result.

O interest, | think, in the first-tinme
versus repeat donor stratification, we actually
found the ratio of risk -- first-tinme donors had a
1.6-fold higher relative preval ence of risk than the
repeat donors. And | think this correlates quite
nicely wth the |ower sensitivity HYV test
information, reflecting incidence that M ke Busch
presented a little earlier. Because, in fact, this
is a population that infected individuals are nost
likely to arise from

A second publication described sone
consi derations surrounding H V test seeking. In the
'93 survey, we found six percent of donors admtted

to donating blood at sone tine in their life for
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purposes of receiving an HYV test, and 3.2 percent

of those donors acknow edged that activity wthin
the previous year. And this publication uses those
figures and conpares themwth |ikely w ndow period
reducti ons associated with p24 antigen reduction and
tests sone theoretical nodels on that basis.

And then, a third paper uses sone -- the
other factors fromthe survey to identify a group of
donors who do not have markers, did not use CUE, and
sone other factors related to what we terned a "safe
bl ood donor" and sone of the factors that would
enhance their return as blood donors in the future.

Now, followng the 1993 survey data
collection, we ran a pilot survey in 1995, and this
was primarily done to pilot sone information rel ated
to donation incentives, because although this was a
popul ar concern there was really very little data in
the field related to incentives or to test-seeking
activities.

Based on the results from that pilot
test, we put together another survey to be conducted
in this year, 1998, and | want to enphasize very
strongly that we didn't want to present five-year
old data for this conference. W wanted to present
the |atest data. but what |1'm going to show you

today reflects two waves of survey data, and the
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total sanpling frane is going to be 104,000 donors.

And the data shown today represents about 14,300
donors. So it is very prelimnary.

I t hasn' t been corrected for the
oversanpling that was used in this survey. And, in
fact, we have three additional sites in the survey,
other than the five REDS sites that we had earlier.

So for this 1998 survey, which is in the
field now, we're targeting 104,000 donors at eight
sites, including New York Blood Center and two
smal l er sites. It wll run from April through
Cctober of 1998, and we primarily want to do this
additional survey to further study the deferrable
risk findings of the earlier study, look a little
deeper into the relationship with other donation
vari ables, |ook specifically at the reasons that
donors do not reveal risk at the tinme of donation
| ook hard at donation incentives.

And, in fact, a sanple size was built
around an attenpt to get statistically wvalid
information to look at time off from work as a
donation incentive and its relation to risk. And
then, finally, we wanted to get nore information
about HIV test seeking.

Now, shown here is a conparison between

sone of the individual risk values between the 1993
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and the 1998 surveys. And these values for the 1993

survey are published in the JAMA paper

For injection drug use ever, which, of
course, is a deferral criteria, in 1993 we had a
hal f percent reporting that risk. To date, in 1998,
we have 0.2 percent. Now, there may or may not be a
true different there. | think we'll have to get
further in the survey and correct for the different
centers and such to see if that's real .
Nonet hel ess, there is sonme evidence that we m ght
have a little lower data for that particular risk.

W added a new question based on Dr.
McCurdy's suggestion that in addition to injecting
drug use we add a question about the injection of
steroids as a risk factor. W didn't ask this in
1993, but we have a .1 percent return rate on that
guesti on.

Sexual contact with an IDU in the past
12 nmonths -- got pretty close data, .4 percent
versus .3 percent so far. Mal es who have had
contact with another male since 1977 -- obviously, a
deferral question -- .6 percent in '93, and so far
it's running one percent in 1998.

Again, with the addition of the other

sites, it will remain to be seen whether this is a
true change or not. But at this nmagnitude, it may
SAG CORP.
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wel |l be significant, once the study is conplete if

this trend hol ds.

Sex with a comercial sex worker -- also
on this survey -- a half percent in 1993 and 0.3
percent in 1998, to date.

Now, we did ask sone other questions
related to the finding of risk factors in donors.
And one of the questions we ask is whether the donor
felt they had sufficient privacy at the tine of
screeni ng, because, as you mght imagine, if a donor
is there with col |l eagues or a spouse, or co-workers,
that a perception of insufficient privacy when going
through this wvery sensitive interview screening
process could, in fact, conprom se a correct answer.
And we wanted to see if we were getting any vari ance
between risk factors and overall donors in relation
to privacy.

So for all donors -- and this is 1998
data -- four percent <clainmed that they had
insufficient privacy at the tinme of screening.

For the IDU ever question, that went up
a little bit, 7.7 percent. Sex with an IDU, 6.3
percent. For the males, sex with male risk factor,
consi derably higher, 16.5 percent. And this
parallels a simlar finding for 1993, that this was

a comon claim anong nmales who had had sex wth

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

219
mal es, that their privacy was conprom sed at the

time of donation.

And for those individuals who had sex
wth a comrercial sex worker, virtually all nmales,
the factor was 12.8 percent; again, conpared to four
percent overall.

Anot her thing, as | nentioned, we wanted
to ook at was donation specifically to receive an
HV test. The background nunbers for this factor
are sonewhat |ower than they were in 1993, and |
suspect this mght be a true finding, given the size
of the group and the overall preval ence. The fact
in 1998 for donors claimng this ever was two
percent versus 6.1 percent in 1993, and donating for
such a reason in the past year is one percent in '98
versus 3.1 percent in the earlier survey.

But you can see there is quite a bit of
variance in relation to donors who also clained a
risk factor. Interestingly, in conparison to sone
of the recent versus renote risk for IV drug users,
you see that al nost 21 percent of those donors with
an |V drug user risk had ever donated for the
purpose of HIV test result. But in the past year,
it was 2.6 percent, considerably | ower.

And this can be contrasted with sone of

the other risk groups -- for instance, the steroid
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injectors where the ever risk is 18.8 percent, but

about half that in the past year. I ndi vi dual s who
had had sex with an IV injecting drug user in the
past 12 nonths, not nuch difference between the two.
In fact, nost of this reflects recent concern about
HV test status, probably reflecting recent risk.
And MM risk -- 13.9 percent ever versus 6-1/2
percent in the past year.

Also, one of the highest levels from
mal es who have had contact with a commercial sex
wor ker.  Twenty-one percent, about a fifth of these
i ndividuals, donated ever primarily to receive an
HV test, and 10 percent in the past year. So |
think in the whole area of why do people donate
bl ood, there is a wde variety of reasons. But |
think specifically wthin some of the risk groups
that we're concerned about, donation to receive an
H 'V test result is a substantial notivator.

We al so had a question related to prior
testing for HV elsewhere, prior to this donation,
other than at a blood center. You can see that the
factor for overall donors may or may not be high
dependi ng on whether a person had been hospitalized
or tested as part of a routine nmedical workup.

But overall, 25 percent of donors

clainmed they had been tested for H 'V el sewhere, and
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this is higher in virtually all of the other risk

categories -- 50 percent in injecting drug users,
injecting steroids; 56 percent in those who knew
they had had sex with an IV drug user; 50 percent in
mal es who had sex with other nmales; and a little bit
hi gher in those wonen who -- largely wonen who had
answered the question that, yes, that they had
recei ved noney or drugs for sex since 1997.

| didn't have it on the slide, but the
preval ence of this factor in this 1998 survey is 0.7
per cent.

So sone prelimnary data conclusions
from the 1998 survey -- | think necessarily the

conclusions are sort of soft because this is in an

early phase. W haven't done sone of the
statistics. But | think it's notable to say
deferrable risks are still neasurable in the active

donor popul ation. The proportion of donors with NMSM
risk since 1977 may be increasing, and | think as
the survey matures we'll be able to say that with a
little nore power.

Donation to receive results of HYV
testing may be declining in the general donor
popul ation, but it does remain high in at-risk

donors, and appears to be a notivator for donation.
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There are a couple of other questions,

which | didn't put on the slides, but | think in
light of sonme of today's discussions and the test-

seeking variable, that it would be useful to point

out .

We had a couple of true-fal se questions
in the back of the survey, and what |I'Il do is just
read the question. All of these are true-false

guestions. And | think sone of the answers m ght be
sort of telling and provide sone lead as to where
sonme of the education of donors m ght be done in the
near future to help inprove the situation

First statenent -- true or false -- it's
okay to donate blood in order to be tested for the
AIDS virus. 22.4 percent of donors said true. 13.2
percent said they didn't know. Probably equi val ent
to a true answer in that they didn't know to, you
know, have that defer potential blood donation.

Second question -- it's probably okay
for someone to donate blood, even if he or she has
engaged in AIDS risk behaviors, because all blood is
tested and thrown away if it is infected. Got a
true for that statenent from 9.8 percent of donors,
and don't know from 13.6 percent.

And for those of you involved in sone of

the H'V seropositivity interview studies, you know a
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comon response in donors who receive such an

interview is, "Wll, | thought all of the blood
woul d be tested, and, you know, it would protect the
reci pient because of the high sensitivity of the
test."”

So clearly, sone proportion of donors
don't understand the concept of w ndow peri od.

And then, finally, a specific w ndow
period question. Is it possible that a person
infected with the AIDS virus in the past two weeks
wll not be detected by routine blood testing done
by the blood bank? 16.1 percent said no, and only

0.2 percent said not sure.

So | think this is -- you know, |'ve
often had questions, "Ckay. These are the data.
VWat do we do about it?" I think if we start

| ooking at the notivations of donors who cone in
i nappropriately and don't defer for risk, as well as
answers to sone of the questions like this as to
where educational incentives mght be targeted, we
can hopefully get a little broader perspective on
sone of the issues.

The 1998 donor survey, the last data
collection will be on Cctober donations, which, of
course, have already been nmade. It takes about four

to five nonths to conplete the process after a given
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wave of donations. So | expect in the next six to

eight nonths this should be conpleted and ready for
formal anal ysi s.

Thank you.

(Appl ause.)

DR. DAYTON. Thank you, Al an.

The next talk will be from Cel so Bi anco
on self-identification of deferral risk

DR Bl ANCO "1l speak from here
because it's easier to manage this.

What | attenpted to do was to collect
sone of the data that we have at New York Bl ood
Center regarding the questions that we are dealing
W th. Qoviously, not all of them Many of the
guestions have no answer.

But the first question, obviously, was
that -- | thought that sonebody else was going to
touch today -- but if we ask: what happened to
confidential unit exclusion in recent years? And |
can tell you that at least in New York, and we were
very effective in doing that in the early days.

W have seen a steady decline of the HV

positive donors that you confidenti al sel f -
excl usi on. Actually, it's a surprise sonetines
these days. In the |ast two years, we had none, and

| ast year, in 1997, we had one.
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The other thing that | find interesting

in this slide -- as | saw the data presented by Ken
Clark, | was very concerned about an increase in the
nunber of HV positives -- a very nice trend unti

1996. But | see his slide conbining the 15 centers,
that this was true probably for the other centers,
too, unless all of the increase cones from us.

This is the sane exact type of data, but
just taking the nunber of donors that were HYV
positive every year and the nunber of ones that
shows the confidential self-exclude.

Now, the next -- so the very short
points that we can nmake regarding that is that a
very small proportion of donors uses confidential
uni t excl usion. And very few, if any, of these
donors who currently use confidential self-exclusion

are positive for H V.

Now, 1'd like to -- we collect data
about all of the deferrals regarding nedica
guestions. And we tried to put together -- | tried

to put together in a table sone of these nmgjor
figures to give us a perspective about all of the
deferral s.

And | tried to divide them nore or |ess
in four types. Self-exclusion we tal ked about. But

deferrals, Dbecause of non-interpretive questions,
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wer e because henogl obi n, bl ood pressure,

tenperature, interpretive questions |ike questions,
did you ever receive -- were exposed to hepatitis or
received a transfusion? O did you travel
sonmewher e?

And then deferrals associated with risk
behavior directly related to questions, direct
guestions about risk behavior.

Twenty-three percent of all donors
between May '97 and April '98 were deferred. That
was 100, 000 donors out of a total of 454,000 donors.
As they cane to the donation site, they conpleted
their registration formand they did not donate.

Many of these deferrals, the nost
frequent cause for deferral was the level of
henmogl obin did not reach the 12.5 percent. And
those were 5.7 percent of all donors. The next was
anong the non-interpretive -- Dblood pressure, .9
percent, tenperature, which I think is a valid point

for us to think about when we think about energing

i nfections.
Ceneral questions -- travel, cancer,
medi cations, all lunped together -- represent 14
per cent . Infectious disease -- about 1.4 percent.
And actual risk -- if you ask questions about risk
behavior -- they are the focus of our discussion
SAG CORP.
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today -- represent only .2 percent of all donors,

914. How do they break? How do they distribute?

Donors refer risk behavior under the
right conditions. W don't know the sensitivity of
the process, but they do refer, when asked directly,
if they had taken drugs, or if they had sex wth
sonebody that took drugs. They tell you -- and we
had 121 donors that had sex with males since 1977
sex wwth an H'V positive individual, given or taken
money for sex.

Sexually transmtted disease questions
were very inportant in terns of detecting these
behaviors, and we had 62 donors that had needle
tracks and were deferred because of identifiable

needl e tracks.

Also, if many of you don't recall, but
the older ones wll, in 1990 we started asking
direct questions of our donors. Until prior to
1990, we only -- nost of the centers would ask the

guestions, either in witing or ask very generic
questions about risk behavior. And at that tine,
actually, we did a study in which we analyzed six
mont hs of donations, from April '99 to March -- a
year of donations. And what we saw was a

substantial increase in the risk of individuals that
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revealed -- and the nunber of individuals that

reveal ed ri sk behavi or.

Simlarly, nore recently, there was a
| ot of discussion about snorting cocaine. W do not
know the inpact of those. | could say that the
i npact of the prior one may be in the graph that Dr.
Clark showed -- the substantial decrease on the
nunber of HV positive donations between '90 and
'92. That maybe that was one of the contributors.

Here we had a 12-fold increase in the
nunber of individuals that were deferred when we
added the question about snorting cocaine. W do
not know, obviously, wth these nunbers what the
impact of this is in the nunber of HCV positives or
in the safety.

So if we ask the question: do donors
review risk behavior during nedical history? yes,
they review risk behavior. Those donors,
unfortunately -- or fortunately, for the blood
suppl y. But, unfortunately, for the answer to the
guestions that we have today, they are deferred up
front. Specinens are not collected, and there is no
testing.

Consequent |y, we do not know the
sensitivity, t he specificity, t he positive

predi ctive value, and the negative predictive val ue,
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of the questions that we ask. Actually, ny fantasy

is before | retireis to be part of a study where we
would collect sanples from all of the deferred
donors -- Dr. Nenp -- and be able to truly neasure
the value of the questions into several shapes and
forms that we ask

W also know that donors who respond
affirmatively to risk behavior questions or use CUE
do not present additional risk to the blood supply
because t hey are deferred per mnent |y or

tenporarily. W may change to '77, we may change

ever yt hi ng. They are truthful, and they wll
continue to do the -- to provide the correct
answers.

Al of t he di sease transm ssi ons

actually associated with the wndow period of
seroconversion are associated wth those donors who
deny risk in nedical history and do not utilize CUE
for their -- to defer thensel ves.

So in terns of corollaries -- and |I'm
putting these here just to challenge ourselves to
discuss a little bit nore these issues that we tried
to discuss this norning -- is that nmy point of view
is that changes in nedical history questions in
deferral periods do not affect individuals who deny

risk behavior, and they are going to continue in
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permanent denial. For them we have to rely on what

is provided to us by the other neans -- testing.
There will be NAT testing and all other nethods that
we use.

These questions only affect individuals
who are truthful in their answers, and changes in
deferral periods are wunlikely to change their
answers. M concern is that since we rely a lot on
medi cal history questions, because we have this
perception that, according to the data from Dr.
Wllianms that we just heard, that they are 98.1
percent sensitive or specific. We continue to add
conplexity to nedical history. If we take the
standard AABB nedical history, | believe it is now
37, 38 questions.

So in that conplexity, | think that we
divert the attention of the donor fromthe inportant
subjects that the donor has to deal wth. After a
few questions, as we discuss wth them and we talk
wth them they are |ost. They are thinking about
sonet hing el se. They are thinking about the
f oot bal | game or sonet hi ng el se and  just
automatically checking questions. And only when we
chal l enge them again wth critical questions about

ri sk behavi or sonetinmes sone of themw ||l come back.
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But the conplexity of the questions --

and we know that. W know that for many years,
since the fanpbus Anerican Institute of Research
Donna Mayo Study, that the conplexity of the
guestions interfere wth the accuracy of their
answers. And 1'd like us to continue to try to
focus on that.

W are also trying to deal wth the
issue of perception of discrimnation and clear
criteria. Really, the question that we -- about
male sex with males since '77, focus attention to
events that occurred nore than 20 years ago instead
of events that occurred within the current w ndow
period for HV -- 16 to 22 days.

So, and sone of ny points that I'd |ike
to raise is that the mor known risk of
transm ssi on of i nfection by transfusion IS
associated with w ndows. Many donors review risk
behavi or during history, so history contributes to
t he process.

And when we conpare the preval ence of
markers in the general population, |ike we heard
today, of four percent for HCV -- or three percent
for HCV in certain populations, and the preval ence

anong bl ood donors that is .2 percent, we know that
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we inproved that selection by 20-fold. But we do

not mneasure those.

Addi tional questions in history increase
the nunber of deferrals, but we don't know if this
is specific or not. Some donors are positive for
i nfectious disease and do not reveal risk. They do
not associate risk wth their behavior.

So the mgjor risk of transm ssion of
infection is associated with individuals that do not
reveal risk. There is no reason to assune that
changes in deferral periods induce individuals to be
truthful, and we need data about sensitivity and
specificity of nedical history. And | also would
like to say that the differences in deferral periods
for sex between nen and sex with a prostitute are
not based in data.

Thank you.

(Appl ause.)

DR. DAYTON: We're now going to have a
bri ef tal k from Dr. Zuck on interactive
guestionnaire.

DR ZUCK: Well, |1 want to thank the
organi zers of the conference. Wen the announcenent
canme out it said, "If you want to present anything,
send this little form back." well, we did. And

that's why we're here, because we thought it
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pertained a little bit to where we mght be going

and it solved sone of the problens.

| apologize for ny hoarseness. " m
taking a drug, which I think may be worse than the
condition for which | amtaking the drug.

(Laughter.)

We've been interested -- prior when |
was at the FDA, | was interested, and, in fact, the
FDA funded the AIR study, which isn't w dely known
but that is, in fact, the case. And |'ve Dbeen
interested ever since personally in it but not been
able to really get nmuch interest in it. But | want
to present a little bit today of the systemthat we
had desi gned and devel oped -- designed and has been
funded by the SBI as an SBIR

The system purposes -- increase donor
hi story accuracy and consistency. And we know from
the AIR study, and we know from the REDS data, that
we can inprove perhaps things in this area.

W rely on perhaps a behavioral nenory
] 0g, i nproved privacy, and elimnate mssing
el emrents. Those are questions unanswered but which
the nursing staff did not recognize are unanswered,
and | would urge that none of you |look at this issue

in your own center because you end up with a |ot of
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recall s because that's what happened to us when we

| ooked at it.

|'"'m not saying recalls are unjustified.
I'"'m just saying you'll have a lot of mssing
elenments -- that is, unanswered questions -- which
affect the safety of the donations.

The increase in process efficiency, we
believe, essentially wll nake the program costs
neutral. W certainly have yet to prove that.

The Phase | SBIR grant from Heart/Lung
is the Talisman for -- to Paul and to ne. To
determ ne system feasibility is Phase |, conpare
efficacy to conventional screening, both related to
m ssing elenents, donor staff acceptability, and
conpare repeat donor responses. W did that when we
did the AR study and found 35 inconsistent
responses in 9,000 donors. So this is not a mnor
i ssue of people who will change.

The critique of the SBIR said we were
not going to prove we nade donors safety -- the
donors supply safety, and that's true. Wth the
current infection rates, it requires over 30,000
donations to even cone close. | nean, 10 tines that
nunber to cone close to finding reduction in HV.

It's just not possible.
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But we do think we can inprove the

efficiency. This is a cartoon of a rejected donor,
a donor going through the process, and ending up in
an interactive video environnment, where they are
alone in a booth. And they have taken to the booth
the preprinted donor form which is printed by the
|aser printer as they are now, but all of the
guestions that are asked during the interactive
vi deo screening are bl ank.

They take that formto a booth in which
they can initiate -- it says, "If you start the
screening, push here." And it's interactive in
terms of the donor being all alone, being asked the
guestions that are nmuch like the questions we ask
now, but a couple little nodifications.

Each screen is acconpanied by a voice
This is Dr. Carey, who did a very good job making
the voice very clear. And beside it is a picture
Now, this is a picture related to honosexuality. W
tried to make the pictures as neutral as we could.
W'l |l show you a coupl e.

This is the one for inoculation or
vacci nati on. This is one for a transfusion. Thi s
is a screen -- yes, no. Next.

| f they have a question mark, the system

noves on, and Dr. Carey quits asking the question.
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Every question is read. This part inside the blue

box is read by Dr. Carey. And it doesn't do you any
good to answer the question. You can't just blop
bl op, blop, blop through it. You have to wait until
she is done.

And lastly, this, "Have you been on a
wonder ful vacation recently?"

(Laughter.)

One of the objectives, too, is to nake
the interview nore real for the donor, sonething

that they can really relate to.

Now, if they push "no" for a question
or "we don't know' for a question, and if the answer
is exclusionary, they really don't know  Wen they
conplete the screening, there is a button on the
side of the conputer. Push "end," okay? Very
creative. Push "end."

And the nurses' station is a series of
lights that go off and to tell them which booth, in
fact, has a donor conpleted. And then they wl
push the -- and this is the "end" screen. And they
will go back and rescreen those questions that
either were not understood or were skipped to go on
to an additional question until all of the questions

have been answered or conpleted to the satisfaction

of the screening nurse.
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The formthat you saw that was partially

bl ank, obviously, you can't read, but that formis
then run through a laser printer. Based on the
answers that were given, and the nurse having
screened that all of the answers were, in fact,
gi ven.

One of the issues which to go back to
just a second -- if at any tinme during the interview
one of the donors believes that sonebody has opened
the door and walked in the room and it's not
private, they push the screen and the question being
asked goes blank and will not reappear until they
push it again when the privacy threat has
di sappear ed.

This is, again, what appears -- prints
fromthe conmbination of the blank material which was
given before, and this now fills in the history to

conpl ete the donation

There's a long history of t hi s,
actually. In the winter of 1997, the safety system
got the go-ahead to be sold by Talisnman. In the

fall of 1998, Hoxworth filed a CBE-30 change. e
were told that the reason we did that is there is no
logic in this system It does not define a donor
who is or is not acceptable. It presents to the

nurse the mterial to mke the nurse make the
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deci si on. So we were trying to avoid having a

510(k), but by the sane tinme inprove the accuracy of
t he screen.

So we took the donor logic out, and the
nurse nmakes the determi nation, as they do now. W
feel that this change -- we filed the FDA -- CBE-30.
They wote us a letter saying, "No, no, no. W
don't think so. W think you have to have a PAS. "
So, right now, it's being treated as a PAS, and it's
under review. That letter was on the 29th of
Sept enber.

We're hopeful of getting it up. The
systemis installed. Electronics are all installed.
So we are -- and the fornms have all been bought
W're ready to go. And we think that the exit
guestionnaires and the -- we were going to |ook at
the data that has been generated by this system It
will helpfully refine and inprove our accuracy of
donor screening.

Thank you very nuch, and thank you for
giving me the tine.

(Appl ause.)

DR.  DAYTON: Do we have any questions
for any of the last three speakers? I f not, why
don't we just go right ahead and have Sue Straner

give her talk on -- well, it's a long talk --
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sensitivity and specificity of donor screening tests

for HV, HBV, HCV, HILV.

Can you do all of that?

DR. STRAMER "1 try. Thank you. I
hope I can cover the lengthy topic that was given to
ne.

So in trying to think about how to
address this, it's really a potpourri of a nunber of
my thoughts. So you'll bear with ne. And if | mss
sonet hing, we can review anything that's not there.

Ckay. Today what we've been covering is

donor popul ations and donor screening questions.

The topic that I'm now transitioning to is donor
testing. M ke Busch covered donor testing this
nmorning in incidence and prevalence rates, but |'m

going to cover the specifics of donor testing as
they relate to the performance characteristics of
the test and sensitivity and specificity.

Firstly, we have to decide what truth
is. Truth is either present in the population as a
di sease or absent. And then what your test is
required to do is either detect the presence of the
di sease or not detect individuals as reactive who
are not present -- who do not have the disease.

But as we all know, and we are here

today to talk about, the false negatives do occur,
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albeit infrequently, and false positives do also

occur .

Just to run t hr ough sone basi c
definitions so you understand how the talk 1is
structured -- sensitivity is defined as the
proportion of positive results obtained when testing
a population known to have the disease. This is
basically defined as truth, and it's independent of
preval ence. So here are the false negative rates,
in addition to what we detect have an inportant
I npact .

Conversely, when we're talking about
specificity, it's the proportion of negative results
obt ai ned when testing a popul ati on known to be free
of the disease -- again, independent of preval ence.
So it's the true negatives divided by the
conbination of the true negatives, the sum of true
negatives plus any false positives. And we're al
painfully aware of specificity, in some cases, on
screening tests.

O her paraneters that are used to assess

test performance really have a dependency on the

preval ence, and they really say how well is the test
doing in that specific population. And their
positive predictive value -- that is, the proportion

of results that are true positive, which now also
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includes the false positive results. It's really,

how good is this test performng in the total
positive popul ation? And negative predictor value,
which is the proportion of results that are true
negati ves. So in this case, the denom nator
i ncludes true negatives and fal se negati ves.

The tests we use today -- | do want to
enphasi ze people say that the blood supply is safer
than it has ever been, attributable in large part to
the quality of +the screening tests, which is
absolutely true. And they go through the rigors of
intensive clinical trials, FDA reviews, questions,
and wusually sets of trials to address any FDA
gquesti ons.

And just in a nutshell, for those of you
who have never been through clinical trial, | just
wanted to comment on what sone of the rigors are
that the tests do go through. Nunber one is
reproducibility. And, again, this is really only a
t hunmbnai | sketch

Qovi ousl vy, t he manuf act uri ng
reproducibility of a test nust be denonstrated, and
that all technicians and independent sites outside
of where the test is manufactured can reliably run

t he assay. O her paraneters are specificity, and

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

242
generally large nunbers of routine blood or plasm

donors are run

In running a trial, you need to have
confirmatory strategy, should be required, and in
sone of the recent screening assays that we use
today, as Mke also highlighted this norning,
confirmatory strategy are poor or | acking.

Also under consideration during the
specificity portions are the donor managenent
i ssues. What do we do with reactive donors? O her
challenges that the test nust go through are
interfering substances, such as other disease
states, known assay inhibitors, or other disease
agents.

But where I'm going to focus nost of ny
time is on sensitivity of the test. And sensitivity
is assessed in multiple ways through clinical
trials. The nost common way we do them now, really,
to get at the root of the w ndow period reduction
issue is to look at seroconversion panel testing
And there are many commercially available panels,
and this is readily done for agents such as HV
HBV, and HCV, not so much for HTLV. And there are
ot her conplications with HTLV qualifications.

Rout i nel y, you have to run your

pedi gr eed sanpl es from vyour di sease state
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popul ation, such as AIDS patients or people wth

known hepatitis. Al so, another way to address
sensitivity and weak sensitivity is to run
di l uti onal panel s. Thi s has al ways been

historically done and probably offers the |east
anount of valuable data, since this doesn't really
tell you the breadth of sensitivity.

It just tells you the end point of one
particul ar sanple. It's wuseful if you want to
conpare tests or conpare lots over tine. But
basically, it doesn't tell you anything about the
i nherent performance of the test.

One very useful tool is to take your
test -- firstly, knowing what is truth, if we
believe a confirmatory test is truth, to run that as
your screen and to define positivity, and then run
your t est under consi deration agai nst t hat
popul ati on.

Leaving that aside, let nme go to sone
speci fics. This is the one slide that | wll show
of Red Cross data, and it just shows you what we

have today as far as nunber of confirnmed positive

donations per 100,000 total. And the nunbers in
parent heses indicate the nunber -- the percent of
confirmed positives of the total. So we have six

H V positives per 100,000. That's eight percent.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

244
But here |I have put in this other colum

just to let you see what the negatives -- or how
many donors we | ose during this process. So for the
Six positives we get, we lose in deferrals 76 fal se
positives. For HBsAg, the positive predictive
value, if you wll, of the test is nuch higher when
you do the confirmatory procedure. And we really --
the nunber of losses is only a third of what we
detect as true positives.

HCV is another test that has perforned
well -- that is, the screening test. Very stable
over time wth a relatively reliable confirmtory
test, at least for the 2.0 generation.

Anti-HTLV, as Mke pointed out, is
hi ghly problematic because the test, over different
test manufacturers, has not been consistent as far
as specificity, and because of false positives. And
confirmatory, it has also yielded many, many fal se
positive deferral notices to donors. |It's difficult
to assess what the sensitivity over time of the HILV
test is, and true positives, because it has been
cluttered by so many fal se positive results that we
have been getting.

Core | just put down here to round out
t he bal ance. This is a relative proportion. ']

don't know how many are truly confirmed positive for
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anti-HBC, and this is based on an algorithm that's

from Gary Tegneier at the Conmmunity Bl ood Center of
G eater Kansas City, where his confirmatory
al gorithm includes running a second |icensed anti-
core test in that anti-HBS.

So if you look at those kinds of data
and apply them to our nunbers, this is basically
what you would see -- another two-thirds of donors
| ost because of false positive test results.

One way that I'm going to show current
test performance, and really let you see what is in
devel opnent that is a conparison of what we have now
to what's in the future -- because to address
questions about changing deferral categories or
guestions, | think one inportant thing to note is,
what is in the future and how wll testing inprove?

So |'ve taken sone of the slides, sone
of the information presented at the recent Bl ood
Products Advisory Commttee neeting on the PRI SM
clinical trials, to be able to show you a benchmark
of where we are, again, and where we're going.

If you look at the four markers that
were tested in this clinical trial, and |look at the
nunber of r epeat reactives relative to the
suppl enental test positive, this is the truth |ine

here. You see for two of the markers -- HILV | and
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HCV -- Dbasically no difference for pedigreed

sanpl es.

In core, there was a di screpancy between
test of record and the PRISM and | guess | should
have said in the beginning the PRISM is a single
operational wunit that does everything. It's a
totally automated system It runs all of the
assays, qualifies all of the reagents, so that the
operator has to do nothing besides add the sanples
and press the go button.

So in addition to assay performance, |
will talk about errors related to -- decreased
errors wwth the use of increased automation.

But the one thing that I do want to talk
about, and one way that we can enhance our current
| evel of test sensitivity right now, is in the area
of HBsAg. We'll talk about inprovenents we can nake
in sensitivity of HV and HCV  wth t he
i npl enentati on of genone anplification testing.

But really, the horizon for i1imediate
tests for HBV DNA are not available. And there
really is a great opportunity for us to detect nore
infected hepatitis B individuals based on inproved
serology. And this systemreally represents one way

to get there.
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kay. In the clinical study, 25 HBsAg

seroconverters were tested, and these data were
presented at AABB. But one thing that is really
interesting -- if you look at the HBsSAg positive
period, which in nost of our cartoons of the HBsAg
serologic periods have shown an HBsAg positive
period of about 56 days. Interestingly enough, what
PRI SM has done with inproved detection of HBsAg has
narrowed the front end of that w ndow or extended
HBsAg into the wi ndow by 6.8 days.

I nterestingly enough, if you |look at the
other end of the HBsAg w ndow where anti-core is
present, it has al so added another 12.6 days. So it
has really added considerable Ilength of HBsAg
detection to what we believe we have currently. And
if you count -- use these two periods of tine with
t he incidence, you can cal cul ate how many addi ti onal
HBsAg donors would have been detected had we been
using -- if we are using the system And this is,
again, data generated in the clinical trials.

Looking at their <clinical trials 1in
total, relative to test of record, |ooking at all
categories of sanples, there were an additional 28
HBsAg confirnmed positive sanples detected using the
system And this really relates to Dbetter

anal ytical sensitivity for both HBsAg, subtypes ad
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and ay. So there are -- even w thout talking about

test errors or variant detection, which | wll,
there is considerable inprovenent that can be made
even with serol ogy.

Wth HILV I, the situation is very
difficult because panels are difficult or inpossible
to cone by. So frequently, what's used are dilution
series, and, really, | don't believe they have a | ot
of meani ng. Al t hough interestingly enough, you do
see a lot nore dilutional strength with this test
under consideration, as conpared to the ElAs.

This slide shows you now what HTLV -- if
you're relying on dilutional sensitivity, or even
signal strength of an assay, one of the points |
want to make on this slide is how m sl eading that
can be. But the main point of this
slide, if you look at the turquoise line here, is at
the Red Cross we have been through three nmgjor
changes in HTLV screening assays. And this blue
line could be considered our relative repeat
reactive rate for the nunber of sanples per week
that cone into ny |aboratory for confirmtory
testing.

And if you look at the Abbott -- and I
didn't show you the line since 1990 -- it was pretty

consistent at a nunber that really ends here. e
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converted it to another test, and our repeat

reactive rate shot up. So specificity of this test
was consi derably poorer.

We converted to the HILV I/I1 assay as
soon as it was licensed, and for the first couple of
nmont hs or weeks the test performed very, very well.
And then, as | wunderstand it, there was a change
required to one of the CBER |ot release panel
menbers to increase the signal from a very weak
reactive Sto CO of one to two to greater than two.
So this required the manufacturer within their PLA
license to nodify their kit conponents to try to
increase an artificial sanple to have a higher S to
CO val ue.

And what that really resulted in was a
tremendous loss in specificity w thout know ng what

that increase in sensitivity would really buy us in

additional detected sanples, which |'m guessing
woul d be few, if none -- none or few

Anyway, in t al ki ng about HTLV
specificity -- Mke referred to this earlier in his
slide -- but how this translates to confirnmed
positives is as follows. Hi storically, since the

begi nning of HILV screening in the blood donor
popul ati on, we have been seeing a confirnmed positive

rate of about 10 per 100, 000.
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As we converted to this other screening

test, not only were the repeat reactive rates
hi gher, but because we had the m sfortune of using
the only bDblot available, which used the sane
antigens as the screening test, what we wnd up
doing is artificially confirmng the repeat
reactives.

So what we had here was our preval ence
then went from 10 per 100,000 to 23 per 100, 000,
just as an artifact of using the wong conbination
of screening and suppl enental tests.

Then, when we converted to the Orgenon
HTLV I/11l test, we did do a significant change of a
confirmatory algorithm which I won't get into, but
that has culled out the majority of fal se positives.
So our rates now are getting back closer to what |
believe baseline is here. But we still are seeing a
hi gh nunber of fal se positives.

Addressing specificity for HV -- their
initial and repeat reactive rates, which are shown
on this slide since the inplementation of testing in
"85, have dramatically increased. And this graph
only goes to 1995. But the performance of a
conbi nati on assay has been very stable over tinme and
t hrough nul tiple publications has been shown to have

excellent G oup Msensitivity for H V.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

251
One additional HV testing problem that

M ke also referred to this norning that I'll talk
about again is another kind of false positive we
have in the HV arena has to do with HV 1 Western
Blot false positives, and the 1993 Wstern Blot
interpretive criteria <change to exclude the
requirenent to have p31 to inprove the sensitivity
of the blot, which it did.

And if you look at a population of
sanples, which we did in a REDS study from ny donor
repository, we found 170 sanples. And these were
tested by RNA And if you stratified them by the
nunber of bands on Western Blots, you can see that
the RNA positive sanples in red -- the nunbers
increase as bands -- increase on blots as the
presence of bands increase on the blots.

But those RNA negatives had few bands on
bl ot s. And, in fact, this entire category of
envel ope only did not contain a single RNA positive
sanpl e.

At this point, | also wanted to talk
about the inpact of p24 antigen screening on the
bl ood supply, since it's part of the HV nenu, and
it certainly has had an inpact in specificity on

what we do.
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This slide was presented at AABB al ong

with the whole presentation. But let ne just
summarize to say during two years of testing at the
Red Cross for p24 antigen, which included 14 mllion
donations, we have now had 136 sanples that are
confirmed HV | p24 positive. But does that nean
they are truly positive? No.

They sort basical |y into t hree
categories. W have p24 antigen confirnmed positives
that are antibody positives. This is an expected
finding. But we were detecting these anyway.

But we have a category here of false
positives, which we didn't really understand would
be a consequence of inplenenting the test. And our
i ncidence of false positivity on the test is one in
250,000, and it was really quite a nightnmare to cul
out .

But there are a lot of data to show that
absence of RNA, absence of reverse transcriptase
activity, antibody negativity on followp and on
i ndex donation -- there is a wealth of data to show
that these are fal se positive sanples.

In addition, we've only had four now in
14 mllion donations who were recently infected
seroconverting donors. And let nme show that slide

because it's probably the nost relevant of all that
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| have to show These are the four positives,

i ndicating, as Mke also did, how we stratify bl ood
into our different regions.

So our first donor <canme from the
sout heast, male, 32, first-tinme donor, although he
had attenpted previous donation. No matter how many
times we questioned this donor, no identified risk
was identified.

The second donor used CUE, and Cel so, in
his previous talk, talked about the useful ness of
CUE. Well, this donor did CUE. And this donor was
a gay nale who donated. He knew or was suspi ci ous
that he was positive, and that's why he CUE'd. The
third one had sex wth prostitutes from the
sout hwest, and on repeated questioning or in
followup questioning he didn't wunderstand that
having sex with prostitutes was an at-risk behavior.

And the last one here, which was not a
Red Cross donor, was another nale, 39. And agai n,
t hrough repeated questioning of this donor, there
was no identified risk. So really, of these four
only 50 percent could we cull out a risk, one froma
gay nmal e and one sex with prostitutes.

So if we look at our overall yield at

Red Cross, it has been one per seven mllion
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screened, which 1'lIl Ileave you to nmake your own

concl usi ons about the efficacy of the test.

kay. Anot her outcone of p24 antigen
has been there is no interpretation of negative. |If
you are repeat reactive and you don't confirm as
with HBsAg, you're not called negative;, you're
call ed indeterm nant, which is another set of unique
ni ght mar es.

But anyway, when we talk about donor
reentry, | just want to use this slide which showed
a PC -- a large study we did with REDS where we did
PCR testing on about a thousand p24 antigen
i ndeterm nate donors. And in this test, we
encouraged people to cone back for followp
sanpling, so that they can be reinstated.

And at best on this test, which we do do
an aggressive followp for, only 37 percent of
donors cone back. And of those, interestingly
enough, 78 percent -- a vast mgjority -- remain
repeat reactive.

Ckay. So what now, talking about what
we have, what contributes to fal se negative results?
Certainly, the undetected infected individuals -- we
have those within the w ndow period because they are

mar ker negati ve. W have a period referred to
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i nmunosi | ence. There are viral variants. And, of

course, there is test error.

Just tal king about what we |ook at --
test error normally is reportable incidence through
483 observations or any category of reportable
errors. There is also another category in here
whi ch never makes it to the FDA because there are
errors that are found in-house by our quality
control departnents or quality assurance that don't
allow the blood to ever | eave the establishnents.

And if a quality assurance episode is
found, in nost cases -- depending on what the nature
is -- those are reported to the FDA But this
di agram perhaps disproportionately shows that non-
detected or non-recorded incidence may occur, and we
really don't know how nmany errors occur. And of
those errors that do occur, how significant are
they? How frequently do they occur in donors who
are positive and woul d not otherw se be detected?

One way of showing these data are,
again, to ook through -- |look at the PRI SM cli ni cal
trials because they | ooked at an increased autonated
systemrelative to a systemthat -- the systens we
use today that involve many, many manual steps of

r eagent preparation, pl ate set up, recordi ng
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expiration dates, manually reading results. So

there are a nunber of manual steps.

But in the integrated clinical trials,
they found 38, or 20 percent, of the failed runs
were preventable technician errors. And al t hough
you can't read them they're really nundane errors.
They don't have any inpact relative to safety, but
if you ook at these nunbers -- 38, relative to the
total clinical trial -- the nunber of preventable or
technician errors totaled to .9 percent.

And even |ooking at retrospective
records in nmy own |aboratory, we know that wth
manual tests there's about a one percent error rate
that is found by our QC or our other redundant
| aboratory record review processes.

So | wanted to |eave the error nessage
is that they may occur at a low level rate. e
don't know how many inpact true product safety, but
certainly with systens in devel opnent we can | ook
forward to addressing those.

Let me talk sonme about viral variants
The only reason | put this slide up is to remnd
nyself to say that nost of what we see in HCV is
genotype 1; 75 percent of US. isolates are

genotype 1. The first generation assays, which were
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reported at about 70 percent sensitivity, had poorer

detection of the other subtypes.

Second generation, or version 2, assays
are stated to generally greater than 90 percent
sensitivity, and the version 3 assays at greater
than 95 percent sensitivity. And, really, the
greatest inpact that we're going to have on any
changes in HCV will be with genone anplification
testing, which I'll show sonme data for

Rel ative to H'V, we know that we have a
predom nance of subtype B in the United States. In
fact, studi es t hat have conpar ed di fferent
popul ations of U S.-based individuals have shown
that type B has predom nat ed. These studies cane
predom nantly out of M ke Busch's | aboratory.

But recently, in the 1994/' 95 CDC study
donor base, and '95/'96, there was one each of a
type A and one each of a type C. So pretty nmuch we
are not seeing the energence of these variants in
the United States.

Both of these had deferrable risks.
They were recent immgrants from Central Africa, at
| east today's criteria.

And one thing | did want to show
relative to variants for H'V are the nunbers of HV

2's that we've seen at the Red Cross since the
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i npl enentation of conbi nation testing. M ke

mentioned that there were two, and that's, in fact,
true -- two of 37.5 mllion donations. So, again,
i ke p24, or even worse than p24, a very |low yield.

Wat we do in ny lab is we test
si mul taneously by blot and HV 2 EIA.  So what we --
we have the unfortunate situation, if you wll, is
that we test a lot nore sanples for HV 2 because
we're also testing the positives.

Qur first HV 2 positive donor, though,
was H'V 1 confirmed positive, albeit extrenmely weak
profile on the Wstern Blot and having a much
stronger HV 2 profile. And this was published | ast
year on transfusion.

Recently, a couple of nonths ago, we had
anot her West African first-tinme donor who presented
and was a strong HV 2 positive donor who was only
HV 1 indeterminant on the |icensed bl ot.

One way to address nutant -- excuse nme
-- variant detection for hepatitis B is to talk
about the nost comon nutant that occurs in
hepatitis B, whi ch IS t he gl yci ne-ar gi ni ne
substitution and am no acid 145. And of all nutants
for hepatitis B, this accounts for about 75 percent
of nutants. All of the individuals are core

positive.
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But just, again, to show you future

devel opnents in assays that wll address nutant
detection, if you look at an artificial construct of
a nmutant -- decreasing concentrations -- |licensed
assays may not pick up the sanple. But on inproved
or enhanced versions of tests that inprove HBsSAg
detection, they are readily detected.

Ckay. And then focusing on the w ndow
periods, and then closing with sone GAT testing
informati on, we have really focused here on w ndow
period 2. If you look at fromthe tinme of exposure
to infectivity, there is really an inmmunosilent
period here, which |'ve called w ndow period 1,
whi ch, according to classic virology, is referred to
as the eclipse period.

And you can't detect if a person is
i nf ect ed. This is where a virus is replicating in
the primary sites of infection. But once virem a
has occurred, and we can detect virem c donors due
to RNA and DNA assays, this is what we refer to
w ndow period 2 as.

One question is: are these viremc
donations infectious? And then, lastly, if we have
a non-viremc sanple, would that donation be
infectious? And there are studies trying to address

t hose questi ons.
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Ckay. Just to look at risk -- this is

from the Schreiber paper, looking at the w ndow
periods for the various agents and what we estinmate
risk at per mllion donations. How can we reduce
this current risk?

And the obvious nethod here, as we've

been talking about, is inplenentation of nucleic
acid anplification testing, which -- and | think
these are very conservative nunbers. For each of

these agents, you can see their projected w ndow
period reduction, what the relative risk would then
be, and how much gain we're having over the tota
w ndow peri od.

|'ve shown these slides at many neetings
before, but let's just -- they are just serving to
show you the w ndow periods that we have wth
current tests. This is the antibody test. This is
the antigen test. And then we have nucleic acid
test. And you can really see that p24 antigen is a
subset of the total RNA positive period.

And that positive period, if you put al
of the data together, |ooking at the positive period
prior to antigen, really, in these studies of 28
pl asma donor panels, anounts to six days. So the

wi ndow period from first RNA detection to first
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antigen detection in these studies was only a six-

day period of tine.

Looking at HCV, viral titers are nuch
hi gher and present earlier than they do for HV. So
the possibility of inproving hepatitis C detection
by doing RNA testing, rather than doing inprovenents
in the antibody testing, is very promsing, as we're
all getting ready to inplenent GAT testing in the
vol unt eer sector.

Looki ng at another profile, you can see
the same thing here of RNA relative to serol ogy
And in these studies, if you put all of the data
t oget her, | ooki ng at di fferent peri ods of
seroconversion, this just being the viral |oad, RNA
positive, pre-antibody positive -- in these studies,
we had a 41-day w ndow period of RNA detection prior
to anti body detection.

This study just shows a different
popul ation to TTVF study, and I got this slide from
M ke. But one other benefit of doing the RNA
testing here -- you can see the appearance of RNA in
these transfusion recipients 12 days later after
receiving the transfusion. This is their RNA

positivity, followed by ALT, and, lastly, by ElA
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Well, the one nice thing that we should

be focusing on when we inplenment GAT testing is the
elimnation of ALT.

Ckay. The other point | wanted to make
about HCV RNA, when we do get to GAT testing, is
viral loads during the entire phase of infection
with HCV are very high. So GAT testing should be

very efficient.

Lastly, for HBV, in contrast, if you
| ook at -- these are 28 seroconversion -- or, excuse
me, 17 seroconversion panels. And this is EIA

negativity followed by EIA positivity. And then, if
you rerun these sane sanples by DNA you can see
that there is sone period of tinme here, which in
these panels amounts to 25 days prior to
seroconversion, where you can detect |low |evels of
HBV DNA. And that's the mmjor difference between
HBV GAT testing and HCV GAT testing.

Al though there is a w ndow period, if
you |l ook at all of these profiles, HBsAg and HBV DNA
are alnost perfectly coincident, except for sone
very early sanples here that have low viral copy
nunber. Here is another series to show you the very
same thing

So pool testing, basically, which this

line shows you, would not be very efficient for
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doing HBV DNA. But we do have a w ndow period here

to address -- which in the earlier slide | showed
you was 20 days, and in this slide, from this
series, gives you about 10 days. So, again, HCV is
the only one with a considerably |onger w ndow
peri od.

And again, not to push the point, but we
can certainly nmake great strides in HBsAg detection
which certainly would benefit us greater than
i npl ementi ng anot her pool test for DNA

So lastly, addressing where we are
today, the donor screening tests do perform very
wel | . There are mnor problens with specificity,
with confirmatory test strategies, wth detection of
viral variants, but the manufacturers are addressing
a new version test. But overall, with the addition
of new tests such as GAT, additional sources of risk
relative to wi ndow periods will virtually be on the
way to being elimnated.

I nmentioned enhancenent of existing
tests to address variant detection, subtypes, or
HBsAg nutants. And certainly, we have great strides
to make in error elimnation by |ooking at increased
automation. And | think that's where the burden of
changi ng any donor questionnaires would cone, and

these really could be addressed at having nore
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sophisticated levels of automation that take the

human error out of testing.

Thank you.

(Appl ause.)

DR. DAYTON: And last but not |east, we
have Sue Preston, talking on PCR testing and
narrowi ng of the w ndow peri od.

DR. PRESTON: Good afternoon to all of
you, and | appreciate the invitation to speak to you
t oday.

As Mke Dubinsky and Joe get our
overheads set up -- ny nane is Sue Preston. " m
wi th Al pha Therapeutic Corporation, and | would |ike
to di scuss t he pot enti al I npact of gene
anplification testing for HV and HCV RNA on the
safety margin for plasma derivative products.

Al pha Therapeutic Corporation has been
one of the principal i nvestigators on two
i nvestigational new drug applications sponsored by
Nat i onal Cenetics Institute to expl ore t he
applicability of testing pooled sanples of donation

for HV and HCV RNA

The next few slides wll depict the
prelimnary anal ysi s of our clinical trial
experience. | wll then describe our post-clinical

trial experience with continued testing for HCV RNA,
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and, finally, | wll discuss the inpact of PCR

testing on reducing the nunber of w ndow period
units that may inadvertently enter a plasma pool for
manuf acturing therapeutic products.

The IND sets forth a m ninum of 300, 000
donations from at |east 10,000 donors for testing.
Part of the investigation plan was to follow
eligible subjects to seroconversion. The clinical
trial was designed to identify the PCR positive
donor as early in the donation as possible. Any
donor that was positive for HCV RNA and negative for
HCV anti body, as determned by the Ortho 3.0 ELI SA
was asked to enroll in the followp clinical trial.

ALT testing was routinely performed for
all donations with the Genetic Systens test, and all
donations were tested for the absence of HBsAg, with
the Genetic Systens 2.0 ElA

Once enrolled, the donor was asked for a
sanple to test for HCV RNA and HCV anti body weekly
for six nonths or until seroconversion. The
clinical trial for confirmng the HV RNA positive
donors had eligibility criteria for the subjects to
include positive HV RNA and/or reactive HV p24
antigen test results, wth the Coulter HYV p24

antigen ELISA;, also, positive neutralization wth
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Coulter and nonreactive for HV 1/2 antibody wth

Genetic Systens' second generation test kit.

When appropriate, the Canbridge Wstern
Blot test kit was utilized to confirm repeatedly
reacti ve antibody sanpl es.

Next slide?

Each donation sanple is represented in
one layer, row, and colum, and we enploy this
matrix to allow for rapid confirmation of a suspect
positive individual through triangulation. Thi s
allows us to confirm a positive donor in three
rounds of testing. Aliquots from the sanples were
conbined into a 512 cubic matrix for PCR testing.

During the clinical trial, nost of the
sanples from first-time or applicant donors were
subjected to PCR testing only if the sanples were
negative for all other <currently-licensed viral
mar ker tests. However, for qualified or repeat
donors, the PCR testing was conducted concurrently
with the viral marker testing.

The pooled sanples, and not nore than
512 matrix, are sent to National Genetics Institute
where pol ynmerase chain reaction testing is perfornmed
for HV and HCV genone sequences in separate
reactions. And then the results are returned to our

Menphis |aboratory for correlation with other test
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results and disposition of the individual units of

pl asma.

Next slide?

The investigational new drug application
was submtted on February 17, 1997, and was approved
by the FDA on April 30, 1997. Sanples from each
donation collected from 33 of our Ilicensed sites
were sent to our central testing |aboratory in
Menmphis for PCR testing during the clinical trial of
four nonths in 1997. During that tine, 342,714
donations were tested.

In the HCV clinical trial, 22 donors
were eligible to be enrolled in the study, of which
13 were successfully enrolled. 1In the HV clinica
trial, four donors were eligible to be enrolled in
the study, and two were successfully enrolled.

Test data obtained from all eligible
donors have been evaluated, and these results are
presented in the next overhead.

This is HCV. The results of PCR testing
in the 512 matrix are striking for the HCV RNA
detection. Each of the 22 donors identified in the
positive donations is represented by a bar going
acr oss. On the right side, the PCR positive
donations are plotted from day zero, as the first

positive PCR result, and they are depicted in blue.
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Each of the tick marks represents a sanple or

donati on.

PCR and HCV anti body positive donations
are indicated in the yellow -- in the red color --
sorry -- on this one. And there is one sanple that
has a blue -- yeah, is antibody positive and PCR
negative. And we think this may reflect the five to
15 percent of the HCV virem c individuals that clear
virus what remain anti body positive.

On the left side of the graph, we have a
series of donations prior to the PCR positive
donation. The series in green indicate PCR negative
and anti body nonreactive results. The gray bars
represent sanples from donations that were not
subjected to PCR testing but were found nonreactive
for HCV anti body. The seroconversion period ranged
from 20 to 120 days, with a nmean of 67 days and a
medi an of 56 days.

VWhat is significant is the nunber of
potential w ndow period donations that can be
interdicted with PCR testing of pool ed sanpl es.

Next over head?

Thi s overhead depicts the seroconversion
for the four donors identified as positive for HV
RNA. On the right side of the chart, the blue color

denotes PCR positive sanples. The vyellow color
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represents both PCR positive and p24 antigen

positive sanples, and the red <color indicates
positive results for all three HV marker tests.
That is, PCR p24, and anti body.

We've plotted the results to show the
first PCR donation on day zero, as we did in the
first graph. And on the left side, we show the
negative PCR results prior to the first donation
where they Dbecone positive. And all of those
donati ons have been tested with PCR as well as with
ant i body.

The Jlower two bars on this graph
represent donors that did not enroll in the study

and for whom we do not have sanples to show anti body

seroconver si on. The upper two bars represent the
enroll ed donors. The data presented here are
consistent with the published literature for a

w ndow period of approximtely 20 days for antibody
seroconversion and approximately six days for p24
antigen positivity.

It's significant that PCR in our matrix
of sanples could detect w ndow period donations
before p24 antigen testing in all cases. As of
today, in our clinical trial we have not found a

confirmed anti-HV 1/2 or p24 antigen positive
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sanple that, if tested by PCR is not found positive

for H 'V RNA

So, in conclusion, even with HV where
we have a relatively short w ndow period, PCR of
pool ed sanpl es appears to allow earlier detection of
wi ndow peri od donati ons.

This overhead shows the units that are
interdicted only by PCR pool testing. In other
words, they were not positive for antibody, nor were
they positive for any of the antigen testing.
During the clinical trial period of four nonths, 75
donations of source plasma were found to contain HCV
RNA that were interdicted. Wthout PCR testing
each of these units would have been qualified for
further manufacture.

Since the conpletion of the clinical
trial, Al pha has continued to test our source plasm
donations for HCV RNA, and an additional 373 w ndow
period wunits have been detected. During the
clinical trial peri od, six HV wndow period
donations were detected positive for H'V RNA when
all other test nethods, including p24 testing, had
failed to detect these units.

W then did sone studies on sone panels
of our seroconverters and |ooked at these head to

head with NG's HV qualitative PCR test to eval uate
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t he p24. And | think if you nove it up a little

bit. Each sanple was tested wth both the Coulter
and the Abbott p24 test. And when either test was
positive, the sanple was consi dered positive.

In every instance, the p24 antigen was
positive. The sanple was al so positive for HV RNA
by PCR when tested in a pool of 512 sanples. In an
addi tional 32 sanples that were not positive for p24
antigen, HV RNA was al so detect ed.

O the 71 sanples -- negative donations,
in this box -- of the 71 sanples that were negative
for both p24 antigen and PCR in the 512 sanpl e pool,
22 of those donations tested positive at the single
donation level wth NE@'s PCR test for H W And
this indicates that there is still an opportunity
for us to close this w ndow even further as we get
nore and nore sensitive test nethods.

Next over head?

Since the introduction of HCV RNA and
PCR testing, we have observed a decrease in the rate
of antibody positive donations. W have two graphs
here. I'll talk about the upper one first. That is
from the applicant donors. And the vertical red
line, the first vertical red line, was in June '97,
which is the tinme that we started our clinical

trial. The second vertical red line over here is
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when we had conpleted getting 100 percent of our

donor centers on to the PCR testing protocol.

The June tinmefrane -- or the July
timeframe was also the sanme tinme that we inpl enented
the applicant donor program where, as Toby Sinon
described earlier, we needed to have two donations
where -- or two tinmes when a donor had cone in and
was tested negative for all viral markers.

And we can see that the antibody
positive donations for applicant donors decreased
about 60 percent during that tinefrane. For the
qualified donors, which is a nuch different scale --
very low -- the rate has decreased approxi mately
six-fold from .03 per cent prior to PCR
i npl ementation to now .005 percent. And in the
green is the confirnmed positive rate, which is even
10-fold lower in terns of the rate.

If | can have the next overhead, the
final overhead?

So, in conclusion, we believe that there
are benefits to PCR testing to help wth donor
safety. The pool testing does decrease the viral
load in the manufacturing pool by allowing the
interdiction of units in the w ndow peri od.

PCR pool testing does provide an

opportunity for an infected donor to seek earlier
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treatnment. And for the HV RNA PCR, we believe that

it's at least as effective as p24 antigen testing in
det ecting pre-anti body seroconversi on peri ods,

source plasnma donors.

Thank you.

(Appl ause.)

DR DAYTON: At this point, | think we
can conbi ne questions wth a panel discussion. 1'd

like to invite all of the speakers who have spoken
since this norning' s panel discussion to cone up and
join us in the front here.

Don't be shy, if you didn't get a card.
| don't think there is anything intended by that. |
think -- I'm not quite sure what went into that.
But pl ease conme up

| suppose we can start out by asking if
there are any questions from the floor really
related in any way to any of the topics we' ve been
di scussi ng today.

DR. RUTA: There's a lot of data to go
over. Celso, | had a question for you. | think you
showed 0.2 percent of people who conme in to donate
self-deferred because of the high-risk criteria. So
about a quarter. Is that --

DR. BIANCO That is correct.
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DR. RUTA: -- a 20 percent deferred --

were deferred for other reasons? Those are
tenporary deferrals, the other reasons? Do those
peopl e conme back?

DR. Bl ANCO. | did not try to separate
permanent deferrals fromtenporary deferrals.

DR. RUTA: | thought you had sone based
on henogl obin or sone --

DR. BIANCO That is correct.

DR RUTA: -- other reasons. Do those
peopl e cone back and --

DR. Bl ANCO Yes, they cone Dback.
Henogl obin, for instance, they'll cone back. W'l
encourage themto eat spinach and cone back

(Laughter.)

But yes, nost of themare deferrals that
-- but many of them are permanent deferrals, people
that have cancer, people that are continuously on
certain types of nedication, people that have heart
di sease, and they will not conme back. They wll be
permanent |y deferred.

So nost of them | did not separate |ike
t hat . | can do that. But nmany of them are
per manent deferrals.

DR. RUTA: Yeah. I"d be curious about

what percent of individuals who cone in to donate
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actually get deferred for permanent, you know,

deferral criteria.

DR. Bl ANCO. It's a tremendous
attrition, and it's a trenmendous effort -- that is,
to bring these donors up, and then many of them do
not qualify, except for the henoglobin. Even
henogl obi n, a subst anti al nunber of t hem
particularly wonen, they are in a borderline, and
that never reach a steady state to the point where
they can donate at 12.5 grans of henogl obi n.

DR, RUTA: I guess we can ask the
general questi ons.

But before we do that, | thought -- do
people -- you know, does the data show that the
deferral criteria for |V drug users, MM, people
who exchange sex for noney or drugs, are having an
i npact on the prevalence rate in first-tine donors
in the -- say, with the volunteer setting?

M ke, can | get you to --

DR, BUSCH: | mean, there's no doubt
that the prevalence in the donor pool is, you know,
two logs lower than -- in the first-time donor pool,
two | ogs | ower than what probably would be estinates
of general population prevalence for HV, HILVW

There is sone reduction for HBV, and there is just

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

276
really a fairly nodest -- maybe 10-fold |ower --

preval ence for HCV.

In HCV, we run, you know, .3, .4 percent
of first-tinme donors are confirnmed positive conpared
to a popul ation preval ence of maybe two percent. So
much nore nodest effect in that setting.

And, you know, pr esumabl y that's
attributable to the exclusion of these risk groups
in which the prevalence is, you know, nuch, much
hi gher .

DR. RUTA: Al an?

DR. ALAN WLLIAVS: | think one can nake
a simlar argunent for the prevalence of risk
factors independent of the testing results. | think
typically we find that in first-tinme donors and/or
the overall donor pool that level of risk is about
10 percent what it is in the general popul ation.

| know in one of the earlier tal ks today
-- | think the hepatitis talk -- they used the bl ood
donor survey data as the lower end of general
popul ati on preval ence. But that really 1isn't
appropriate because donors are high prescreened.
And for nost markers, risk appears to be about one-
tenth, showing that there is considerable value to

the current screening questions.
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DR. RUTA: Well, let nme ask you, since

you raised the point, do you have -- or does anyone
have suggestions on how one mght inprove the
guestions based -- and |I'm asking you because of the
data that you' ve gathered show ng that people, you
know, don't give accurate responses up front, but on
secondary questioning of, you know, positive donors
or through the nailers, then, you know, you can
elicit correct or accurate responses afterwards.
Are there suggestions for how --

DR. Bl ANCO Martin, before we get
there, | think that 1'd like us to size a little bit
the whole issue. The answer that M ke gave, |
think, is accurate. That is, we have to attribute
-- but it's not just nedical history. It is not
just questions. There is a whole educational
programthat goes on, at least that we try to do.

When we run drives in corporations,
schools, churches, we give little cards that say,

"If you have been exposed to hepatitis, or sonething

like that, you should not donate." So there are
several levels of screening -- people are aware of
it -- that occur prior to the nedical history.

So | don't know even if wth current

tools and with what we know we can precisely neasure

what is true to nmedical history. And the best that
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| think that we can get is the change that we see

when we added direct questions, because it was over
a background wthin the nmedical history.

And | think that that was very positive,
that was very clear. But | believe that at one
point -- | don't know if it is to nodify to inprove
the questions, but, again, it's to go back and ask,
what woul d be the inpact of each one of the changes?

Do we have data to show that changing, for instance,

1977, or changing one of these groups -- [DUs or
sonething like that -- what kind of inpact it would
have.

And Dr. Doll, | think, is the one that

-- | don't know if | agree with your figures, but |
think that you are the one that cane the closest to
trying to answer those questions.

DR. SIMON:  Well, one thing | think that
there has been a paucity of research in this area.
W really -- one is alnost hesitant to admt that
we've never validated the questionnaire in the way
we validate other things that we're required to do
as a part of our processes.

And so | think that some kind of a
structured research or validation of the questions

woul d be useful. Wether it would be cost effective
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or not, | suppose one could argue, given the current

rates.

| think it is interesting if I -- and
M ke Busch nmay want to comment on this further. I
believe that al nost the best data we have is despite
the testinmony of plaintiff's wtnesses, it was in
the '83 tinefranme when we put in, the very first
thing, the transfusion safety data -- showed this
nice reduction in percentage in the San Francisco
area, if | recall correctly.

So at least there is sone data that
introducing questions historically nmde a very
significant reduction in risk. But it seens to ne
data is mssing on whether our approach now is
maki ng any further reductions.

DR. BUSCH  Yeah. You know, there's no
doubt -- before we had the screening test for
hepatitis and for HV, these risk deferrals were
incredibly inportant and effective in preventing
transm ssions. The question now is, in the context
of the accurate screening test, how nmuch residua
val ue they have.

And one of the things | think we saw
today is there are studies in place now that are
really measuring the incidence and preval ence

accurately. And | think within those contexts,
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there is the opportunity to do studies to explore

alternative question strategies. And whether -- you
know, FDA has to be willing to allow that.

It doesn't do any good to have to ask
the old questions plus the new questions, because
the ol d questions enconpass the new options. But if
in the context of sone blood centers that are
involved in these very carefully nonitored donor
bases, we examne alternative question strategies.
And | think Lynda's analysis is right, given her
assunptions, that the prevalence wll go up.

But the question that intrigues nme is
whet her we could actually have an offsetting -- you
know, the prevalence goes up, if the tests work
fine, no big deal, no problem Maybe we need to add
sone second testing options.

But the other, you know, potential
benefit is if we can focus people on the recent risk
behavi or, then, you know, would there be an offset
that would nore than outweigh any effect of
increasing prevalence in test error on preval ence,
wth respect to interdiction of focusing people on
their recent behavior?

| don't know whether there 1is any
behavioral literature that woul d suggest that that's

a reasonabl e prom se.

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

281
DR. DOLL: It's hard to say, Mke. You

know, there are at |east sone data that suggest that
people will admt to older risks but are less likely
to admt to nore recent risk. So, you know, that
woul d be counter to your argunent, that focusing

folks on their risk would be beneficial.

One of the things | guess | could
mention, just to -- Dbecause several of you have
asked about the prevalence figures -- if we |ook at

t he nunber of nmen who have sex with nmen, who m ght
end up donating if we went to a one-year donation
criteria, that figure is around 130, 000.

And if we assunme that -- if you | ook at
the studies of gay nen today, you assune that about
a third of those nen are engaging in risk behavior
right now And, in fact, there are sone new studies
that seem to be suggesting -- that is, by engaging
in risk behavior -- that s, they're having

unprotected anal sex.

There are at | east sonme  studies
suggesting that the risk behaviors in that
popul ation is actually rising. And not only the

ri sk behaviors, but there are sonme data on gonorrhea
rates going up as well. So, you know, that's
another level of data that we have not discussed

here today.
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When | presented ny data, | presented

data of nen who had sane sex partners. But we could
take it to a different |evel and say, how many of
these fol ks are actually engaging in risk behaviors?
And what does that represent?

And, you know, ny fear -- and | can best
represent the data from MSMs -- and that is that
those risk behaviors have gone up slightly lately.
And - -

DR. Bl ANCO But what would make you
decide to place theminto the group that answers the
guestions truthfully or doesn't answer the questions
truthfully? Because | think that that is the
critical part, that we know that this type of -- we
see from the vaccine studies how the young gay nen
are really ignoring the inpact that HV had in the
ol der generation.

DR DOLL: Exactly.

DR. BIANCO But how do we know how t hey
are going to answer the questions one way or the
ot her? Because our decisions here are nore about
t he questi ons.

DR, DOLL: Certainly. And ny concern
would be that they wouldn't, because it would be
recent risk. Particularly if they are younger

peopl e, that they would deny their risk. That they
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have a variety of justifications or reasons why they

think their particular behavior may not be at ri sk,
even though intellectually they understand that this
behavior in nmen is a problem

DR. RUTA: | think there has been sone
di scussion, but just to read again the first two
guestions, just so we have it on the record. 1In the
face of sensitive tests for HV, HBV, HCV, and HTLV,
should a) nen who have had sex with another man
even one tine since 1977, b) people who have had sex
for noney or drugs since 1977, or c) people who have
ever abused intravenous drugs, and/or d) partners of
t he above, be deferred for life?

And the second question, which | think
there has been sone discussion already, is, what
| essons have we |earned from prevalence and
i nci dence of H'V, HBV, HCV, and HTLV, in individuals
who engage in these activities, with regard to bl ood
safety?

|"m going to go ahead and finish it up
And the third one is, what |essons have we | earned
fromenerging infectious diseases in individuals who
engage in these activities with regard to blood
safety? And if you --

DR. BIANCO Oh, you want answers?

(Laughter.)
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"1l try. | think that we |earned today

starting that from a point of view of -- 1| think
that Mke said that we have a l|lot of tools to
nmoni tor incidence and preval ence. I think that we
do not have the data to justify the exclusion of nen
who have had sex with nen until back to 1977, on the
sense that the benefits of '77 or those dates is not
clear to ne.

| think that it's clear that recent

behavi or, |ike one year, is sonething that we should
addr ess. | think it is also clear, in nmy mnd,
that, like in the discussion that we just had with

Lynda, that the young gay nmen that are being
identified in the HYV vaccine trials 1is an
i ndi vidual that, in theory, represents a risk to the
bl ood supply because many of them are not aware of
the risks that they pose to other people in society.

And that maybe those progranms -- | know
they include a substantial educational conponent.
But maybe the bl ood donor side should be put in big
letters there in those prograns.

| think that what we also learned is
that the IDU -- at least for nme, that the |1DU
represents a nore inportant neans of thinking of
both energing diseases and in the infections here,

and a nore difficult problemto deal wth.
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And the |ast one was, what did we |earn

about energing infections? | think that that's a
l[ittle bit less clear. But | think that we |earned
that what we have in place is not sufficient, but
there isn't nuch nore that we can do to address it,
except to keep our eyes open.

The observation that was made before
here, that it took us nore than five years to

realize that the H'V represented a rather serious

epi dem c.

DR. RUTA: Sue, | have --

DR STRAMER:  Yes?

DR RUTA Actually, the other Sue.
Sorry.

DR. STRAMER. Ckay. That's fine.

DR. RUTA: | had a question for you. |
saw on the data you showed a decrease in the
hepatitis C anti body, you know, positivity in both
applicant and qualified donors. |If you take the PCR
positives into account, are we seeing a general down
trend in applicant and qualified donors who are
positive by the sumof the two narkers?

DR, PRESTON: I think certainly for the
qualified donors we are seeing that. The applicant
donors, I'm not so sure that that wasn't really a

representation of the applicant donor program being

SAG CORP.
202/797-2525 Washington, D.C. Fax: 202/797-2525



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

286
inplenented at the very sane tinme, because the

applicant donors actually get tested for all of the
viral markers prior to getting PCR screened, where
the qualified donors are tested concurrently wth
the viral markers.

DR. RUTA: Wuld anyone else |like to ask
any questions or nmake comment s?

DR ALAN W LLI AVE: Just one coment
relating to the questionnaire, and that is to
conpare the rigor with which the regul atory agencies
apply to a laboratory test that is not there with
respect to applying a new screening question to the
uni versal questionnaire, to take, for exanple, the
guestionnaires about self or famly experience with
Creuzfel dt-Jakob disease, Babesiosis, and Chagas
di sease.

One question that we had in this 1998
survey that | didn't go into was whether the donors
understood this question. And conbi ning those who
didn't understand with those who didn't know if they
understood or not, it's well over 50 percent for
each of those questions. And | think that's a
pr obl em when you' re dependi ng on that for screening.

As far as energent infections, | think
one comrent to nmake is that even if the benefit that

we get out of inproving screening questions today is
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low or marginal in the face of our highly-sensitive

test systens, just renenber that we may, once again,
be fully dependent on the questionnaire process for
a new agent for which we don't have a genone or an
i mmunol ogi cal marker.

And | think it behooves us to put the
best sophistication we can into creating those
processes from a behavi oral standpoint and doing the
best job we can in screening.

DR. Bl ANCO. | think that what you said
is very inportant, and 1'd like to follow with a
poi nt about the conputerized donor interview I
think that there is -- | think that Dr. Zuck nade a
beauti f ul presentation today. There is an
i ncredi ble anmount of evidence from many fields that
-- psychol ogi cal fields -- t hat conputeri zed
interviews overcone sone issues of privacy and
i ssues of concern, and that people talk to conputers
nore freely than they talk to other people.

And | renenber that the AIR the second
conponent of AIR, also developed a conputerized
interview, but it got stuck because we were not able
to answer a question that | don't think we were able
to answer in the next several years. That is, is it

better or worse than the current questioning systenf
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And the reason we were unable to do it

is because we don't know what the current
questioning systemis all about. And we don't have,
really, nunbers and hard data that can nake it
effectively conparable to anything else. So | think
that we have to get into the year 2000, bite the
bull et, and accept what seens to be | ogical evidence
i nstead of relying exclusively on data.

We know that liking testinony -- that
IS, we resisted automation; we thought that
everybody was going to be afraid of it or nmake
m st akes. But actually, when we | ook back, people
that were changing pipettes and doing like that were
maki ng many nore m stakes than any automated system
And | think that -- | got very encouraged by that
process, and | feel that it's not a very inportant
thing that 1'mtaking home from here.

MR. M SWAS: Robin M swas, FDA A
question for Sue Straner.

Sue, you showed a | ot of wonderful data.
One thing, you know, I mght have m ssed -- and that
was, when you were show ng the HBV DNA, you know,
sone sort of gain that you m ght get using HBV DNA
in the w ndow period before HBsAg, you know, 1is
detectable, what about -- | mght have m ssed

sonet hi ng. What about HBV DNA for when HBsAg goes
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away, and, you know, anti-core is there? D d you

sort of look at that or --

DR, STRAMER: Well, in the present
clinical trials, | showed the 6.8-day increase on
the front end of the w ndow period. There was al so
the 12. 8-day increase on the back end, which is the
anti-core positive period. Al of those sanples are
al so DNA positive.

So whether it's the front end w ndow or
t he back end w ndow - -

MR MSWAS. O the back end. Right.

DR. STRAMER: Ri ght. DNA and HBsAg
profiles are virtually superinposabl e.

MR. M SWAS. But, no, after the HBsAg --

DR. STRAMER:  Di sappears.

MR. M SWAS. -- disappears --

DR. STRAMER: |Is still waning DNA, | ower
levels albeit, but there is still DNA present in
sanpl es and have been shown in foll owp sanples such
as you're asking about.

MR. M SWAS: And when the HBsAg --

DR. STRAMER: It is declined and anti -
core remains.

MR M SWAS: -- conpletely undetectable.

3

STRAMER.  Ri ght .

2

MSWAS: HBV DNA is --
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DR. STRAMER: Correct.

MR. M SWAS: -- undetectabl e. That's
what | was getting at.

DR. STRAMER Right. Right. And there
have been inmmune conplex disruption studies that
have shown rel ease of DNA. One study |ike that was
presented |ast year at AABB. So the nunbers are
smal |, but those kinds of sanples can be found and

denonstr at ed. They are all core positive. As you

said --

MR M SWAS: Core positive and HBsAg
negati ve.

DR. STRAMER: Negative. Right.

MR M SWAS: Right. Oay. Thanks.

DR ZUCK: Could I nmake a comment?

Cel so, thank you for the endorsenent, |
guess.

There's a fundanmental difference between
the AIR study, which a lot of people in this room
are famliar with, and from the study that we are
proposing to do at Hoxworth and at other centers.
And that is that the questions that were asked in
the AIR study were different than the questions that
were asked by the local donor, by the |ocal blood

center.
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So you really -- the Blood Products

Advi sory Commttee had this awful problem of trying
to conpare apples to oranges, and they believed that
there was nore power in interactive video because
all of the literature says there is. But we haven't
proven it for blood donors yet.

So the flaws that you were alluding to
in the AIR study we have tried to elimnate because
identicals are -- the questions are identical to the
way they are asked, either orally or through the
vi deo screen.

DR. EPSTEIN. Epstein, FDA. Yeah, | was
going to make a simlar coment. FDA is not | ooking
for validation of the automated system in terns of
prevention end points; only whether it delivers
conparable information, and, of course, neets its
specifications. W've crossed that bridge once.

The question | wanted to raise for the
commttee -- the issue, as it has been posed, is
whether we should or could elimnate certain
lifetime deferrals. And underlying the concept of
lifetime deferrals was the concept of ongoing risk,
which was related to the concept of a lifestyle
choi ce.

And underlying that concept 1is the

notion that a person with a past history of a
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certain behavior is, in fact, nore likely to engage

in that behavior again. And | don't think that we
heard any data today that help us understand at the
behavi oral |evel whether that's true or not true.

Putting the issue another way, if we
were to nove fromlifetime deferrals to a floating
deferral of, say, one year, have you engaged in X
behavior in the last vyear, the question that
presents itself from a safety point of view is:
what is the infectious incidence and preval ence in a
cohort described that way? |In other words, persons
who have a lifetinme history but would deny a recent
risk.

And | guess we didn't hear data in that
category because nobody has it. But it seens to ne
that that's the fundanental problem that FDA has in
trying to grapple wth the question.

So ny question to you is: do you know
of any data that would be helpful to us in that
regard? And if you don't, what do you think we
should do to try to go about it? In other words, is
that the issue that we need to resolve in prospect?

Because the alternative to that is we
potentially relax these deferral criteria. W allow
in cohorts who would have a lifetinme history but

lack a recent history. And we will only discover
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the incidence after we have allowed all of these

donations, which is the thing we don't want to
happen if, in fact, risk were to go up.

So | ask the group, you know, what are
your thoughts? |Is that the right question? And if
it is, how would we get those data, short of
allowng it to be an experinent done on the blood
supply, which I think no one woul d endorse?

DR BUSCH: Yeah. | think you -- you
basically have dispensed wth the issue of
prevalence in test error, accepting that, and
basically what you're saying is given a person
historically had risk behavior in the past, and then
has discontinued that behavior, one is, is that
person nore likely to revert to reexposing
t hensel ves to that behavior? And secondarily, are
they going to deny that in the recent behavior?
That denial is -- it's tough to get at.

One thought is, you know, we do have
information on level of risk in our positive donors.
And one thing I think we'll be able to refine in the
very near future is the denied risk in the very
recently infected donors, where we get -- now that
we already have incorporated the data wth the

detuned assays, so we can look at, with HYV, the
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risk behavior in very recently infected donors, and

the Il evel of denied risk in that group

And with HCV, | think with all of these
RNA tests we'll be picking up a fair nunber of
w ndow phase infections. And if we can focus good
gquestionnaires at those people, we'll get the nuch
nore accurate data on risk behaviors in the recently
i nfected subset, not, you know, sort of diluted out
by these old risk behaviors. So that's one piece at
| east that | think we can refine.

DR. DOLL: Jay, | have a suggestion for
a data source possibly. Joe Catania in San
Franci sco actually has a study of nmen who have sex
with nen fromeight cities, and it is probably the
only nationally representative study of gay nen in
those eight cities.

And it's a longitudinal study, so that
he may well have -- and | know that he is in the
process of analyzing those data right now, and it is
prospecti ve.

He will continue to follow this cohort
of men fromeight cities. And so that is one place
in which you mght be able to get sone data that
partially answers this question.

DR. Bl ANCO. And the other popul ation

that may be very interesting is the popul ation that
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Ken Cark was describing to us today, the HYV

positive donors. They are people that went through
the system They were positive. And to ask if they
were recent infections, or if they are just
preval ent infections, that Lynda did.

DR. SIMON. But we should be able to get
the flip side of that, as you had suggested, Cel so,
and that is we have a ready source of information in
t hose who have been deferred, as you have with the
CUEs. What are the questions -- what the tests are,
and those who have been deferred.

VR.  DODD: Roger Dodd, Red Cross. I
think that there are at |east two other countries
t hat have stepped back from permanent deferral, Jay.
| know that you don't like to use data from out of
the country, but the experiences there, | think, of
Australia and the Netherlands, for exanple, my at
| east have sone pointers if anybody has been able to
anal yze outconmes or | ook for step functions in test
results. So it's not a unique situation.

DR. BUSCH:. And thinking in the sanme way
as Lynda kind of derived the proportion of, let's
say, male sex male or IDUs who mght cone into the
bl ood supply were we to relax the recent deferral
And then one could apply to that sonme preval ence

rate, and then sone test error rate, to estimate how
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much test error occurring on prevalent infections

woul d sneak in.

And you could potentially extend that to
this 1issue. If you' ve got so nmany, let's say,
persons who had a renote history of injection drug
use, | would suspect CDC had sone estimate as to
wi th what frequency will these people revert. There
may be sonme way to get at data in terns of reverting
to that behavior.

And then we know from our data already
wi th what frequency do people with certain behaviors
in the donor base deny those behaviors and stil
donate. And, you know, from those kinds of sort of
conpounded nodels -- | nean, the problemis it's al
nodels and it's all nultiple layers of uncertainty
on it. But we could probably get an estinate to
Jay' s question.

DR.  DAYTON: Do we have any other
coments or questions, either from--

DR. STRAMER: I guess ny only question
i S: so | am operating wth the wunderlying
assunption that any increase in prevalence or
i ncidence is unacceptable. And with any increase in
incidence or prevalence, if questions were to

change, that would be an unacceptable outcone
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because it would put too nmuch burden on our testing

systens, which now have increasing safety.

W're going to add another overl apping
| ayer of testing, with genone anplification testing.
As | tried to point out, wth automated systens
comng forward, for licensure, it wll wvirtually

elimnate human error with these systens, assum ng

t hese systens work. So | guess |I'm asking the
gquestion that -- again, back to: any |level of
increase in prevalence or incidence is an

unaccept abl e out cone?

DR.  DAYTON: I'"'m not going to handle
t hat questi on.

DR. STRAMER: well, | nmean, but isn't
that what we're tal king about? If we're | ooking for
the nunbers to say they're increasing, isn't, then,
the logic that we can't change the questions,
because we're putting too nuch burden on our testing
syst enf

DR DAYTON: Well, it's not that you
can't put -- take any change. [It's just, you know,
you have to --

DR. STRAMER So we could assunme worst

case now - -
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DR. DAYTON: W have to see what change

it is. W need the nunbers. And, you know, we have
tried to analyze it that way.

This al so brings up another --

DR. STRAMER: But you coul d take nunbers
now and assune worst case test error rates, worst
case variant, or w ndow periods, and you can conme up
with rates and mght show that one slide that had
t hose nunbers. So even if you assune that we wll

burden the systemw th this, is that an unacceptable

out cone?

DR. DAYTON. Well, | can't speak for the
entire FDA. | nean, | don't have an answer.

DR. BUSCH | don't think it's under the
FDA' s control . | think you stated at the beginning

-- Congress and the public want zero risk tol erance.
And, you know, we've seen how the plasma industry
has had to add p24 antigen and a genone test,
despite t he fact t here IS essentially no
transm ssi on.

We saw how all of us kind of reacted to
that little blip in the tail of HYV preval ence,
which is trivial, but we all saw it and we said,
"Oh, God, sonething is going on we don't understand.

W've got to react to that." | mean, it's just
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al nrost a subconscious fear of the backlash of any

I ncrease.

And | think you're right, Susan, you
know, | think we're kidding ourselves if we think
we're going to be able to do anything that wll
allow a neasurable increase 1in prevalence or
i ncidence in the donor base.

DR. STRAMER  And to turn it around, we
really are adding a ot to our |ayers of safety.

DR. BIANCO But nmy question to you: do
you expect an increase in the preval ence? It's
definite. How nuch?

DR. BUSCH  The preval ence -- the basic
fact is if you're going to renove the long-tine
deferral, you're going to allow sone |evel of
preval ent infections to cone in. Any of these
nodi fications --

DR. Bl ANCO Well, what is the reason
you have to say that they'll go through, that they
are not going to say that they are at risk?

DR, BUSCH: No. VWhat |'m saying is if
you relax the criteria and, for exanple, allow nale-
mal e sex or |IDU greater than one or five years ago

to be eligible, persons who had unknown preval ent

infections wll becone eligible and, you know,
shoul d give -- and preval ence should go up.
SAG CORP.
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| nmean, but we shouldn't -- that's not

necessarily a risk to the bl ood supply because those
infections will be culled out. It may be offset, in
fact, by if we can focus their attention on recent
and we get rid of the recently infected through a
w ndow period. But that's what we can't neasure.

DR SI MON: Another way to |ook at
Susan's question is, to what extent do we integrate
safety and availability and | ook at both aspects of
t hat ? Because if one has a neasurable but
insignificant increase, but has an increase in
avai lability, thereby the total result could be
safer for the patient.

DR. STRAMER: But in reality, | don't
think the yield of what we're doing is trenendous,
at least fromlooking at Lynda's data.

DR. SI MON:  Yeah.

DR. BIANCO And in addition, Toby, the
| ess avail able, the safer.

MR M SWAS: I'"d just like to bring up
the point of, you know, acceptability of increase in
preval ence or incidence, or |ack of acceptance of
it. You have to keep in mnd that although testing
is very thorough and very good, the tests are very

good, and nucleic acid testing wll be brought in
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you have to keep in mnd that Gws can al ways be --

can be a probl em now and t hen.

DR, STRAMER: Testing GWs in the
volunteer sector? | guess | don't -- do you nean
i nactivation GWs?

MR MSWAS. No. | neant that, you know,
testing in a particular center, under particular
condi tions, mght not be optinml always.

DR. STRAMER: One could say they are
never -- | nmean, nothing is optinmal. But, | nean,
optim zation occurs both with donor questioning, as
Dr. Zuck pointed out, with inproved automation in
all arenas. And | think we're going to see a
decrease in test errors as we inprove |evels of
aut omat i on.

MR, M SVWAS: | agree with you that it's
i nprovi ng, inproving, inmproving. But | think under
certain circunstances, under certain circunstances
in a particular location, at a particular tine,
t hi ngs can --

DR. STRAMER:  Thi ngs happen.

MR. M SWAS: -- you know, not work out
the way you want to. And, therefore, you know, one
would want to keep rigorous questioning in place.

That's where I'mcom ng from
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DR ZUCK: | don't want to be silly, but

every time we do sonething, whether it's approved
donor questioning or tweaking a test a little bit,
we haven't changed the preval ence of anything. Al
we've done is changed the preval ence of what we
f ound.

So | don't see this trenmendous argunent
about, well, we hunt for all of this stuff, and the
change of the prevalence is bad, and we have bad
public policy. W haven't changed a damm thing. W
just found a few nore.

DR. DAYTON: Did anyone have any other
further coment?

Well, | guess we can declare the neeting
cl osed for today. Thank you very nuch.

(Appl ause.)

(Wher eupon, at 4: 49 p. m, t he

proceedi ngs in the foregoing matter went

off the record.)
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