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PROCEEDI NGS
(8:32 a.m)

DR. SMALLWOOD: Good norning. |'d like to cal
the session to order at this tine.

This is the second day of the 54th neeting of
t he Bl ood Products Advisory Commttee. |'m Linda
Smal | wood, the Executive Secretary.

Yesterday | read the conflict of interest
statenent. That statenent applies to today's proceedi ngs
as wel | .

| would just like to make a brief announcenent.
For those of you who are interested, the Public Health
Service Advisory Commttee on Blood Safety and Availability
was scheduled to neet on March 20th and 21st. That neeting
has been postponed until a later date in April. There wll
be a Federal Register notice announcing that.

DR. McCURDY: It's April 24th and 25th,

Thur sday and Fri day.

DR. SMALLWOCOD: Thank you.

We have one agenda itemthis norning, the fina
report of the site visit, Laboratory of Plasma Derivatives,
and Dr. Scott Swi sher, the conmttee Chair, wll preside
over these proceedings. Dr. Sw sher.

DR. SWSHER  Good norni ng.
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To get us started this norning, the
introductory remarks will be made by Dr. John Finl ayson,
who is Associate Director of Science for the Ofice of
Bl ood Research and Review. John?

DR. FI NLAYSON: Thank you, Dr. Sw sher, and
good norning. | appreciate everyone com ng out on a rainy
nmorni ng for these festivities.

As | was preparing sone renmarks for this, | was
sort of witing it as a nultiple choice talk because if Dr.
Nei | Goldman, who is the Associate Director for Research
for the entire Center of Biologics Evaluation and Research,
had showed up and wanted to nmake sone remar ks about the
research program at CBER, then what | was going to do was
sinmply be the transitional statenment between Dr. Gol dman
and Dr. Golding. So, | was rem nding nyself, don't nake
any bad puns about all that glitters and so forth.

(Laughter.)

DR. FINLAYSON:. Dr. Goldman is here and he is
lurking in the back of the room but he said | should go
ahead and tell what | think he m ght have said, albeit it
I"'msure not in the glorious detail that he would have
given it in, and then do sonething to segue into Dr.

Gol ding's presentation, which is really the thing that

you're here to listen to.
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10
| therefore want to do several things here in
my opening remarks. |If we can see the first slide. It may
not be visible to the folks in the back of the room but |
hope it's visible to the commttee.

The first iteml've witten there is, why do
research in CBER? | realize this sounds like it's going to
be the beginning of a sernon to the choir, but at the sane
time, having spent so many years of ny life in truth-in-
| abeling, that | figure if I'mgoing to say anything about
it at all, | could at |east give you ny perception of the
answer to the question.

The other reason | bring it upisit's a
guestion that's being asked with increasing frequency in a
nunber of quarters, and | think we're obligated to say a
little sonething about it.

| also want to say sonething about current and
proposed devel opnents in CBER research and then say
sonet hi ng about devel opnents that have already occurred in
the Ofice of Blood Research and Review in terns of the
research program

| wll reiterate the tasks that the Bl ood
Products Advisory Conm ttee has before it this norning.

Then I will address sonme, but only sone, of the

i ssues raised by the site visit team
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11

The others will be addressed by Dr. Golding in
hi s presentation.

Then 1'1l give you a quick overview of the
O fice of Bl ood Research and Review just to show you its
conponent parts and then I will introduce Dr. Golding' s
presentation and by that tine | hope there will be alittle
time left to give his presentation.

Wiy do research in CBER? WlIl, as | said, this
has been asked nmany tines over the decades, but in the |ast
year or two it's being asked with a great deal nore
frequency, and | mght say with a great deal nore vol une.
This is for sone reasons that ['ll talk about in just a few
nonment s.

As a result, each of the offices that have
| aboratories in the Center for Biologics Evaluation and
Research has done a great deal of soul -searching and head-
scratching to come up with sonme answers to this. Each of
the offices has conme up with its own thoughts, and as a
result of this, many words have been witten. But for ne,
a picture is worth a thousand words. |'mnot going to show
you the picture because it would take nme a great deal of
effort to find it, but I"'mgoing to tell you about it.

The picture is one that | sawin an

advertisenment nore than half a century ago. It showed a
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12
group of gentlenen in the drab clothing of the nmerchant
class of the 19th century, and they were gathered around a
seated figure who was dressed very nuch the sanme way except
that he seened to be wearing sort of a black skull cap. He
was |istening intensely to what these gentlenmen were
saying, and their faces seened to reflect a great deal of
concern. The caption was, "Messr. Pasteur, why does our
W ne sour ?"

| don't have to tell this audience of all of
t he fundanmental discoveries that Louis Pasteur nmade in
trying to answer this very practical comercial question.
Nor do | have to tell this audience about all of the many
practical applications that came out of his fundanental
observati ons.

But the point energing fromthis I think is
that this road fromthe practical question to the
fundanment al observation runs in both directions, and a CBER
scientist should not only be willing but able to walk in
either direction as the situation calls for it. CBER is
literally confronted with dozens of practical questions al
the tinme and has to be prepared to devel op the information
to respond to them Wat we would ideally like to do would
be to develop information that would actually allow us to

antici pate questions like this.
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Let's go to the next overhead. 1've titled
this Proposed Devel opnments in CBER Research, but actually
sone of these have al ready taken pl ace.

This is one of the elenents that has energed
from CBER s strategic plan, and yes, we have strategic
pl ans just |ike everybody el se and they follow a script
just like in Dilbert just |ike everybody else. So, this is
sel ected because, of course, the strategic plan is very
long. It fills up a whole notebook, and even the strategic
pl an having to do with research is considerably |onger than
t his.

But one of the devel opnents that the strategic
plan calls for is the devel opnent of a coordi nated nodel of
research driven by regul atory need.

Anot her is the inplenmentation of a procedure
for determning the allocation of resources, if in fact it
turns out there are any resources to allocate, and then to
establish a CBER research advi sory conmttee.

To bring you up to date, 1'd like to take the
next overhead to say a little sonething about this CBER
research advisory conmttee which does not yet exist but
whi ch work is underway to constitute.

The idea is that it would be drawn from

currently extant advisory committees, other governnent
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14
agenci es, academc institutions, and industry. Its initial
task would be to performa global -- and | say
retrospective, which neans sinply as it exists now --
review of the CBER research program and then to eval uate
proposed future CBER research. The nenbership and the
details are still to be worked out and the actual mechani sm
of action is still to be worked out, but | wanted to
apprise you of the fact that this is one of the
devel opnents that is com ng.

One of the driving forces in the asking of the
question of why do research in CBER has certainly been the
PDUFA funds. Now, notice that subtle change that took
pl ace there. | went froma four-letter code |Iike CBER and
OBRR to a five-letter code, PDUFA, P-D- U F-A
Phar maceutical Drug User Fee Act. This is legislation
which went into effect five years ago under which the
pharmaceuti cal manufacturers woul d pay user fees for the
review of applications which cane in. This was given a
finite life span which was give years. Since it went into
effect in 1992, we are conming to the end of that. So,
| egislation is pending to deci de what form PDUFA wi |l take
for the future. It could be renewed nore or less inits
present form It could provide nore funds for review

pur poses, or of course it could sunset.
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But one thing that manufacturing unbrella
groups have been adamant about is that PDUFA funds shoul d
not be used in the support of research. This is, of
course, going to nean, regardless of how we put filigree on
it, that the de facto funds avail able for research are
going to decrease within CBER. So, a request was nade t hat
t hose responsible for research in CBER see that the
research prograns are prioritized.

To date this has not been done on a CBER-w de
basis. This has been done on an office-w de basis; that
is, the Ofice of Blood Research and Review, the O fice of
Ther apeuti cs Research and Review, the Ofice of Vaccine
Research and Revi ew have each devel oped its own nodel for
prioritization.

Now, in the Ofice of Blood Research and
Review, we did not develop a nunerical rating; that is, we
di d not emerge saying, for exanple, that platelet research
is nore inportant that research on viral safety of plasm
derivatives but |ess inportant than standardization of new
clotting factors. That we did not do. Wat we did say was
that only those consolidated core prograns that net certain
criteria, which I will showyou in a mnute, were to be
conti nued.

Now, we are all, in whatever organization we
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work for, confronted with exercises like this fromtine to
time. O course, we being dutiful enployees performthem
The question is always, did it have any effect? | think in
the case of this exercise in the Ofice of Bl ood Research
and Review there was a neasurable effect. |In fact, | think
there were two neasurabl e effects.

One was energent fromthe fact that for
reporting purposes, every research project in CBER gets a
serial nunber, and these serial nunbers are used when we
wite our annual report and these serial nunbers have been
used when, for a two-week period out of every quarter, we
are supposed to report what we do with our tinme on an hour-
by- hour, m nute-by-m nute through the day. So, if soneone
is working on a particular research project, he or she can
key it to that serial nunber of research projects.

So, what | was able to do was to go back over
t he period that PDUFA has been in effect, that is, 1992
t hrough 1996, inclusive, and sinply count the nunber of
extant research projects and conpare that with the nunber
t hat have ever been extant in that period. It turns out
that in the Ofice of Blood Research and Review, of the 88
projects that have existed during that tinme, only 27
existed after the prioritization.

Now, did all of them di sappear because of
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prioritization? Did all of those 61 di sappear because of
prioritization? No. However, | think there was an inpact
t here.

The di sappearance, if you will, | was able to
categorize, and | have not taken the tinme to prepare
gquantitative figures for this, but they disappeared for a
nunber of reasons.

One is, believe it or not, sone of the projects
were actually conpleted. | found this astounding, but in
the m dst of regul atory chaos, sone research scientists
were actually able to have a beginning, a mddle, and an
end to research projects.

I n many instances, researchers who, of course
like all researchers in CBER, also had review
responsibilities in the regul atory program becanme full-
time reviewers and the project or projects that that person
was wor ki ng on were not conti nued.

There were, in the course of review-- and I
mean revi ew of the research program now, not regul atory
review -- a nunber of projects which were found to be
ei ther unproductive or not neeting these criteria that |
will show you and were therefore sinply term nated.

There were others that were consolidated with

ot her prograns and probably a major factor was when the
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unproductive parts of individual projects were | opped off
and term nated and the rel evant parts, the ones that net
the criteria, were folded into extant other projects.

| nmentioned that there was a second effect, at
least in the Ofice of Blood Research and Review, of this
prioritization, and that was that going through this
exercise let us see areas that were not being addressed on
a research basis. The nost notable of those in the Ofice
of Bl ood Research and Revi ew was that we saw we were not
doi ng any | aboratory research on bacterial and parasitic
contam nation of blood. So, we were able to hire Dr.
Wal ter Koch in the D vision of Transfusion Transmtted
D seases to begin setting up such a program

So, thus, as of the end of |ast cal endar year,
if we ook at the next overhead, we can see what the
consol i dated core prograns |ooked like. | won't spend nuch
time on this, but you'll see that in the D vision of
Hemat ol ogy, they sorted out to these three areas that we
felt these are the things we really ought to have a
research program going on: blood cells and cell-derived
proteins, coagulant proteins and their anal ogs, and non-
coagul ant plasma derivatives and their anal ogs.

In the Division of Transfusion Transmtted

D seases, you can see that it sorted out along the |lines of
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the infectious agents, retroviruses, hepatitis viruses, and
this new endeavor in bacterial and parasitic contam nation.

VWhat were the explicit criteria or roles of
research in OBRR that energed? W see that the feeling was
that the role of research in the blood programis to
address existing safety and efficacy issues; address
unexpected product events at a scientific |evel, for
exanpl e, the Gammagard incident that nany of you have heard
a great deal about; to assess new threats to the bl ood
supply and new threats to bl ood products; to assess new
products and new al ternatives, neaning new therapeutic or
di agnostic or prophylactic alternatives; to support
regul atory control, be it regulatory control of products,
for exanple, in the |ot release program or support
regul ation in the sense of policy developnent if one is
going to pronul gate a policy and needs information to
underlie that policy; and then finally, sonething that we
think is very inportant, to support cross-cutting
activities related to other CBER prograns outside of the
O fice of Blood Research and Review, but in which our
scientists are called upon to offer their expertise.

Was this all? No. There were sone inplicit
criteria underlying that. A given research program woul d

not necessarily have to neet all of the criteria on the
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previous slide, but all of themwould certainly have to
nmeet the first one on this slide: quality and excell ence.
If it was not of quality, if it was not excellent, we just
shouldn't be doing it. W couldn't afford to be doing it.

Another inplicit criterion was it addressing
uni que needs or making use of unique abilities of the
O fice of Bl ood Research and Revi ew and CBER

Then does it have potential public health
I npact .

Wth that in mnd, what do we want you to do
for us? Traditionally, | have asked site visit teans and,
by extension, the advisory commttee to do the follow ng:
one, to evaluate the quality of the research that the site
visit teamis seeing, to evaluate its relevance to the
regul atory programthat that group is responsible for, and
to eval uate individual scientists.

Now, these are still valid tasks, but we have
br oadened the second one there so that rel evance has been
extended to what |1'Il call appropriateness. 1|s the
direction of the research suitable? 1s the enphasis
appropriate and so forth?

Today Dr. Golding is going to give you an
overview of the Laboratory of Plasma Derivatives. After

final discussions, you will be asked to come up with a



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

21
final report which will enbody these three areas. Now,
there are five individual scientists nentioned in the draft
report, which you have. Dr. Andrew Shrake, who is a
per manent staff nenber, is being evaluated for the
continuing of his research program Dr. Golding and Dr. Yu
are being eval uated for pronotion.

Dr. Yu called nme up last night. She had just
returned froma neeting on hepatitis Cin Japan, and she
was feeling very nmuch under the weather. Fortunately, she
didn't get hepatitis C fromher trip, but she will not be
Wi th us today.

Dr. Dorothy Scott is another of the scientists
mentioned in your package. Dr. Scott has been here for a
little over three and a half years, so she is, in essence,
m dway in the classical CBER staff fellowship program and
t he question you are being asked is, is she on track for
potential conversion to permanent status over the next
three to three and a half years?

Dr. Suong Tran has been here only a little a
year and a half, and the question being asked with respect
to her research is, is she on the right track?

Qovi ously di scussion of individual scientists
is to be done in the closed session, but the overal

research program can be done in the open session.
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| wanted to tal k about sonme of the issues
raised by the site visit team You have all received the
draft report and you saw that the site visit teans
di scussion was quite w de-ranging, which | think is a good
t hi ng.

Anong the points that were raised was the
overal | organization of research throughout CBER, that is,
t he organi zation of research through the entire Center for
Bi ol ogi cs Eval uati on and Research. Wth respect to that, |
woul d say it's probably too nmuch to expect the scientists
in the Laboratory of Plasma Derivatives to shoul der the
responsibility for how the entire Center's research program
is organized. | can also say that this is an issue that
W ll surely be addressed by the CBER research advisory
commttee. But | also say that since it's in the current
draft, | should say sonething about it.

Now, the site visit teanmis commentary,
evaluation if you will, of the organization of CBER
research focused about the fact that it is product
centered. For that research with its product centered
organi zation, they placed it on a scale of between
subopti mal and dysfunctional .

Now, at the outset | want to spell out several

things. First, this is not a problemthat we expect you to
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sol ve today. Secondly, | do not want what | say to be
taken as discounting in any way the very cogent
observations that the site visit team nade about
organi zati on of research teans to sol ve probl ens because |
t hi nk they had sone very good ideas there.

| also recognize that in 1997 anybody that says
anything that even sounds like it is arguing against |arge
scal e change is going to hear a crescendo of, oh, yeah,
busi ness as usual, defending the status quo. But | do want
to point out sone features of the product orientation that
has been the focus of research in the past that | think we
shoul d make an effort not to lose in our effort to do good
in any reorgani zation that we m ght undertake. Certainly I
want to couch these remarks in terns of rationality not
just sinply stodgi ness, we've always done it that way.

Now, having given that little introduction, I
woul d I'i ke to express ny thoughts in some very original
words. Unfortunately, the words were al ready spoken about
two years before | was born, and those of you who have
nmedi cal degrees probably are famliar with the nanme of the
gentl eman who spoke them If you went to nedi cal school,
you probably at |east read about and maybe even did an
Addis count. |I'mlooking for flickers of recognition.

Yes. As | recall, you counted the cells in 10 mlliliters
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of urinary sedinment and then you went through a cal cul ation
to see how many cells were shed fromthe urogenital tract
in a 12-hour period.

The Addis count as nanmed after Thomas Addis who
was a Scotsnman who mgrated to southern California and in
southern California had a | ong and di sti ngui shed career as
a renal physiol ogist.

In the first third of the century, he was
giving atalk to the California Acadeny of Medicine, and he
was speaking to a group of physicians. He was rather tough
on them Very early in his talk, he says, the nedieval
physician at |east |ooked at his patient's urine. Now a
urine sanple is whisked off to the clinical |aboratory and
put into the capable hands of a chem st and the chem st
analyzes it and the chem st does any necessary cal cul ati ons
and the chem st wites a report on it and then the chem st
delivers this report into the hands of the physician. Then
likely as not, the chemst wll have to interpret what it
means for the physician and will even given the physician
t he | anguage, the nonenclature, in which to discuss the
results. Then he sort of says, but the physician wll
probably ignore this nonenclature anyway and use what ever
nomencl ature was | earned in nedical school. He goes on and

on like this.
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So, he says, given all this, is there any pl ace
for the physician in research? And he answers
resoundi ngly, yes. But how, in view of all of that, can
this be? Because, said Professor Addis, the physician is
in the position to ask the right questions.
So, it occurs to ne that if you have a group of

peopl e who day after day after day are faced with the down-

to-earth, practical regulatory problens -- and bear in
m nd, "regulatory"” covers a lot of ground. |It's not al
recalls and patient notification. "Regulatory" covers

product effectiveness, adverse reactions, testing,
manuf acturing, stability, mechanismof action. |If you have
a group of people who are day after day thinking about the
regul atory problens about a class of products, it is not
unreasonabl e to expect that those people mght be in the
position to ask the right questions about those products.
Furthernore, if we think about this, it mght
not be unreasonable to expect that if you have a group of
people -- and | will use the Laboratory of Plasma
Derivatives as the exanple -- who have diverse backgrounds,
a physical chem st, a pharmacol ogi st, an i nmunol ogi st, that
in their thinking day after day about these products, they
m ght be in a position not only to ask the right questions,

but to bring their diverse backgrounds to bear in solving
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them and if they find that they don't have the expertise
t hensel ves, by their very diversity, to have a network
anong col l eagues infornmally to bring in other expertise
faster than one mght get it through a formal structure.

Now, with that in mnd, why don't we tal k about
the organi zation adm nistratively of CBER, and |let ne give
a handout at the same tine.

Now, let's look at the first slide. This is a
ridiculously busy slide. O course, CBERis a ridiculously
busy organi zation. But you will see that it starts off up
here with the Director and the Director's imediate office.
It has a nunber of sidebars here and then you see the
i ndi vi dual offices here.

| mght also point out that al nost by
definition the slide is not accurate. You will see up here
under Dr. Zoon's nane, there is an enpty space for the
Deputy Director, Mark Ell engold, whom you net yesterday,
has noved over here as acting Deputy Director. You see,
when this was nmade up |last sumer, it was so new that Dr.
Gol dman had to be witten in by hand. | see up here Frank
G aunts has noved to another part of the FDA and there is
an acting Director of the Ofice of Managenent.

But it's over here that we are going to be

tal king about. This is the Ofice of Blood Research and
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Revi ew, and these are the five offices across here that are
our functional units. The three in the mddle Ofice of
Bl ood Research and Review, Ofice of Therapeutics Research
and Review, and O fice of Vaccine Research and Review, are
the ones that are heavily | aboratory oriented although
| aboratories do exist in the Ofice of Establishnment,
Li censi ng and Product Surveillance.

If we | ook at the next one, these are the
offices that we have. O fice of Establishnent, Licensing
and Product Surveillance. These people, as the nane
inplies, are responsible for the review of the actual
physi cal establishnent |ayouts, air, water, earth, fire,
and so forth, as well as in the |lot release program It is
this group to which the sanples are originally submtted by
t he manufacturers and back fromwhich the release to the
manuf act urer goes.

The O fice of Conpliance is just what it sounds
like. These are the enforcenent people and the people who
oversee recalls.

O fice of Therapeutics Research and Review is
heavily directed to reconbi nant DNA products, but by no
means excl usi vely because nonocl onal antibodi es are deal t
with inthis office and a wi de rangi ng group of things such

as gene therapy.
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O fice of Vaccine Research and Review is just
what it sounds |ike, but even it has its own niches of
diversity. For exanple, allergenic products live in this
group.

Let's expand this by going to the next
overhead. This is the Ofice of Blood Research and Review.
Jay Epstein is the Director. You see there's an enpty
space left in here. That's because that's where | live.
Actually it's because until Wednesday of this week, | never
used Power Point so | don't quite have the range on it yet.
But also in this enpty space lives the tissue program

If we | ook at the divisions, which is the next
organi zational unit down, you net each of these people
yesterday. Each of them nmade a presentation. Mark
Weinstein is the acting Director of the Division of
Hemat ol ogy. Ed Tabor is the Director of the D vision of
Transfusion Transmtted Di seases and Mary Gustafson is the
Director of the Division of Blood Applications. This is
our initial regulatory review unit and our admnistrative
unit. Wen a manufacturer nmakes a subm ssion, it conmes
into this group, and when a license is issued, it is issued
fromthis group

In addition to that, however, the D vision of

Bl ood Applications is the reviewer for the traditional
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bl ood bank products, whole blood, red cells, plasma for
transfusion, and plasma as starting material for further
manuf act ur e

In addition, there is a little bit of
| aboratory research -- well, | should say | aboratory
activity -- that goes on in this group because the rel ease
testing, when it is done, of blood grouping and typing
reagents is under this group.

Dr. Tabor's group, as you well know, is
responsi ble for the serological test kits and, of course,
for the nucleic acid based diagnostic tests as well.

Let's expand this by going to the next slide.
You see there's an enpty space under Mark Wi nstein.
That's because Dr. Weinstein is the Deputy Director of the
Di vi si on of Hematol ogy, but he's also the acting Director
of the Division of Hematol ogy. So, he's sort of his own
boss and his own subordinate, and that continues down here
because |I'm not sure whether he's Chief or acting Chief of
t he Laboratory of Henostasis. But once he noved up to
become Deputy Director, this position was never filled.

So, you see, he's got all these three hats going down here.
That keeps hi m occupi ed between Friday afternoon bl ood
crises, as he nmentioned to you.

Dr. Harvath is the Chief of the Laboratory of
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Cellular Henostasis. This is the |laboratory which is
responsible for platelets, for white cells. W do not have
a research programon red blood cells, but if it existed,
it would be in this group. W have the next best thing,
t hough. W have a research program on henogl obin sol utions
and a nunber of you have net Dr. Al ayash who is in charge
of that program

Dr. Golding is the acting Chief of the
Laboratory of Plasma Derivatives, and he will el aborate
further upon this. Dr. Golding becane acting Chief of the
Laboratory of Plasma Derivatives after Don Tankersl ey, whom
I think you all know, left in Novenber of 1995. Dr.

Wi nstein becane acting Director of the Division of
Hemat ol ogy with the departure of Dr. Joseph Fratatoni who
left in Novenber of 1996. Maybe T.S. Elliott was w ong.
Maybe Novenber is the cruel est nonth.

Anyway, this seens to be a good starting point
for Dr. Golding. | have actually asked Dr. Golding to do
four things, not necessarily in the order that | wll
mention themhere. |'ve asked himto describe the
regul atory responsibilities of the Laboratory of Plasma
Derivatives. |'ve asked himto tell you about the
structure and substructure of the | aboratory. 1've, of

course, asked himto give an overview of the research
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hear this norning, and | have asked himto tell about the
rel evance of the |laboratory's research programto its
regul atory program

In the course of the latter, | have asked him

to address an issue that was raised in the draft site visit

report which is the relationship of his owm work and that
of Dr. Dorothy Scott to, first, the mssion of the Ofice
of Bl ood Research and Review and then, second, to the
explicit research criteria that | showed you earlier.

| think, unless there are specific questions
for me, I will stop there and turn the podi umover to Dr.
Swi sher and/or Dr. Col di ng.

DR. SWSHER  Are there questions for Dr.

Fi nl ayson now? He will be available to us for the
remai nder of the norning.

(No response.)

DR. SWSHER. If not, Dr. Golding, wuld you
i ke to go ahead and take over?

DR. GOLDING Good norning. | value this
opportunity to present to the Bl ood Products Advisory
Committee the activities of the Laboratory of Pl asma
Derivatives, both in terns of the regulatory work and in

terns of the research that is perforned in the |aboratory.
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This is not an easy task for ne. As Dr.
Fi nl ayson nentioned, | becane the acting lab chief in
Novenber of 1995, and | hope what | do today does reflect
t he dedi cation and hard work of the people that work in the
Laboratory of Plasma Derivatives, sonme of whom have been
there for 15 years or nore.

The organi zation of the Laboratory of Plasma
Derivatives is essentially as you see on the slide with
myself as the acting |ab chief. Andrew Shrake is the
section head of physical biochemstry; Mi-ying Yu, the
section head of viral safety; and nyself, the section head
of i mmunol ogy.

In the site visit, as was nentioned by Dr.
Fi nl ayson, the site visit teamwere asked to eval uate the
work of Dr. Shrake, to evaluate the work and consi der
pronotion of Drs. Mei-ying Yu and nysel f, and to consi der
the staff fellows, Suong Tran and Dorothy Scott, as
candi dates to be converted to nore permanent positions.
Suong Tran at the time had only been in the | ab for about a
year, and Dorothy Scott has been in nmy lab for three years.

Goi ng through each section, Dr. Shrake is the
section head of physical biochemstry. He joined the group
in 1980. Suong Tran joined just nore than a year ago. The

Section of Viral Safety, Dr. Yu is the section head. She
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al so joined the group nore than 15 years ago, and she has
added to her group Paula H nes quite recently. Dr. @Quo has
been there since 1992 as a Fogarty fellow. He's now an
ORI SE fell ow. Bobby Mason is a mcrobiologist. He has
been in the lab for a long tine. Julia Jong is a nore
recent addition and works there as a biol ogist.

I n the I nmunol ogy Section, nyself as the
section head. Dr. Scott joined in 1993. Then we have Lee
Stevan since 1980. Coty Huang is a biologist who recently
j oined our group. Inna Agranovich is a Fogarty fellow, has
been with us for a couple of years now And these two
ORI SE fellows. The funding for these two fellows actually
has conme fromgrants that we've been able to generate from
our own research. These are conpetitive grants that we
receive through the O fice of Wnen's Health and through
the NIH intramural program Doug Frazier is a regulatory
assi stant who also works in the | aboratory.

What are the products that we regulate? Well,
we have sone vol une expanders. The al bum n and pl asma
protein fraction, the hetastarch, the pentastarch, the
Dextran 40 and Dextran 70, all fit into this group of
vol une expanders.

Al pha-1 proteinase inhibitor is a relatively

new addition to the products that we regulate. This
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inhibitor inhibits elastases, inportant in preventing
ti ssue destruction in people who have a defici ency.

As |"'msure you're all aware, we also regul ate
i mmune gl obulins, intravenous and intramuscul ar, and these
cone in two fornms: general inmunoglobulins and hyper-
i mmune i mmunogl obulins that are specific for particular
i nfectious diseases.

So, the research is divided up generally into
t hese sections. The physical and bi ochem cal
characterization of plasnma derivatives and rel ated proteins
and materials in Dr. Shrake's group, studies related to
viral safety of plasna-derived products in Dr. Yu's group,
and devel opnent of an anti-H V therapeutic vaccine | ooking
particularly at Ig class and subcl ass responses, and al so
studi es of cytokine regulation in human and nurine i nmune
responses. These two projects are in ny section, in the
i mmunol ogy secti on.

So, just going through the different
i nvestigators and trying to highlight sone of the
regul atory and research activities, |I'minvol ved very
recently with the albumn recall due to bacterial
contam nation of an al bum n product.

| was involved in a task force that was asked

to have in place adequate supplies of botulinuminmune
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gl obulin in case of an energency situation at the Aynpic
Ganmes. This involved actually witing an energency | ND and
providing it for CDC that they could use this in that
situation.

Shortly after joining the group, | was asked to
be the chairperson of a product |icense application for
pediatric AIDS using IVIG

|"ve nmentioned the grant awards that we have
received. 1've been invited to national and international
nmeetings to present ny work. At the FDA I'minvolved in
grant review. These are study sections review ng grants
for these types of organizations, and I'malso involved in
the strategic planing commttee for pronotion and tenure
and recruitment.

Dr. Scott, shortly after she arrived on the
scene at the FDA, was asked to be the nedical reviewer for
a product license application, RSV, respiratory syncyti al
virus, inmmunogl obulin, and she presented this reviewto the
BPAC commttee. Her research is involved in setting up an
all ergic nodel studying both basic and applied nechani sns.
She's also involved as a reviewer on study sections. She's
a reviewer for the Journal of Inmmunology. As far as
adm nistration and policy is concerned, she's a nmenber of

the NIH NI AMS Institutional Review Board. She's also a
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menber of the Conmttee for the Advancenent of Science at
CBER and is an active nenber of the Rheunatol ogy Wrking
G oup at the FDA.

Dr. Yu has been working on viral safety issues,
particularly HCV. She set up the assay. She has trained
people fromindustry. People in her |ab and herself have
i nproved the procedure so that it can be used for | ot
rel ease testing. She's also involved froma regulatory
point of view in |ooking at product quality and stability.
Particul ar products that she | ooks at are the al bum n and
i mmune gl obul i ns.

She played a very critical role with the
al bum n recall situation where she was one of the first
i nspectors on the scene and made critical findings which
hel ped us understand how t he al bum n got contam nat ed.

Her research is involving the nmechani sns
i nvolved in HCV transm ssion, expression and
characterizati on of HCV envel ope proteins, and she has been
invited as a speaker to both national and international
meeti ngs.

In terns of adm nistration and policy, she has
hel ped to wite docunents for the International Commttee
on Harnoni zation at the FDA and has played a very active

role in getting reconmendation |letters out to industry,
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especially regarding viral validation and viral renova
steps that are required to ensure the safety of these
products.

Dr. Shrake has been involved in the regul ation
of albumn, and research in his |ab provided the data that
al | oned approval of a single stabilizer to be used in
al bumin. Also research in his |ab provided the basis for
using HPLC as a test for generic hetastarches.

Recently there was a recall of al bum n because
of an incident of prekallikrein A activation |levels rising
during the storage of the material. He went on an
i nspection to the conpany and his findings have enabl ed us
to at |least put forward a cogent hypothesis as to why this
occurred, and research is now being done in the lab to try
and define exactly what causes this increase in PKA wth
storage of the al bum n.

H's research is related to | ooking at protein
stability and structure of proteins. He also perforns
research | ooking at vol unme expanders, and this I'll discuss
inalittle bit nore detail |ater.

In terns of administration and policy, he's
al so been involved in docunents for the International
Comm ttee on Harnoni zation and, very inportantly, has

played a critical role in providing data for a nonograph
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which is to come out on Dextran 40 and Dextran 70, a USP
nonogr aph.

Dr. Tran, who works under Dr. Shrake's
supervi sion, has been regul ating al pha-1 proteinase
i nhi bitor and has been doing work in the lab to provide a
reference standard for the assay and has actually been
wor ki ng on the assay to inprove the potency assay. So, her
research is actually in the field of al pha-1 proteinase
i nhibitor |ooking at protein folding and function.

In terns of adm nistration and policy, she's a
menber of the Research Subcomm ttee of the Information Data
Committee.

This is just to give you an idea of the types
of review work that we |look at. W | ook at investigational
new drug applications, product |icense applications, and so
on. These are the nunbers that we get over a single fiscal
year. |I'mnot going to bore you with the actual hours it
takes to review these and show you how nmuch tinme is taken
by the nenbers of the lab in doing this actual review work.
This does not include pre-IND neetings, neetings that are
done at the pivotal stage of a biologic devel opnent, the
pre-pivotal study neetings that occur before the phase I
studi es, and other neetings that occur formally and

informally with industry and within the FDA, but just to
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gi ve you sone flavor of the workload that is involved in
reviewi ng these products.

So, the regulatory issues that we conme up with
relate to standards for products, potency tests, the safety
of products, the nmechani sm of action, adverse effects, and
bi oequi val ence. So, I'mgoing to give you sone exanpl es
where the Laboratory of Plasma Derivatives has nade sone
inroads into solving these types of issues.

In the Laboratory of Plasma Derivatives, an Ig
| ot nunber 176 was identified which is used by industry as
a standard for antibody titers agai nst polio, neasles, and
there are data available relating this standard to
hepatitis A and B titers.

| munogl obulin | ot nunber 2 was researched by
Dr. Yu' s group and is used as a standard for HCV reverse
transcri ptase PCR

Anot her | ot nunber 2 has been used for
st andardi zati on of the potency assay for hepatitis B inmune
gl obul i n.

As | nmentioned, Dr. Suong Tran has been working
on standards for the al pha-1 proteinase inhibitor.

We al so have a |lot which is available for
i ndustry for standardi zing PKA testing of biologic

products.
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In terns of potency -- 1'Il get into this in a
l[ittle bit nore detail later, but Dr. Shrake's |ab has
val i dat ed size excl usion chronmat ography HPLC for nol ecul ar
wei ght nmeasurenent which is inportant for plasma for
measuri ng vol une expanders for the potency of volune
expanders.

| also nmentioned that Dr. Tran is nodifying and
i nproving the assay for detecting al pha-1 proteinase
i nhi bitor.

In Dr. Yu' s lab, albumn and i mmune gl obul i ns
are nonitored on a regular basis for nolecular integrity by
HPLC, and they now i ncorporate capillary zone
el ectrophoresis for neasuring these paraneters.

In termof safety, I'll discuss this in nore
detail later, but Dr. Yu' s |ab has been instrunmental in
devel opi ng PCR assay for neasuring HTV which is used w dely
by industry and is a |lot release test for any product that
is not treated with viral renoval steps.

The PKA assay was recently resuscitated in our
| ab after we becane aware of a problemw th PKA from one
conpany, and we're now using that as a |lot rel ease test for
that particular al bum n product.

In terns of the mechanismof action, ny lab is

| ooki ng at how to induce particul ar immunogl obulin classes
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and subcl asses, and we think this is inportant because
different classes and subcl asses have different biol ogic
activities and it may be inportant in the future, for
exanple, in viral infections, to use an I g subclass that is
nore effective in clearing virus.

We're also looking into cytokines. This is
i nportant probably in the nmechani smof action of inmmune
gl obulins, but nore inportantly it's probably related to
the type of immune globulin you get in a particular
situation. We'IlIl get into this later in the presentation.

In terns of adverse effects, again cytokines
have been inplicated in adverse effects to plasma-derived
products, and |I'Il discuss this a little later. |gE-type
i mredi ate hypersensitivity reactions, although rare, can
occur with i mmune globulin products particularly in
i ndi vi dual s whi ch have sel ective |IgA deficiency.

In ternms of bioequival ence, |'ve already
mentioned that in Dr. Shrake's |ab he has devised an HPLC
nmet hod that can be used to neasure vol une expanders. This
has been used by industry to show that their product has
bi oequi val ence with ot her products.

|"ve just covered very quickly the research
related to regulation and the regulatory issues that we

deal with in the Laboratory of Plasma Derivatives. |'m now
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going to go into nore detail into particular research
projects that we performin the lab. [I'mnot going to have
tinme to discuss these by showi ng any data, but this wll
mai nly consist of sunmary slides, providing atitle of the
project, the mgjor findings, the conclusions, and as
mentioned by Dr. Finlayson, I'mgoing to try and indicate
how t hese projects are mssion related and al so indicate
what the future directions are.

So, the first project I'"'mgoing to discuss is a
proj ect done under ny supervision. The title of the
project is Devel opnent of an | munot herapeutic Approach
against HHV 1. HV infection, as you probably know, is
associated wth a decrease in function and nunber of CD4 T
cells. These are the helper T cells. 1In order to bypass
this defect, a stimulus is required that can activate
effector cells, such as B cells, and cytotoxic T cells
directly because these cells require T cell help for nost
i mmune responses.

The gram negative intracellular bacteria
Brucel | a abortus, abbreviated BA, was tested as a candi date
for this purpose based on previous experinents show ng that
TNP is a hapten conjugated to Brucella abortus, that these
conj ugates could activate nouse and human B cells in a T-

i ndependent manner so that you would not require T hel p and
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you would still get responses.

So, HV peptide, a small peptide fromthe V3
| oop which is known to be a neutralizing determ nant, was
coupled to Brucella and i nduced anti-peptide anti body
responses in normal mce and in mce lacking CD4 T cells.
These anti bodi es recogni zed the native formof the viral
envel ope and were capable of neutralizing HV 1 in vitro.
The maj or isotype elicited by the peptide BA conjugate was
lg&Ra. So, this isotype is an isotype that is conpl enent
fixing as has been shown in the nouse to be inportant as
having antiviral effects, and there is indication in the
human t hat the anal ogous i nmmunogl obulin IgG3 has simlar
effects.

Pepti de BA was al so capabl e of generating
cytotoxic T cell responses in normal mice and in mce
depleted of CD4 T cells. So, these mce were constructed
so they would lack T hel per cells and would m mc the
situation that you get in HV infection. These cytotoxic T
cells could |lyse target cells expressing the native form of
H 'V 1 envel ope.

M ce and nonkeys were imuni zed wth peptide
Brucel |l a, devel oped system c and nucosal 1gG and | gA
anti body responses against HV 1 and nmucosal sanples were

able to neutralize HV 1 in vitro.
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Cytoki ne anal ysis of mce imunized with the
pepti de BA reveal ed that Thl-1ike factors were induced,
namely IL-12 and interferon-gamma. Again, these cytokines
are known to be beneficial in certain intracellular
infections including viral and parasitic infections.
Brucel l a abortus was al so shown to elicit Thl-like
cytoki nes from human cell s.

Li popol ysaccharide was purified from Brucella
and shown to be several | ogs |ess toxic than
| i popol ysaccharide fromE. coli. Peptide conjugated to
this |ipopol ysacchari de was capable of eliciting
neutralizing anti-H 'V 1 anti body responses in mce,
i ncludi ng I gA responses.

So, in conclusion peptide Brucella abortus can
bypass the requirenent for C4 T cells and stinulate B
cells and cytotoxic T cells that affect the cells directly.
This has inplications for inmmunotherapy of HV infected
persons against H'V 1 and al so agai nst other infectious
agents. So, it is possible to take peptides from ot her
organi sns, conjugate themto Brucella especially in
situations where T cell help is |acking and expect to get
both the antibody and cytotoxic T cell responses.

Peptide Brucel |l a abortus can generate nucosal

anti-H'V 1 antibody responses, and this approach may



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

45
protect from sexual and maternal fetal transm ssion of H 'V
1

Brucel | a abortus can be used as a carrier or
adjuvant in other situations where a Thl-like response is
desirable. Wat | showed you is al so the conponents of the
Brucella, nanely, the LPS, can be used to replace the
Brucell a abortus and is effective as an i nmunogen in
i nduci ng responses agai nst smal | peptides.

Future directions of this research are to
optim ze system ¢ and nmucosal anti-H V responses in nonkeys
and then perform chall enge experinents in nonkeys using a
chimeric SHIV virus. So, the SHV virus, or SHV virus, is
the siman i nmune virus which has the AIDS envel ope virus
and that's why it's called the SHI 'V virus. This can be
used to infect nonkeys, but we can use constructs which
express the HV 1 that infects humans to inmuni ze t hese
nonkeys and expect to get an immune response agai nst the
envel ope and then see if we can get protection against
chal l enge with these types of viruses.

We al so plan to separate |1gG subcl asses and
assist the efficacy in neutralizing HV 1 and to determ ne
whet her Brucell a abortus can serve as a carrier in other
situations where CD4 T cell help is |limting such as

protection against CW in transplant recipients.
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M ssion rel atedness of this research. HV 1
research is a cross-cutting issue at CBER It's a nmjor
public health issue. As | showed you, recognition of the
i nportance of HI'V research is that these granting agencies
provi de support for |aboratories performng this research
and we have been successful in getting this kind of support
fromthe Ofice of Whnen's Health and fromthe NI H
intranmural targeted AIDS research group

In terns of O fice of Blood regul atory issues,
shortly after joining the group, | was asked to be the
chair for a pediatric AIDS |icense application. |'m
currently review ng studi es where they use H VIG for
maternal fetal transm ssion. |'ve been asked to consult on
ELI SA kits that have been used to detect H 'V, and |'ve
asked to consult and advi se groups that are setting up
ELI SA kits for neasuring antibodi es against different viral
anti gens.

In terns of mssion relatedness, this is a
proactive idea that single isotypes rather than m xed
isotype I glV therapy m ght be an issue of the future. W
have data that 1g&a in the nouse and there's data in the
literature that 1gG3 in the human have greater antivira
activity. So, we could understand a situation where

ani mal s or humans woul d be i muni zed agai nst a particul ar
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antigen, and the actual isotypes would be purified and
t hese m ght be nmuch nore effective than the m xed
i mmunogl obul i n t her apy.

Ant i bodi es agai nst pro-inflammatory cytokines
shoul d probably have no conpl enent activating activity.
VWat |'mreferring to here as an exanple that the
anti bodi es are being devel oped agai nst factors such as TNF
for the treatnment of sepsis. This is a condition
associated wth | arge nunbers of inflanmmatory cytokines
such as TNF. So, you wouldn't want to use antibodies to
bl ock those cytokines that thensel ves have inflanmatory
activity and you would want to use antibodies with no
conpl ement activating activity.

VWhat |'mgetting at is that the type of
approach we have used to use carriers and adjuvants to get
a certain type of isotype response, simlar approaches can
be used to get isotypes that have no conpl enent activating
activity or to purity those antibodies. These m ght be
better ways of treating this type of condition.

The second project in the Laboratory of Pl asma
Derivatives that 1'mgoing to describe is a project that we
did to investigate cytokine rel ease as a nechani sm of
adverse effect induction following IglV treatnent.

| gl V preparations induced human nonocytes to
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secrete TNF-al pha, IL-1 beta, and IL-6 in vitro. These
cyt oki nes are known to cause fever, chills, and headache,
synptonms conmonly occurring in patients receiving lglV.
Passage of these preparations over a pol ynyxin colum which
removes LPS, renoves the ability of the IglVto elicit
t hese nonoki nes. Anti-CD14 anti body, which binds the LPS
receptor on nonocytes, blocked the effect of IglV on
nonocyt es.

So, IglV preparations induce inflanmtory
nmonoki nes from being rel eased. These nonoki nes are
associated wth the common adverse effects associated with
IglV treatnment. LPS in these preparations are probably
responsi ble for this effect since it can be avoided if LPS
is renoved or if LPS receptors are bl ocked.

So, we think that if 1glV preparations are
treated in a way to renove nore LPS, there would be nore
[imted adverse effects as a result of adm nistration of
t hese products.

Future directions. W can use this approach to
| ook at other products and their excipients and test them
for ability to elicit inflanmatory cytoki nes.

The m ssion rel atedness of this research of
cytokines is a cross-cutting issue across CBER

Adverse effects that you get fromlglV.
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Siml|ar adverse effects are also induced by OKT3 which is a
T cell antibody used in transplant nedicine and can induce
a | arge nunber of cytokines.

These issues are cross-cutting in CBER and any
new product, whether it be reconbi nant or gene therapy or
ot her new product, can potentially stinmulate cytokine
release. | think that it is inportant in CBER that we have
| aboratories that can neasure these cytoki nes and neasure
the effect of these products or the excipients in vitro to
see what ki nds of cytokines they release and use this
know edge to nmake the product safer.

The next investigator that I'mgoing to talk
about is Dorothy Scott. She works in ny lab. She's a
senior staff fellow. Her project is independently run by
her. She set it up independently. The title of the
project is Inhibition of Primary and Recall Allergen-

Speci fic Th2- Medi at ed Responses by a Thl Stimulus, |sotype
Shift fromIgE to | g&a

Her objectives were to determ ne whether a
strong Thl-Iike cytokine stinmulus would inhibit primry and
recall |1gE responses to an allergen, to determ ne whet her
an ongoing allergic response could be abrogated by a strong
Thl-1ike stinmulus, and to correlate the cytokine and

anti body i sotype responses.
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When Brucella abortus, a potent Thl-Iike
stimulus, was given together with the allergen, both
primary and recall |1gE responses were inhibited. BA
adm ni stration was associated with increased |IL-12 and
i nterferon-gamm but decreased IL-4 secreting cells. Anti-
IL-12 treatnent abrogated the increase in interferon-gamms,
but did not reverse the effect of Brucella abortus on |gE,
suggesting that Brucella abortus induced an additi onal
factor or factors which inhibit the IgE

An ongoing allergic response was al so decreased
follow ng Brucella abortus injection, and this was
associated with an increase in interferon-ganm secreting
cells.

In conclusion, a strong Thl-like stinmulus can
abort allergic responses and decrease ongoing allergic
responses. This effect correlates with the induction of
Thl-1ike cytokines, for exanple, IL-12 and interferon-
ganmma, and an inhibition of Th2-1ike cytokines, for
exanple, IL-4. So, IL-4 is the major cytokine involved in
switching fromligMto IgE.

Anti-IL-12 anti body treatnent did not reverse
the effects of Brucella abortus conpletely, suggesting that
additional factors may be responsible for the inhibition of

| gE.
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Future directions. | should say her results
indicate that an interferon-ganm i ndependent pathway can
inhibit 1gE responses, and this will be investigated by
| ooking for other factors that could be invol ved using
i nterferon-gamma knock-out mce. Brucella abortus has many
potent effects on the imune system W wll perform
studies of different conponents of the bacteriumto
identify those that nedi ate desirable biologic effects.

Since induction of IL-12 is beneficial in
| ei shmani asis, a parasitic disease, Dr. Scott is now
col l aborating with people in parasitic diseases to test
whet her Brucel | a abortus coul d enhance protection afforded
by a | ei shmani al vacci ne.

M ssion rel atedness. A rare but life-
t hreat eni ng adverse event following IglV treatnent is
anaphyl axis, particularly in patients wth selective |gA
deficiencies. This is rare, but to show you sonething
recent related to this, |ast week there was a recal
situati on because of one of the IglV products was
associated with a relatively high incidence of allergic
effects follow ng adm nistration. W're now getting sone
of this product and going to investigate it to try to
understand why this particul ar product was inducing what

| ooked |i ke IgE-type i medi ate hypersensitivity reactions.
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In replacenent therapy for a genetic
deficiency, this can result in an i mune response. So,
this is an individual who does not express this protein
frombirth, and as a result, it's recognized as a foreign
antigen. An exanple is factor VIII treatnent of
hemophilia. There's also obviously factor |X treatnent.
These factors are associated with the inhibitors and can be
associated with true allergic reactions and is another
product at CBER that can induce an allergic response, and
it would be nice to know how to mani pul ate cytoki nes so as
to abort these responses. So, nmnipul ation of the cytokine
mlieu may abrogate these responses or at |east nodify them
so that a non-allergic response is elicited.

This is looking at Dr. Scott's research and ny
research. So, this is the project in ny lab, HV 1
| munot her apy Bypassing T Hel per Cells. This is a project
in Dr. Scott's |ab.

The one point 1'd Iike to nmake is that these
projects are quite independent, and even though Dr. Scott
is using Brucella abortus and I'musing Brucella abortus,
she was actually doing research on Brucella abortus before
she cane to ny lab. It was one of the reasons why she
joined the lab. But we do share an interest in how

cytokines correlate with anti body responses, and obvi ously
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we interact at that |evel.

|'"d also like to point out that the approach
used for these projects can be thought of as a general
approach to induce immunity. In other words, if you know
what ki nds of isotypes you want to obtain, you need to know
what kind of cytokines to use in order to induce these
i sotypes, and having the right isotypes, you would then
have protection froma particul ar di sease. An exanple |
gave was in the nouse, |gQ&a against viral diseases.

Now, can say, well, this type of research is
related to making antibodies and it's very simlar to what
is done in the Ofice of Vaccines. Wy are we doing
research to get imune responses? Well, what we are
regulating is IglV which is passive inmmunization. [In order
to get to passive inmmunization, you need to generate those
anti bodi es.

What we are devising is a nethodology to get
particul ar types of antibodies which are desirable in a
certain infectious di sease scenari o and which can be
purified and then used to treat that infectious disease
situation. So, this is an approach which could be used to
devel op anti bodi es whi ch coul d be devel oped in animals or
in man and then purified and used to treat in passive

i nmuni zati on.
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To just try and relate these projects to the
four of the six priority itens that were referred to by Dr.
Fi nl ayson as being priorities for research in the Ofice of
Bl ood, this project relates to the efficacy of inmune
gl obulin preparations because it | ooks at different
i sotypes and how these isotypes can be inportant in a
certain infectious disease. This project also is proactive
in the sense we are | ooking at treatnents or nethodol ogi es
that coul d raise antibodi es, new nethods to make new
products for treating infectious diseases.

HV, | think you would agree with nme, is a
maj or public health issue and is a cross-cutting activity
related to ot her CBER prograns.

In terns of Dr. Scott's project, clearly the
ability to mani pul ate cytoki nes so that you can suppress
allergic responses is a safety issue and is al so a cross-
cutting issue across CBER and would relate to any product
that has the potential for inducing an allergic type or IgE
response.

Her research also relates to address unexpected
product events at a scientific level. As new products
becone available, it is possible that they or their
excipients will induce allergic reactions.

Now we're going to Dr. Yu's research. These
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are the two major projects in her lab. The first project
and the related project, Detection Characterization of HCV
RNA in Plasma-Derived Products and Correl ati on Bet ween HCV
Screeni ng of Donors and Lack of Antibodi es Agai nst HCV
Envel ope Proteins in I g Preparations. So, this refers to
lglV and to the intramuscul ar form

The results from her research. She has shown
that HCV transm ssion was associated with HCV present in
IglV as determ ned by pol ynerase chain reactions which were
devel oped in her lab and are now used for |ot release. The
inplicated I1glV was derived fromdonors that were screened
for anti-HCV antibodies. So, the screening that |'m
referring to here is the second generation EIA 2 screen
t hat was approved to screen donors.

What she showed is that the IglV nade from
t hese donations was IglV that was contam nated with HCV
She showed in the |aboratory that 15-fold nore HCV was
renoved during fractionation in the presence of anti-HCV
anti body conpared to that in the absence of antibody. So,
by renoving this antibody, you reduce the efficiency of the
removal of HCV that was present in the plasma pools.

She al so went on to show that IglV from
screened donors | acked activity agai nst HCV envel ope

proteins. 1In order to do this, she actually got



N

o g A~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23

24

56
constructs, expressed the reconbi nant HCV envel ope protein,
set up ELI SA assays to neasure those antibodi es, and showed
that the IglV fromthese donors | acked the anti bodi es that
bind to the envel ope proteins, and those anti bodies are
probably anti bodies that are required for neutralization of
t he anti body.

|"mjust going to nmention here that recipients
of i mmunogl obulin that devel op HCV infections were
i nvestigated by conparing sequences taking plasma from
t hese individuals, taking the inplicated i mmunogl obulin and
anplifying PCR and then doi ng DNA sequencing. This is an
ongoi ng investigation to determ ne whether recipients of
this i munogl obulin really develop the HCV as a result of
this treatnent. This wll be the first description of
transm ssi on of HCV by i munogl obulin, the intranuscul ar
product. So, we do not have proof of this, but this is an
ongoi ng investigation at this tine, and | explained to you
how that is going on.

In her future studies, Dr. Yu wll identify the
nature of anti bodi es which form conpl exes with and
neutralize HCV. She will study glycosylation and
i mmunoreactivity of expressed E1 and E2 envel ope proteins,
and she will also search for HCV receptors in hepatocytes

or cell Ilines.
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The m ssion rel atedness is very clear.

Transm ssion of HCV represents a serious threat to pl asna-
derived products. Research directed towards an
under st andi ng of the nechani sns involved in transm ssion
will help prevent future cases. Devel oping sensitive PCR
nmet hod for | ot rel ease provides assurance that products

wi |l be safe.

Now |'m going on to Dr. Shrake's research. [|I'm
going to have to go through this nore quickly. The first
project that 1'mgoing to describe is Ramfications of the
Li nkage Between Ligand Bi nding and Protein Denaturation and
Intra- and Inter-Protein Interactions with Respect to
Protein Stability and Structure.

" mgoing to go through these concl usions.

What he has shown is that biphasic denaturation in the
presence of a ligand -- what we're tal king about are
saturated fatty acids -- does not relate to unfol ding
different parts of the sane nolecule, but rather to

unfol ding different kinds of nolecules, those with | ow

| evel s of bound |ligand and those with higher |evels.

Di stingui shing between these two nechanisns is crucial when
interpreting protein unfolding data. This mechani sm has
been nodel ed t hernodynam cal ly.

He has shown that coupling between the
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unfol ding equilibriumand the disulfide-nediated
di meri zation of partially and fully unfol ded al bum n
nmononers is responsible for the two unfolding events in
unbl ocked protein. Blocking the free sul fhydryl precludes
such dinerization and yields a single unfolding transition.

He's al so shown that the binding of halide
ani on pronotes a confirmati onal change in the protein
resulting in a formthat undergoes essentially ideal two-
st at e unf ol di ng.

Future directions. |Inmmediate goals are
identifications of the regions of human al bumin involved in
the two maj or heat-induced unfolding transitions at |ow
ionic strength and neutral pH, |ocation of the principal
hal i de ani on binding site and thernodynam ¢ nodeling of the
two extreme protein forms, that which undergoes non-
cooperative unfol ding and that which undergoes concerted,
hi ghl y cooperative unfolding. 1In the longer term the
causes and ways of mnimzing the polynerization of
proteins during folding or refolding will be studied as
wel | as polynerization of native proteins.

M ssion rel atedness. Results fromthese
studies on the thermal stability of human al bum n, as well
as other studies, have facilitated the |licensing of the

first albumn product with a single stabilizer, that is,
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usi ng caprylate only.

The destabilization of commercial al bum n by
organi ¢ solvent treatnent during processing i S now
understood in ternms of the renoval of bound endogenous
fatty acids which stabilize the protein.

Under st andi ng fundanental aspects of thernal
stabilization of proteins is relevant in general since a
variety of |icensed biologic products undergo heating as a
viral inactivation procedure.

The second project of Dr. Shrake's relates to
the characterization of non-protein colloidal plasm vol une
expanders. I'll just go through the concl usion.

Conpari son of HPLC nethods from ei ght
manuf acturers showed that only the nethod of a single
manuf acturer gives accurate wei ght and nunber average
nmol ecul ar wei ght values for hetastarch, and this is the
basis for using this nethod to nmeasure hetastarch potency.

Experi ence determ ni ng nunber average nol ecul ar
wei ghts from osnotic pressure data from Dextran 70 and
Dextran 40 has permtted participation in setting nolecul ar
wei ght specifications for these products in the proposed
USP nonograph. As a result of this collaboration with the
USP, a set of universal virial coefficients was derived

that permt the accurate calculation of the oncotic
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pressure for Dextran over broad ranges of nolecul ar weights
and concentrations.

Conparing two approaches to calibrate size
excl usion HPLC for Dextran nol ecul ar wei ght determ nati ons,
to establish which is preferable for the USP nonograph.
So, what |I'mtal king about here are these future
directions. He wishes to attenpt to obtain clinical data
fromthe literature which will permt the estimation of
vascul ar bed perneability to Dextran froma resuscitation
nodel and to devel op a generally avail abl e set of
het ast arch nol ecul ar wei ght standards for HPLC nol ecul ar
wei ght .

The m ssion rel atedness of his research. He
has validated the size exclusion HPLC as a net hodol ogy
whi ch al | ows approval of the first generic hetastarch
product. The exi stence of approved USP nonographs with
Dextran 70 and 40, as well as hetastarch, provide a great
deal of regulatory relief to the agency since the
nonogr aphs define the direct substances and products
avoi di ng i ssues of saneness when consi dering potenti al
generic products.

|'"mgetting close to the end. | know this has
been a very long presentation, but I"'mtrying to give ful

justification to the people who have done all this work.
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The investigator for this project is Suong Tran
who is in the | aboratory of Andrew Shrake. The title of
her project is the Folding Pathways for Al pha-1 Proteinase
I nhi bitor.

The rationale for the project. Alpha-1
proteinase inhibitor is a serine proteinase inhibitor, a
serpin that acts on elastase and limts tissue destruction.
Serpins have a tendency to polynerize which renders them
i nactive. She wished to study folding conditions that
mai ntain the stability and function of the nononer and
avoi d pol yneri zati on.

Her results showed that polynerized protein
unfol ds at higher tenperatures and hi gher denaturant
concentration than the nononer. The folding rate of the
polymer is tenfold slower than that of the nononer.

In the presence of |ow concentrations of the
denaturant quantity, the nononer unfolds to an internediate
state as shown by HPLC. Polynerization occurs as partly
unf ol ded nononers interact.

Concl usions. The polynerized protein is nore
stable than the active nononer. The folding of al pha-1-PI
i nvol ves internedi ate species. Polynerization can be
m nimzed by controlling the conditions for the

internedi ates, e.g., tenperature and presence of
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denat urants.

M ssion rel atedness. Al pha-1-Pl is a |licensed
product regul ated by the Laboratory of Plasnma Derivatives.
The studies of the folding of this protein relate to its
manuf acture, efficacy, and stability. The results of these
experinments can be used to design nodified nolecules with
enhanced activity and/or stability.

So, how do we work as a group? Wat this slide
is trying to depict is how the various sections, the Viral
Safety Section, the Imunol ogy Section, and the Protein
Chem stry Section, interact as a group. \What | hope |'ve
clearly shown you in the first part of ny presentation is
that these groups and expertises are required to regul ate
the products that we're |looking at. So, without a viral
safety expert, a protein chem st, and immunol ogist, | think
it would be very difficult to regulate these products.

But how do we interact at a research level? W
have a weekly neeting where we di scuss work in progress.
What |'ve tried to indicate here is that it's very clear
that both Dr. Yu's group and nmy group are interested in
viral pathogenesis and protection, which is an area of
interaction between our two groups. Wat |'ve listed as an
area of interaction between the three groups is protein-

ligand interaction. Cearly to | ook at envel ope proteins
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and how they interact wwth anti bodies relates to protein-
protein interactions.

In ny group identifying peptides and
identifying the nethodol ogy, the chem stry involved in
linking the peptides to carriers involves chemstry. In
general in immunology, interaction of antigen and
anti bodi es and |igands and the receptors involves protein-
protein interactions.

Protein-ligand interactions are obviously the
maj or thenme in Dr. Shrake's lab and this ties our three
groups together.

What | would say is that even though we cone
from di verse backgrounds, we're able to neet on a regular
basis both formally and informally to discuss our projects
in a nmeaningful way and | earn from each ot her which hel ps

our research and which hel ps us perform our regulatory

duti es.
Thank you.
DR. SWSHER  Thank you, Dr. Gol ding.
Are there questions fromthe commttee? Yes.
REV. LITTLE: Dr. CGolding, | have a question
about the project on the cytokine release. 1've had three

separate instances of what was | abel ed chem cal neningitis

follow ng infusions of IVIG | was wondering if this is
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part of the inflammtory process that you're referring to.

Al so, are there products now that exist that
have this renoval of the -- is it LPS? |Is that what you
sai d?

DR. GOLDING Well, in terns of aseptic
meningitis, aseptic neningitis is a known conplication of
lglV therapy. |It's now asked of manufacturers that they
state in their |abel that aseptic neningitis is a possible
side effect after using IglV.

What the cytokine basis for that is, as far as
I know, is unknown, but | think what you've pointed to is
an area which should be | ooked at. Wat | would think as a
possibility that certain cytokines are rel eased at the
bl ood brain barrier when you infuse IglV and that those
cytoki nes are responsible for the neningitis.

| would think that the type of cytokines that
we have | ooked at like TNF and IL-1 are candi dates that |
woul d put high on the |list as being possible nediators of
this reaction. So, | think you put your finger on a
situation which is very worthwhile to | ook at and shows the
connection between cytoki nes and these products that we're
| ooki ng at.

Your second question relating to LPS. W are

goi ng through a process now of |ooking at different
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fractionators and | ooking at the bioburdens. One of the
things that stands out is that because of the nature of the
process, there often is a high bioburden in these products
and the manufacturers obviously do a sterile filtration to
remove bacteria, but the sterile filtration does not renove
| i popol ysaccharide. It is a problemin the industry that
they often end up with high anobunts of LPS or endotoxin in
the final product. The release test is a rabbit pyrogen
test which has been used for nany years.

But it is also possible to neasure LPS in these
preparations even though that's not the release test. W
often find that the LPS | evel s are neasurable and are
detectabl e and on a [ evel which we know can induce the type
of reaction that we're seeing in the | aboratory.

So, that research and the finding out there in
industry tells nme that what we should try and do is find a
way of renoving nore LPS fromthe product and | think we
woul d get rid of these -- 10 percent of infusions are
associated with chills and fever and headache. [If you give
the infusions nore rapidly, you probably approach 80
percent or 100 percent of the patients getting it. |'m
convinced that one of the factors is the
| i popol ysacchari de.

DR. HOLMBERG  You expl ai ned to us about your
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over |l apping of different | aboratories and neeting on a
weekly basis, but where's the intersection of all of this?
Are you col |l aborating together on any focused research?
DR. GOLDING Well, several of the projects

lead to interactions and di scussions and sharing of

techni cal expertise. 1'll give you one exanple.

In ny laboratory -- and this is supervised
mai nly by Dr. Scott -- she set up very sensitive techniques
to nmeasure cytokines using PCR  In Dr. Yu's |laboratory,

PCR is used mainly to |look for viral contam nation of
products. It's clear that many of these IglV or Ig
preparati ons which we're |looking at mainly today, if they
are contam nated, have very |low |l evels of contam nation
It's very inportant to nodify the PCR so that it wll be
hi ghly sensitive and al so consi stent.

There's a | ot of discussion between the
different people in the different groups. W neet on a
weekly basis and this is the type of thing that we'l
di scuss.

Anot her issue that has conme up. W haven't
devel oped a research project for it, but it has conme up and
we're starting to think about it very seriously. It's
sonmething for the future. |'msure you' re aware of prions

and CJD. This is a very cross-cutting issue, very
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i nportant in blood products, and is very inportant in our
| abor at ory.

So, we have a protein chemst. W have an
i mmunol ogi st and we have virol ogi sts and we have started a
di scussion group to tal k about possible projects that we
can do which wll be unique to | ook at prions and possible
contam nation of bl ood-derived products with prions.

So, those are just sone exanples, but in
general, if I have a protein problem the first place |l
go to is Andy Shrake or Suong Tran, and if there are
problens related to ny work which relate to virology, |'ll
go and speak to Mei-ying and her group. So, besides
nmeeting on a regular basis, there are many infornal
nmeet i ngs.

We don't have a particular project at the
nmoment which is really a project where nmenbers fromthe
separate groups are actually contributing, but the prion
area is one area that we're | ooking at very seriously to
try to devel op a project where nenbers of each group wll
be invol ved.

DR. SWSHER Dr. Nel son.

DR. NELSON: | had a question. You nentioned
that Dr. Yu had had sone data on the intramnuscul ar

i mmunogl obul in and hepatitis C and she was sequencing the
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viruses fromthe product and from sone of the people that
were infected. Does the data suggest that the

i ntramuscul ar i munogl obulin transmtted hepatitis C, or is
it too early to make that concl usion?

DR GOLDING Well, there isn't a definite
conclusion. There was a single patient who was infected
wth HCV. He was a traveler. He received Ig. There was
no obvious risk factors except as a child he was invol ved
in an accident and may have had sone transfusion.

H s plasma and the inplicated Ig |lot were
obtained by Dr. Yu's |aboratory and what they did is they
anplified different regions of the HCV genone using
different PCR prinmers and then, working with Dr.

Fei nstone' s | aboratory, sequenced those regions.

The results were not clear in the sense that
t here was hi gh honol ogy between the plasma -- one region of
the plasma HCV and the Ig fromthe lots were highly
honol ogous and were different fromother HCV isol ates that
you would find in the U S. But there was another region
that was different between the plasma and the patient,
sufficiently different to think that they really did cone
fromtwo sources.

So, as aresult of all that analysis, we cannot

be sure that that patient actually received that Ig |ot.
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There's |like conflicting data.

What has been done as an ongoing study with the
CDC -- and the CDC are playing the primary role here --

t hey have gone to the clinic where their patient received
that 1g lot, have identified over 100 individuals, taken
bl ood fromthem and tested them Al those individuals
were negative. The normal incidence is sonmewhere around 5
percent. So, even if one or two were positive, that

woul dn't have been hel pful. So, as far as we can tell,
this Ig lot did not transmt the disease.

But that work we think was very inportant and
t he net hodol ogi es i nvol ved that she has devel oped in her
| ab are very critical in trying to investigate this which
has very far-reaching inplications in terns of |Ig treatnent
of travelers.

DR. SWSHER. O her questions?

DR HOLMBERG | think this is very responsive
for Dr. Yu to respond to the mappi ng of the nucleic acid.
However, who sets the priority for the research?

DR. GOLDING Wwell, | think what you are asking
is adfficult question. | think it's evolving now at CBER
at the highest levels and at the division levels. Wat is
happening is it's evolving into a situation where we're

being told nore and nore what the priorities of the
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research are, and I think we're going to be told which
particul ar projects should be pursued and which shoul dn't
be pursued. But this is a new devel opnent at CBER

Until a few years ago, each investigator was
doing investigator-initiated research. He was presenting
his research in different neetings, at semnars, site
visits and so on, and he was getting feedback fromthe
peopl e around him including his supervisors, and if there
was a problemw th his research, he woul d know about it.
One of the neasures of his research was his productivity,
and we al so have a Pronotion and Revi ew Conm ttee which
woul d | ook at that research in terns of its productivity.

The whol e idea of the research being strictly
mssion related is a relatively newidea. | don't know how
many BPACs you' ve been to where you've heard site visits.

I don't know if you' ve heard a presentation before where
we've actually tried to relate our work to the m ssion of
CBER. So, as far as | know, this is a relatively new
devel opnent and it's going to increasingly becone an issue
at CBER that we will need to justify our research in terns
of our m ssion.

What's going to happen besides this type of
presentation is that there is going to be a CBER oversi ght

commttee that is going to |look at all the research
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prograns and deci de which research prograns should be

supported and which shoul dn't be supported.

sessi on.

DR. SWSHER. O her questions?

(No response.)

DR. SWSHER. Thank you very nuch, Dr. ol ding.
| think we are ready now for our closed

Those of our guests and observers w il please

clear the roomas quickly as possible and the CBER staff

peopl e.

recessed,

(Wher eupon, at 10:15 a.m, the conmttee

to reconvene in closed session.)



