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DR. BRACEY: Welcone to the second day of
the Thirty-Third Meeting of the Advisory Commttee on
Bl ood Safety Availability. M. Chairnman, are you ready
to take the roll call?

DR. HOLMBERG Yes, good norning. Dr.
Bracey?

DR. BRACEY: Present.

DR HOLMBERG Also | would like to rem nd
those individuals as | call your name out if there is a
conflict of interest, if you could please nention any

conflict of interest or maybe a perceived conflict of
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interest that you would like to disclose at this tine.
Dr. Bracey, is there any disclosure that you would I|ike
to make?

DR. BRACEY: None.

DR. HOLMBERG Dr. Benjam n?

DR. BENJAM N: Present. To disclose that |
have been involved with clinical trials and sit on the
Scientific Advisory Board for Cerus Corporation.

DR. HOLMBERG Thank you. Ann Marie

364

Benzi nger ?

M5. BENZINGER Here. Present. No
conflict.

DR. HOLMBERG  Julie Birkofer?

M5. BI RKOFER: Present. Conflicts would be
that Cctapharma is a nmenber of the Plasma Protein
Ther apeutics Association, as is Baxter, which has a
relationship with Cerus. Both of those conpanies are

menbers of the association of which |I'm enpl oyed.
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10 DR. HOLMBERG  Thank you. Dr. Bloche is
11 not here. Dr. Duffell?

12 DR. DUFFELL: Present. And I'l]I

13 acknowl edge a potential for a perceived conflict of
14 interest for ny enploynment with BCT but I'Il also

15 hi ghlight that | haven't had any engagenent with the
16 Navi gant organi zation in about four years.

17 DR. HOLMBERG So noted. Thank you. M.
18 Fi nl ey?

19 M5. FINLEY: Present, and |I'm enpl oyed by
20 Cel gene Corporation, which has a snall stem cel

21 busi ness.

365

1 DR. HOLMBERG So noted. Thank you. Dr.
2 Koui des?

3 DR KOUI DES: Present. | serve on the

4 nmedi cal advi sory boards for CSL Behring and Baxter

5 though the Baxter relationship is only with human

6 pl atel et product, not with any association with Cerus.
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HOLMBERG  Thank you. Dr. Lopez-Pl aza?
LOPEZ- PLAZA:  Present. No conflict.
HOLMBERG M. Matyas?

MATYAS: Present, no conflicts.

T 3 3 3 3

HOLMBERG Dr. Pierce is absent. Dr.
Ransey?

DR. RAMSEY: Present. Good norning. As |
nmenti oned yesterday, colleagues of ny institution are
working on clinical trial with a product from
Oct apharma and the bl ood bank is receiving sone
| ogi stical support for that project.

DR. HOLMBERG  But you are not directly
I nvol ved?

DR. RAMSEY: |I'mnot directly supported by

t hat, no.

366

DR. HOLMBERG Thank you. Dr. Roseff,
absent. Dr. Sandler?

DR. SANDLER: Present. Li ke Dr. Ransey, ny
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bl ood bank participates in an Cctapharma study. | have
no financial interest or conflict of interest.

DR. HOLMBERG Thank you. Ms. Thomas-Wade
Is absent. Dr. Triulzi?

DR. TRIULZI: Present, and a participant on
the nedi cal advisory board for Cerus and a partici pant
in the Cerus SPRINT trial.

DR. HOLMBERG. Thank you. Let ne just go
back, as you nentioned the SPRINT trial. Dr. Lopez, |
think there was a conflict there. Wuld you like to
mention that?

DR LOPEZ- PLAZA: Yes. | also was a
participant for the SPRINT trial.

DR HOLMBERG Only reason | renenber that,
I's she's a coauthor on one of the articles.

DR. LOPEZ- PLAZA: Yes. Sorry. | didn't
know t hat meant --

DR. HOLMBERG  Thank you. Dr. Kuehnert?
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1 DR KUEHNERT: Here.

2 DR. HOLMBERG Dr. Epstein?

3 DR EPSTEIN. Present.

4 DR. HOLMBERG. Dr. Klein?

5 DR KLEIN: Here.

6 DR. HOLMBERG  Commander Libby is absent

7 today. Dr. Bowman | amsure is on his way, probably

8 battling traffic. And sitting in for Dr. St. Martin

9 is --
10 DR. SOLOVON: Ruth Sol onon, no conflict.
11 DR. HOLMBERG. Dr. Sol onon, thank you.

12 And, also for HRSA is Dr. Burdick.

13 DR BURDI CK: Present.

14 DR. HOLMBERG  Okay. Thank you, sir. |

15 woul d al so again like to rem nd individuals as they

16 speak today to declare any potential conflict of

17 interest so that the Conmttee has a good understandi ng
18 of your point of view And not disclosing that wll

19 not inhibit you from speaking but we would |like to know
20 that so that we can have a clear evaluation of the

21 coments that you make. 1'Il turn it back over to Dr.
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Bracey.

DR BRACEY: Thank you. Yesterday we heard
extensi ve presentations regarding existing threats,
emerging threats, and potential threats as well as
i nformati on regardi ng the capabilities of our
di agnostic system and we heard sone very interesting
presentations in terns of the ethical considerations in
terns of deci sion-making.

Today we will hear from nore individuals
regardi ng current systens for pathogen reduction. As a
matter of adm nistrative business, | would |like to ask
the Conmttee to consider, we have two drafts,
proposal s for consideration and obvi ously we have ot her
information to hear but there is the opportunity for us
to have a working lunch. If a small group of
i ndi viduals woul d be interested in working on further
refinement of the draft during lunch so that we can
make the afternoon's business nore efficient, would
that be acceptable to the Commttee?

PARTI Cl PANTS:  Yes.

DR. BRACEY: So then we will plan to do
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that. Mbving ahead --

DR. HOLMBERG If | can just nmake a comment
concerning that, just as trying to keep us in
conpliance with the FACA rules, is that any discussions
that take place in the subgroup have to be fully
di scl osed to the open forum to the entire Commttee.

DR BRACEY: We will do that. In the
interest of tinme, | would like for the speakers to
stick closely to the allotted tine to allow us to have
the tine for discussion and devel opnent of the
recomendations so that | don't intend be rude but when
we reach five mnutes over |I'Ill indicate that by
flashing the marker here.

Qur first speaker today is Dr. Klein
Harvey Klein. Dr. Klein is the Chief of the Departnent
of Transfusion Medicine and he's the Special Assistant
to the Director of Science for Cinical Center for NIH
He's a graduate of Harvard and Johns Hopkins and he is

Adj unct Professor of Medicine at Johns Hopkins. He's
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coaut hored nore than 200 publications and is the

co-editor of Mbollison's Transfusion Medicine. He has

370

done a trenmendous anmount of work in the field
recogni zed by various awards. He will present to us
today on the review of the Canadi an Consensus
Conf erence on Pat hogen | nactivation

DR. KLEIN. Thank you very nuch, M.
Chairman. In the interest of full disclosure, |I would
like to disclose first that I'mnot a Canadian. That's
a politically neutral statenment. And ny second
di sclosure is that |I've worked for 35 years with Dr.
Harvey Alter, who presented yesterday, so if ny
opi nions and biases seemsimlar to his, they're
probably not random

Thank you. Al right. WlIlI, as we heard
yesterday, there are a variety of ways that we avoid
risk in transfusion nedicine, all the way fromthe

donor history and exami nation to testing, which is the
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bulwark to limting exposures by using the appropriate
i ndications for transfusion. W haven't tal ked nuch
about that but it is a very inportant one. And yet
despite these various ways of limting the risk, the

i nfectious risk of transfusion, we saw just several

371

years ago as you heard yesterday the introduction of a
new agent into the United States, an epidem c which
resulted in norbidity and nortality, as the result of
West Nile virus and certainly we could expect that this
woul d happen and wi || happen agai n because of the way
that we deal with infectious agents today.

Now, this is the paradigmthat you heard
about yesterday, and | put this on a scale of when
tests appeared to safeguard the U. S. bl ood supply. You
can see that syphilis went back to 1938. Then there
was a large interval until around the early seventies
when hepatitis B surface antigen cane into use and

since then we have added numerous tests to safeguard
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the bl ood supply and despite this there are numerous
agents either here or on the horizon for which we could
make an argunment for test. Now, Dr. Steve Wagner
poi nted out to nme yesterday that if |I were actually to
use cost instead of test, the curve would be a great
deal steeper.

Now, on the other side, the pharnaceutica

i ndustry for plasma fractions has a different strategy,

372

that is, using nethods to inactivate agents in the
pl asma fractions. And using that particul ar strategy,
| ooki ng at pool ed plasma fractions, there hasn't been a
transm ssion that | know of, of H'V, HBV or HCV since
1987, and in fact when the West Nile epidemc cane to
the United States, there were no transm ssions that we
know of , of West Nile virus.

So, we learned a nunber of lessons | think
fromviral inactivation of plasma fractions, first that

the efficacy of the plasna fractions have been very
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11 wel | - mai nt ai ned; second, that we haven't seen toxicity
12 now for many years; third, that imunogenicity is an
13 I ssue but it's seldom encountered; and that vira

14 safety could be achieved with nethods that kil

15 sonewhere between six and seven | ogs.

16 The goal of pathogen inactivation in blood
17 conponents initially was to elimnate the transm ssion
18 of viruses, particularly follow ng the Al DS epidemc
19 but there are secondary drivers such as bacteria and
20 parasites, as we heard yesterday, and there's al so

21 added val ue perhaps in elimnating the risk

373

1 of graft-versus-host disease and possibly even TRALI

2 dependi ng upon what technol ogy is used.

3 There are additional considerations for

4 singl e conponents conpared to fractions. There's a

5 hi gher viral concentration in a single conponent that's
6 infected than the | arge pool, perhaps. There are nore

7 proteins to consider in fresh frozen plasma than saying
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just Factor 8 or Factor 9. There's a limted ability
to purify. Cells are nore fragile in general than
proteins, and bags for inactivation are not tanks.

Now, there are a variety of nmethods that
you're going to hear about |later today and | want to
enphasi ze that in the Canadi an Consensus Conference we
did not consider any particul ar conpany's technol ogy.
What's the reason for slow acceptance of inactivation
in the United States? There are probably several. As
you heard yesterday, the safety of the vol unteer bl ood
supply is terrific in the U S. today. There isn't any
i nactivation nethod for all conponents. CQur
surveillance and screening tests have really dealt very

well with energi ng pathogens. W got a test for West

Nile virus, as you heard, in a year, bearing in mnd
that there was already an existing test for Wst Nile
virus when it was introduced into the United States,

al though it was a research test.
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Current technol ogies don't inactivate al
agents, for exanple, small, nonencapsul ated viruses,
spores, high-titer viruses, prions, so there isn't any
technol ogy on the horizon that does it all. There's a
potential risk, as we heard, fromresidual chem cal
agents, and | think we're convinced that that's
relatively small. And then the big issue, of course,
has been cost.

So, last March 29th and 30th, the Canadi an
governnments, Canada, Henma- Quebec, put together a
consensus devel opnent conference using the NI H
consensus guideline. And we can put together a
consensus devel opnent conference when there's a | ot of
data avail abl e but not enough data to make an absol ute
deci si on based on the data, so you ask for consensus.
For exanple, you wouldn't need a consensus conference

to use insulin for type one diabetes but if you wanted

375

to tal k about beta cell transplant, you probably need a
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consensus conference.

So, the topic was identified and background
materials were supplied. A steering commttee crafted
si x questions, which | wll show you, identified
speakers to provide background and appoi nted the
consensus panel, of which | was the Chair. The
speakers nmuch |ike yesterday and today outline the
i ssues and that took a day in Canada. The panel then
deli berated late into the night and produced a draft
statenment answering the six questions. That statenent
was then presented to the public on the foll ow ng day
and comments were gathered fromthe audi ence and
comments were solicited fromthose who weren't present.

Over the next nonth or so the panel revised
and refined the consensus statenent which has now been
published. And this is the consensus panel. | was the
chairman, as | said. Dr. Anderson is a hematol ogi st,
who deal s with henophilia and other hematol ogic
di sorders. Marie-Josee Bernard is a |lawer by training

but an ethicist and a nedical ethicist by practice.

376
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Dr. Richard Cabl e, another Anerican, has a |long history
of running regional blood centers, so he's a
transfusion consultant. Bill Carey is a patient who
received nmultiple transfusions over many years for
chronic anema. Jeff Hotch is an econom st who | ooked
at cost-benefit issues; Nancy Robitaille, a pediatric
hemat ol ogi st who al so does transfusion. Marco
Sivilotti is an intensivist who also has credentials in
toxi col ogy, and, finally, Fiona Snaill is a

m crobiologist. So, it was an interesting group of
individuals with differing expertise and differing

per specti ves.

Now, getting to the questions, the first
question was whether the current risk of
transfusion-transmtted di seases in Canada is
acceptable in relation to the other risks of
transfusion. And the panel heard a | ot of testinony
and clearly recogni zed the dramati c advances in
transfusion safety over the |last two decades. And
these are simlar to data that you saw yesterday.

These happen to be the Canadi an data but | would
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suggest to you that the difference between 1 in 7
million and maybe 1 in 3 nmllion in the United States
for HHV is really not an inportant difference. By and
| arge the agents that we're so concerned about have a
very low risk in Canada as in the U S.

The risk of bacterial contam nation was
consi dered. And again, you saw t hese data yesterday,
prior to the inplenentation of bacterial testing and
subsequent to the inplenentation of bacterial testing.
These m ght not be the exact data you heard yesterday
because this was in March of |ast year, and we've had
subsequent data but this is ballpark. This is the
bal | park risk for bacterial contam nation.

And, finally, the Commttee heard that the
henovi gi | ance data around the world suggests that the
aggregate infectious risks are far, far smaller than
the current noninfectious risks of transfusion, that
is, the risk of acute henolysis, delayed henolysis and
TRALI. And so the Committee felt that based on those

data al one we coul d not recomend i ntroducti on of
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pat hogen inactivation with its attendant unknown ri sks.

However, active surveillance can't account for the risk
of an energing transfusion-transmtted pat hogen, and
energi ng agents, as | have shown you, have been
detected in blood at an increasing rate since the HV
epidem c and are certain to continue to do so. Any
virol ogist or mcrobiologist will tell you that.

The reactive strategy of surveillance and
then identification and then test devel opnent not only
permts an agent to get into the bl ood supply but
frequently by secondary spread, as was the case with
HV, to spread widely and, |ike H'V, before the disease
IS ever recognized.

Now, in addition to the norbidity and
nortality of these new agents that are introduced into
the bl ood supply, every tinme this happens, it
underm nes the public confidence in the blood supply.

And so the consensus panel recogni zed that really such
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a risk requires a proactive approach in accordance with
the precautionary principle as contrasted with a
reacti ve approach.

Part A of this question of how safe is the

bl ood and whet her pat hogen inactivation ought to be

i ntroduced was, if so, if it was a good thing to do,
under what new circunstances shoul d pat hogen

i nactivation be inplenented? The panel felt that given
the recognition of transfusion-transmtted agents that
are entering the bl ood supply, that pathogen

i nactivation should be inplenented as soon as a

feasi ble and safe nethod to inactivate a broad spectrum
of infectious agents is available. The panel

acknow edged that noni nfectious hazards of transfusion
can entail serious safety issues, which deserves
specific attention, and enphasi zed that introducing

pat hogen i nactivation technol ogy should not preclude

efforts to reduce the noni nfectious risks.
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And this was, | put together sone data that
Sunny Dzi k presented at that particul ar conference
| ooki ng at sone of these nethods of reducing the risk
of transfusion that don't deal with infectious risks.
And if you actually look at the costs of doing this,
the increnental cost, for exanple, of putting in a

barcode is 10 to $20 per unit. These are Dr. Dzik's

data. O getting a unified online database so that
each hospital could call another hospital or use the
Internet to find out whether a patient had had
transfusion reactions or henolysis in the past, that's
bei ng done in Canada, in Quebec, that would cost 3 to
$6 a unit, and excluding donors by testing, for
exanple, with HLA testing for antibodies would cost 1
to $2 a unit.

So, you could introduce all three of these
for 14 to $28 a unit. It's not an enornous cost and

really shouldn't stop the introduction of some other
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12 technol ogy for infectious agents. The cost per event
13 avoi ded i s probably about a mllion and a half dollars
14 by Dr. Dzik's estimates but again that's for all three
15 of these.

16 The B part to this question is if you

17 i ntroduce pat hogen inactivation should the criteria be
18 the same for red cells, for platelets and for fresh

19 frozen plasma or should you have different criteria,
20 and the panel felt that the sane criteria of safety,

21 feasibility and efficacy should be applied to all bl ood

381

1 conponents.

2 It recogni zed that a single nethod to

3 i nacti ve pathogens in all conponents woul d be ideal;

4 however, the absence of an integrated system shoul dn't
5 i nply that pathogen inactivation of any one component

6 shoul d be delayed until a nethod is proven satisfactory
7 for all components. In other words, don't let the

8 excel | ent be the eneny of the good.
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9 Shoul d different criteria be used for

10 certain patient populations? And this has been a hot
11 issue. And the panel felt that there should be

12 uni versal applications to these products.

13 Traditionally premature infants, children, pregnant
14 wonen have been consi dered vul nerabl e popul ati ons;

15 however, these patients may al so be at particular risk
16 for the infectious agents and they m ght arguably

17 derive special benefit from pathogen inactivated

18 conponents.

19 There are few data avail able on which to
20 i ndi vidualize the risk-benefit assessnment for these

21 so-cal |l ed special vul nerable populations. So, that if

382

1 new i nformati on becane avail able that identified groups
2 of patient who shouldn't receive pathogen inactivated

3 products, then one would deal wth that but at the

4 present the panel felt that treatnment should be

5 uni versal, all blood conponents for all patients.
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6 The second question was, what would be the
7 mnimally acceptable safety and efficacy criteria for
8 t he preapproval assessnent for pathogen inactivated

9 products and specifically what criteria should govern
10 accept abl e toxi col ogy standards and how shoul d they be
11 assessed?

12 And as we heard yesterday, this is really
13 the purview of the regul atory agencies, and we know
14 that around the world different regul atory agencies

15 have established their own standard approaches. Each
16 agency has specific protocols and criteria. They | ook
17 at things such as genotoxicity and nutagenicity and

18 ot her things that we heard about yesterday. And the
19 panel certainly endorsed rigorous application of these
20 standards but strongly recomended that we use

21 wel | - desi gned, random zed clinical trials with rel evant

383

1 endpoi nts for safety and efficacy. They also

2 encour aged harnoni zati on of approaches in sharing of
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data anong the various regul atory agenci es around the
worl d, recogni zing that sonetimes this isn't easy
because of proprietary restraints but if there are data
in one country on safety, they really ought to be
shared with the regul atory agency in another country.
And that's a public health issue.

Question arose as to what type of
post mar keti ng surveillance should be required, if any,
with the inplenentation of pathogen reduction. And the
panel recognizes the difficulty in carrying out
post mar keting surveillance but felt that specific
studi es shoul d be mandated by the regul atory
authorities and they ought to be supported either by
t he manufacturers or the bl ood suppliers or both and
t hat postmarketing surveillance for adverse reactions
to these products should be linked to the nationa
henovi gi | ance systenms and annual reports on adverse
reactions to specific products ought not only to be

performed but al so anal yzed and conpari sons of these
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reacti ons ought to be nmade to historical rates of
adverse reactions with non-Pl products as is done with
henovi gi |l ance in some countries around the world. And
t he panel recommended sharing of those henovigil ance
data across national jurisdictions.

And this is just to point out why it's so
i mportant, the panel saw data like this, to do
post marketing surveillance. |f you had an adverse
event of 1 in 33, you would only need a study of 100
patients but if you had an adverse event rate of 1 in
3,000, which is not a rare event, you need a phase
three study of 10,000 people and no one is going to do
those studies. So, we really do need postmarketing
surveillance to pick up what m ght even be fairly
common adverse events. And that's just a statistical
fact. There's nothing particularly deep about that.

Question nunber three was, for pathogen
i nacti vation technol ogi es that have been approved by
the regulatory authorities, what inplications should be
considered prior to adopting themw dely? And there

are a nunber of inplications for blood services as well
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as for others as well as probably unintended
consequences.

So, the suppliers would have to select the
nost appropriate technol ogy anong those avail abl e.
There are certainly logistical issues. The process
woul d require a detailed review of safety and efficacy
data, along with a determ nati on of how adopting a new
technol ogy woul d i npact the processes of the bl ood
col l ectors and processors as well as the hospitals and
then cost-effectiveness data would need to be
conducted. And we'll talk a little bit nore about that
and we're going to have a presentation about that |ater
on.

Consul tation wi th patient-physician
st akehol ders, hospital physicians and transfusion
groups i s mandatory. Inventory nanagenent,
particularly at the time that you cross over from
noni nacti vated to inactivated conponents needs to be
addressed, a detail ed educational program for bl ood
centers, hospitals, healthcare providers and patients

prior to introducing new products. And as is currently
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bei ng done in France -- it probably shouldn't be

i ntroduced nati onwi de -- there ought to be pil ot
projects and France is going site by site, before, to
| ook at things like logistics, environnmental and
occupational health issues.

And should the PI conponent differ in
function -- maybe the platelets aren't quite as good --
fromnon-Pl products, that information has to be
di ssem nated to physicians, to healthcare providers and
to patients through an infornmed consent process. Now,
this is really the responsibility in Canada of the
supplier, the manufacturer and the provincial
departnents of health.

Question nunber four is if pathogen
i nactivation were to be inplenented for all conponents,
what criteria would all ow changes in donor deferral
testing, specifically relaxation of current donor

deferral exclusion policies? And the panel felt that
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the regul atory agenci es should start fromzero and
review all of the donor screening questions and

elimnate or nodify those that are thought to be of

387

mar gi nal val ue, such as tattooing and certain travel
deferrals that we heard about yesterday.

What criteria would allow the cessation of
currently undertaken screening tests? Wl I, screening
tests for agents that are not readily transm ssible by
transfusion but could be inactivated, for exanple, as
we heard yesterday, T. pallidum the agent that causes
syphilis. Screening tests for agents of |ow infectious
titer and high log kill by PI, for exanple, West N le
virus, screening tests for agents that are sensitive to
Pl and for which there are redundant safety neasures
such as cytonegal ovirus, HTLV and anti-core screening
tests for agents that are exquisitely sensitive to P
and for which current tests have poor specificity and

sensitivity, such as our current tests for bacteria.
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And al though it's not a screening test, ganmm
irradi ation of cellular blood conponents woul d probably
be elimnated if nucleic acid-targeted pathogen
i nactivation technol ogy were introduced.
What criteria would allow a decision not to

i npl ement a new screening test? Well, a candidate

388

agent woul d be shown to be adequately inactivated by
the PI technology to do a new nethod. W woul d not
have to test for that unless there was an unusually
high titer. Then the question arose, well, should
there be multiple inventories for each conponent,
I nacti vated and nonactivated, and, if so, how shoul d
you deci de who gets what? And the panel recommended
uni versal inplenmentation. They recomended strongly
agai nst nultiple inventories.

Question nunber five is, how should the
costs and benefits of pathogen inactivation be

assessed? And we heard a great deal about this before
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13 the panel's deliberations and actually Dr. Brian

14 Custer, who will be speaking |ater today, was one of

15 the presenters at the neeting. And the panel felt that
16 I mpl ement ati on of pathogen inactivation should not be
17 based solely on the results of an econom c anal ysis

18 because the costs are currently not really known and
19 the benefits are difficult to quantify. And we can go
20 into that in detail if you would like. |1'msure Dr.

21 Custer wll.

389

1 Costs and benefits shoul d be assessed using
2 a societal perspective, exam ning both direct and

3 i ndirect costs in accordance with published

4 recomendati ons. Methods and nodel s shoul d be

5 transparent with assunptions highlighted and they

6 should be tested on their effect on the results. And

7 the uncertainty about these anal yses shoul d be

8 consi dered not only for the increnental

9 cost-effectiveness ratio but also for the total inpact
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on the budget.

And how shoul d these be aligned with other
bl ood safety interventions or other healthcare
interventions? And the panel felt that a judgnent
about whether the extra benefits outweigh the extra
cost is really context-specific. Perhaps in France
where after the H 'V epidemc there were actual crimna
proceedi ngs putting people in jail and threatening sone
of the mnisters such the Mnister of Health, maybe
they woul d pay nore for pathogen inactivation, | don't
know, but in any case one needs to | ook at the context.

It's probably inappropriate to assign a

390

singl e nunber 1ike $50,000 for a |light-year as the
cutoff threshold for cost-effectiveness. Again, it has
to be context-specific. Decision-makers should clearly
state their reasoning for the decisions with enphasis
on the budget inpact, the extra cost for inproved

patient outconme and sonething call ed opportunity costs.
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Qpportunity costs, let's say, what would you do with
that noney if you didn't use it for pathogen

i nactivation? And, frankly, the panel thought this was
alittle slippery, for exanple, if we didn't spend a
billion dollars a year in sonething, perhaps for
Departnent of Defense, we could introduce pathogen

i nactivation. It doesn't work that way, really, we all
know that, but you have to | ook at opportunity costs at
anyway.

Reasoni ng used for past decisions may not
be applicable for current or future decisions for new
expensi ve technol ogy and, finally, decisions about
scarce resources nust be consistent with the val ues of
t he deci sion-nakers and their patients. So, one

country mght decide that this is incredibly inportant

391

and is wlling to pay a great deal nore than anot her
country m ght.

The final question is the question, the
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panel felt, what other information, considerations and
research-rel ated questions would need to be answered in
order to deci de whether or when a particul ar pat hogen

i nactivation technol ogy should be inplenented? And the
panel recommended that consideration be given to robust
governnental support for a large-scale investnent in
devel opi ng an integrated technology for all blood
conmponents. The panel felt that mathematical nodelling
coul d be used to devel op credi bl e scenarios for the
unknown pat hogen ri sks and these nodels coul d be used
in an econom ¢ anal ysis of candi date technol ogies to
support the decisions about investnent or to determ ne
t he research agenda.

The panel felt that |arge
adequat el y- powered random zed clinical trials should be
performed to evaluate and confirmthe effectiveness of
any new technol ogy and, as we said, post-licensure

studies really need to be done.
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I ntroduction of Pl technol ogi es may have
unanti ci pated consequences to the healthcare system
For exanple, if we use pathogen inactivation and
weren't using new screening tests, perhaps screening
tests for diagnostic purposes wouldn't be devel oped
because there woul dn't be as nuch noney, as big a
market if there were no screening market. Don't know.

Next to | ast would be prion diseases, which
we heard about yesterday. They're not really addressed
by the current Pl technol ogi es, so new technol ogi es
need to be investigated to address these and ot her
resi stant agents, as we nentioned earlier, and research
shoul d address the relative risks and benefits of
pool ed conponents versus single donor components.

And, finally, we're here to tal k about the
United States but really research initiatives should be
directed toward a technol ogy suitable for inplenenting
i n devel opi ng countries, where the risks are so nuch
hi gher and the likelihood of using a screening
technology with nultiple tests is really not practica

and even if you could do that, the risks of the bl ood
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there would be so great that you would not have any
supply left if you elimnated all the positive units.
This was the steering commttee that

pl anned the nmeeting and, finally, there are several

publications out. You have one of those. You have the

Transfusi on publication which gives a full, detailed
report of this conference. And if you want even nore
detail there are proceedings in the conference which
have recently been published in Transfusion Mdicine
reviews. And, finally, I would like to encourage the
Commttee, since |'"mnot a voting nenber, to consider
the i nportance of changing the paradigmfromthe
reacti ve paradi gm of surveillance, identification and
testing to a new paradi gm a prospective paradi gm of

pat hogen i nactivation. Thank you very nuch.

DR. BRACEY: Thank you, Dr. Klein, for that

very good review of the consensus conference.
Questions fromthe Commttee? Dr. Epstein?

DR. EPSTEIN. Well, first just to thank
you, Harvey, both for chairing that magnificent

conference and for sharing a very hel pful summary for
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our Commttee. A very minor point on your, | guess --
one two, three four -- the sixth slide when you
commented that there has been no transm ssion of HV,

HBV, or HCV by a plasna derivative since '87, that's

true for clotting factors but there was transm ssion of

hepatitis C by a particular inmunogl obulin product in
1994 after the introduction of so-called generation-2
screening for antibodies, hepatitis C

So, it's along story, | won't go into it
but it illustrates your key point which is that the
product was not fully safe, it had been thought safe,
but it wasn't until specific-validated viral
i nactivation procedures were introduced that it
actually becane fully --

DR KLEIN: Yes, again, Jay that was
summari zing. | should have said when they used the
i nactivation procedures they used appropriately
val i dat ed procedures, they used, there hasn't been an

introduction of it. But clearly there was sone
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hepatitis fromal bumn, | think at one point in tine as

well but it looked like this was a failure of the

I nactivation procedures.

DR BRACEY: Dr. Sandler?

DR. SANDLER:. Dr. Klein, this took place
al nrost a year ago. Wat difference did it nmake? W're
going to spend the afternoon trying to make a
difference. | would like to learn a |l esson fromthis
to find out how to be effective.

DR, KLEIN. Well, let ne tell you what
difference it nade. | don't see any of our Canadi an
col |l eagues in the audi ence but both Health Canada and
Hema- Quebec are planning to go forward with pathogen
i nactivation technology. And I'mnot the one to give
you the details of that but in fact both governnents
are supplyi ng new funds because they feel that again
context-specific to Canada, where in fact, as you know,

there were crimnal charges and still are crimna

file:///D|/meeting/011008ac.TXT (40 of 389) [1/28/2008 2:07:31 PM]

395



file:///D|/meeting/011008ac. TXT

17 charges in place, they felt that this is the approach,
18 the proactive approach to take. And so this is going
19 to be inplenented. | don't know whose technol ogy or
20 what the tineline is but | think it was enornously

21 i mportant for Canada.

396

1 DR. HOLMBERG  Yes, thanks Dr. Klein. |

2 apol ogi ze for the noise that was perneating fromthe

3 other roomwhile you were trying to speak but what |

4 did glean fromyour presentation was that there

5 appeared not to be a statenent on whether there should

6 be a gradual inplenentation as far as products or

7 whet her they should wait for the entire package; did |

8 m ss sonet hing there?

9 DR. KLEIN. Yes. | hope | made that clear,
10 because it was very clear at the conference that when
11 even one conponent has a safe and effective procedure
12 to inactivate infectious agents it ought to be

13 i ntroduced and one should definitely not wait for the
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14 availability of either an integrated systemthat takes
15 care of all conponents or three systens or four systens
16 that can do all conponents. Once again | think the

17 idea is not to let the perfect be the eneny of the

18 good.
19 So, they were very nmuch agai nst havi ng dua
20 I nventories, against holding introduction of one

21 conponent, which was safe, effective and cost effective

397

1 by the country's context until others were avail abl e

2 and felt that as soon as sonet hing was safe and

3 effective, it ought to be introduced.

4 Now, the only, again, the only hesitation

5 have is that it was felt very strongly that this should
6 be introduced gradually in ternms of finding out via

7 pil ot projects but not gradually because we wanted to

8 see whether in fact this was safe and effective. That
9 needs to be denonstrated first and then the | ogistics

10 need to be worked out perhaps by pilot project
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i nt roducti on.

DR. BRACEY: One last question and then
we'll have to nove on. Dr. Epstein?

DR. EPSTEIN. Harvey, one issue that
troubles nme is the issue of trading off of risks.
Let's say for argunent's sake that there is sone smal
risk to patient groups fromthe inactivated product but
that that risk is statistically greater than the
current risk of a TTD. Did the Commttee | ook at the
question of whether it is reasonable to trade a snall

decrement of current safety for an advantage of

398

prepar edness, in other words, precaution against
energi ng agent? Because, | think one of the underlying
problenms in the field is the naive assunption that
there will be no downside to safe and effective

pat hogen reduction technology. There's no such thing
as absolute safety. Wiat we're really tal king about is

potentially shifting of risks.
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DR. KLEIN. Jay, that was discussed in
great detail. W already know that you | ose sone
conponent when you pat hogen inactivate so there's a
supply issue. W already know that you damage what ever
cell you treat to sone extent so it's not quite as
good. Is there sone snmall issue on safety? Cbviously
you're really not entirely sure until you do
post mar ket i ng.

So, that was discussed in great detail and,
as you know, the current risks in Canada are even
smaller than the risks in the United States, so this
was of great concern to the Canadi an governnment. But
think the issue of the certainty, that these are not

the | ast agents, that the preparedness argunment was a

399

very powerful one, and while West Nile virus didn't
cause nmuch in the way of norbidity and nortality and
you could maybe wite that off, I don't know, the fact

t hat another agent like H 'V could be introduced really
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wei ghed very heavily on the panel nenbers, particularly
those who weren't in the transfusion nedicine field,
and | think that carried the day.

DR BRACEY: W better nove on in the
interest of tinme and fairness to the other speakers.
Thank you, Dr. Klein. Qur next speaker is Dr.
Margarethe Heiden. Dr. Heiden joins us fromthe
Paul -Ehrlich Institute in Germany. She specializes in
henost aseol ogy, bl ood conponents and stemcells. She's
the head of the section of transfusion nedicine. Her
mai n responsibilities include marketing, authorization
of bl ood conponents, including red cells, |eukocytes,
pl atel ets and she also is a nenber of the Task Force
for Blood Safety at the Institute and a nenber of the
Nati onal Advisory Committee. Wl cone.

DR. HEIDEN: Thank you. Thank you very

much for the kind introduction. Thank you for the

400

invitation. And first of all | have to say that |
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cannot say anythi ng about the European experience, and
that's why | am speaki ng about the German experience,
and the second thing is | got the inpression fromthis
day and especially yesterday, that nmuch information was
al ready said but and hopefully | at least will add
sonet hi ng new i deas, | hope.

Okay. FEuropean |egislation regulating
bl ood conmponents, we three nain directives, which
i nvol ve the regul ati on of bl ood conponents, bl ood
collection, the first one, and its technical directives
gi ving standards of quality and safety for collection,
testing, processing, storage, distribution of blood
conmponents, and the point is that details going over
t hese standards have to be regul ated by any country
depending on its technical feasibility, also its
epi dem ol ogi cal situation and al so econom c situation.
The other two directives, giving standards for
screening tests, IVD directive and the nedical device
directive, giving standards for apheresis and bl ood bag

systenms, and son on, these directives regulate the
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mar keting, the comng into the European market for
t hese nmedi cal devices in |VD but the use of these
depends again on each country in Europe.

Ckay. Qur national l|egislation for blood
conponents Germany, first of all, is to say that bl ood
conponents are considered strict according to our
definition in our drug |aw and the bl ood establishnents
need a manufacturing |icense given by the regiona
authorities together with the Paul Ehrlich Institute,
the conpetent authority for marketing authorization of
t he bl ood conmponents and the German Transfusion Act
regul ates collecting, details in collection testing,
al so donor protection details and use of bl ood
conponent s.

W have different parties cooperating in
Germany for blood safety. | think it's simlar |ike
here in the United States and in other countries. W
have the conpetent authority for marketing
aut hori zati on of bl ood conponents for henovigilance and
VD vigilance. W have the national authorities which

are doing GW inspections and al so surveillance. W
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have German Medi cal Associ ation, which puts national
gui del ines together with our institute.

We have the Robert Koch Institute that's
responsi bl e for donor epiden ology. And we have al so
the National Advisory Conmittee Bl ood, perhaps sinlar
to this Advisory Commttee, and in this Conmttee al
the parties, the cooperating parties are invol ved.

That means doctors of different types, henatol ogists,
pedi atrics, and so on. Patient organizations, the
Robert Koch Institute, the Paul Ehrlich Institute,
scientific societies, representatives and al so
representatives frompatient organi zations. It is to
note that the representatives fromthe Robert Koch
Institute or fromour institute are not allowed to vote
when reconmendati ons are prepared.

Okay. How are these cooperating parties
i nvol ved in decision-making for the blood safety? W
know t hey have three main strategies for
decision-making. I1t's sonething a little bit m xed up

but mainly for historic reasons it's devel opnent,
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21 deci sion-making if Germany. Okay. W have one, the

403

1 first strategy, we have bl ood conponents are suspected
2 to cause concern. The source of concern may be

3 scientific literature, discussion in different

4 societies, and of course striking henovigil ance

5 reports. Qur drug |aw gives us a definition, what is

6 concern? There is a provision. Wich is very

7 inmportant, | think. "Drugs cause concern, if according
8 to the state of scientific knowl edge there is reason

9 for the suspicion that their use according to their
10 determi nation | eads to harnful effects, which exceed a
11 degree which would be tol erable according to the
12 current state of knowl edge of the nedical sciences.”
13 And, | think that this inplies i medi ate and annual and
14 conti nuous reeval uation of the drugs, of the safety of
15 any given drug.
16 Okay. Then evaluation of all the data, the

17 Paul -Ehrlich Institute has to substantiate the concern
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18 and to start a graduated pharnmacovigilance plan. |If
19 the concern is already substantiated, then we start
20 fromstep two of this pharmacovigilance plan. That

21 nmeans we announce a neasure. And, it starts with a

404

1 witten hearing and dependi ng on the inpact on

2 avai lability of blood, on the econom c pressure and so
3 on, a public hearing will follow to discuss all the

4 details of the inpact of the nmeasure. And, then the

5 step three, official order by the conpetent authority,
6 in case of bl ood conponents and bl ood derivatives and
7 so on; it's the Paul Ehrlich Institute. And exanple of
8 these orders is introduction of screening, NAT

9 screening for HCV, H V-1, for anti-HBc anti bodies,

10 donor deferrals or travel deferrals because of variant
11 CID, travel deferrals for SARS, West Nile virus and

12 chi kungunya. |If there yet sone doubts we start with a
13 step one of the pharnmacovigilance plan.

14 That nmeans we start with an exchange of
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15 information with the bl ood banks and even during step
16 one and al so during step two, the nain questions which
17 have to be addressed to the bl ood banks, questions, for
18 exanple, is it technically possible, will the neasure
19 have an influence on the availability of bl ood

20 conponents, what inpact will it have on the cost of the

21 bl ood conmponents, and if it's also in our interest to

405

1 know i f we have one or nore supplies of a certain

2 technique or a certain test. GCkay. Then after all

3 even after the official order, any bl ood bank has the

4 ability to make an appeal.

5 The second nmain strategy for

6 deci si on-maki ng i s used when we don't have

7 substantiated any concern or if you have a new ki nd of
8 testing or manufacturing which prom ses a higher safety
9 or higher overall blood conponent quality but the hard,
10 severe scientific evidence is mssing. 1In this case

11 the matter will be discussed with all parties, by the
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nati onal advisory board, and dependi ng on the outcone
of the discussion a recomendati on nmay be given. This
recommendati on has not set a certain concise deadline
i ke an order by the Paul Ehrlich Institute but it wll
say that in the near future the bl ood establishnment may
follow the recommendati on. Exanple for this is, have
been | eukocyte depl etion, sterile docking procedure and
especially a good exanple is this introduction of
predonati on sanpling and we just at the end of |ast

year we collected the data fromtw years after

i ntroduction of the predonation sanpling of the
bacteria, quality control testing, and we saw that

i ndeed we got a significant decrease of contam nation
in red blood cell concentrates. There was no
significant difference in the contam nation rates for
pl atel et concentrates and there's al so no significant
di fferent between pool ed pl atel et concentrates

and apheresis platelet concentrates. The results wl]l
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be published soon.

The third strategy for decision-nmaking is a
new ki nd of testing or manufacturing is avail abl e;
however, according to the current assessnent of safety
and quality of blood components in our country there's
no need to give order to a general use. That neans you
can only give order to a general use of a new nethod
when you have a concern. |It's according to our Act.
But, in this case we have a | arge advantage, then we
can, then neverthel ess single blood establishnments can
apply for this new or for a changed marketing
aut horization in order to introduce the new i nnovative

technique into their product program

And, | think it's a great advantage for us
in Germany, because we have the possibility to stepw se
i ntroduce these new techni ques and we have at the sane
time we have different nmethods on the market, and we

can even conpare the postnarketing surveillance data
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fromthe different, not quality but the difference

t echni ques during our henovigilance. An exanple for
this is screening for HBV by NAT, it's not so exciting,
but SD-inactivation of pooled plasma, M |ight
treatment of single donor plasma, and Anotosal en |ight
treatnment of platelet concentrates.

Okay. The next slide, why we use the
strategy nunber three for pathogen inactivation? In
Germany we have around, about 6 mllion bl ood
conponents instituted per year, nore than 4 mllion red
bl ood cell concentrates and about 400, 000 pl at el et
concentrates per year, 50 percent, 50 percent from
pool ed and from apheresis platelets. And the residual
risk rate of undetected donor infections calcul ated,
adj usted i ncidence, w ndow period nodel -- that neans

it's based on the donor incidence of the given

infection or infectious disease or infected particle

and depends al so on the wi ndow period. And this again
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depends on the sensitivity of the assay. And you'l
see it's based on data from donor epidem ol ogy from
2000 to 2002. And, unfortunately this nethod cannot
calculate the testing for hepatitis -- antibodies --
but therefore the value for HBV, 1 to 620,000, | think
is much better now in Gernany.

Okay. Next situation from our
henovi gi | ance, for the three main viruses,
transfusion-transmtted, viral infections assessed as
probable. On this one, shown on the slide, we see that
until '98, had a |l ot of HCV transm ssions despite
anti-HCV testing and especially the 11 in 1998, there
was a case of a conbined test period with a
nonconpl i ance of performance of Lobeck (phonetic)
procedure and though we had only in this year, nine
contam nated patients, fromone donor, here, the three
cases until 1980 fromH V transm ssions, had been two
of them wi ndow period transm ssions and one of them

single test failure fromanti body testing.

409
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Wth introduci ng HCV, NAT, we had only one
case in 2004. After introduction of H V NAT, we had
one case, unfortunately, last year. The
deci si on-maeki ng for the detection |imt for the HCB and
H V, one NAT was made based on scientific literature,
on experinmental data, and on the evaluation of the
cases fromthe henovigil ance and as was seen yesterday
H'V as well as HCV have a high nultiplication rate
after infection and you have a steep increase of virus
titer. And, so, a decision was made based firstly on
this know edge of the steep increase of the virus titer
and then also of the feasibility for the introduction
of the method into blood bank routine and it's been
done by nedical testing though we have a limt for HV
of 5,000, no, 10,000 international units per ML and
for HCV 5,000 international units per m| plasna of one
donor .

And, we introduced in 2006 anti-HBc testing
and there we see antibody testing after a long, |ong
story of discussion and this long story of discussion

depended on initially a very bad specificity of the
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anti-HBc anti body tests and al so on the hope that the
HBV NAT wi Il overcome the problembut it didn't and so
we i ntroduced anti-HBc antibody testing. And | think
it was very useful because cases sl owed down rapidly
and in this period nine frequent donors had been
di scovered whi ch had been proven to be infectious by
si ngl e HBV NAT.

Ckay. This is the valuation. Pathogen
i nactivation of blood conmponents is not required as a
nati onw de neasure with respect to risk of HV, HCV
and HBV transm ssion. It may be required in altered
epi dem ol ogi cal situations as shown yesterday but up to
now in Germany we don't have really problens wth al
the other bacteria or viruses, and we have only one
transm ssion of malaria since 1994. And again,
however, establishnments can apply for a narketing
aut hori zation of pathogen inactivated bl ood conponents.
And, they did it already and they have already their
mar keti ng aut hori zati on.

Anot her problemis bacterial contam nation.

These are data from our henovigilance report. W have,
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in sum 61 cases i this decade assessed as probabl e.
These are only severe cases, severe septic cases, and
in this decade we have nine deaths and in the |ast
years six by platelet concentrates so we can say,
according to one of the first slides, we have one
patient died on average per year or per

400, 000 pl atel et concentrates adm ni stered.

And we think that action here is required
but what kind of action is required? W've seen that
pat hogen i nactivation at | east as seen fromthe
experinmental data may not be as safe as expected and
screening for bacteria nmay not detect critical
conponents. The question is, do we have further
solutions? That is a picture of experinents made
by Thomas Hunter (phonetic) fromour institute and it
clearly showed that the Anptosalen |ight treatnent of

pl atel et concentrates do not inactivate spores, and

it's known from experinments that al so sone Pseudononas
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strains not so efficiently inactivated. And | think
here the French henovi gil ance data nmay give an answer,

i f pathogen inactivation has really survived the right

412

way to avoid severe septic infusion reactions.

The screening for bacterial contam nation
the right way, it is presented, the sumof six recent
studi es on screening of bacterial contam nation by a
cul ture nethod, BacT/ ALERT, used since 1998 as a
standardi zed quality control testing, and, but we have
prepared with issuing as negative to date because it's
hardly inpossible for drug rel ease and bl ood conponents
are consi dered as such.

Okay. A summary of these studies is that
1.2 two mllion platelet concentrates have been tested
and shortly there is one interesting, two interesting
results. First of all, the platelet concentrates,
which at a later tinme revealed to be positive and had

been i ssued negative to date, nearly, the nmain part of
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the patients did not show synptons but only three of
them there were 200 initially positive |ater on issued
negative -- later on positive -- 276 didn't show
synptons and 3 of themdid. And the nost striking is
that in spite of testing we have 6 fatal outcones, 28

fal se-negative results. That neans fatal cases are not

413

avoi ded by screening.

kay. Further solutions to avoid
transfusion-transmtted bacterem a, we've seen that
pl at el et concentrates causing severe sepsis with fatal
out come had been stored for nore than four days. And
by chance, if inportance of the storage been shown in
the study by Eder, one donor give a platelet
concentrate by apheresis and two platel et concentrates
were prepared fromit. The one given on day three of
storage with set direction to be handl ed and the second
one given on day five of storage and the patient died.

That nmeans now we are thinking, is it wise to reduce
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storage tine to four days? Together wth, conbined
with the concise instructions to the transfusing
personnel, how to handl e septic reactions, efficiency,
of course, had to be field tested and | ogistic problens
had to be expected but perhaps also there will be an
overall in quality because of shorter storage tines.

Back to the strategy nunber three, how we
are performng licensing of pathogen reduced bl ood

conmponents? W do it like we are doing licensing for

414

any ot her conponent or any other biological, like for

pl asma derivatives and other drugs. |In effect they
have to show state-of-the-art pharmaceutical quality by
experinmental data of the applicant and sonetinmes which
new met hods produce al so our own data. The safety has
to be shown by experinmental preclinical data and al

t hese experinents and variation of experinents have to
follow I CH guidelines, all guidelines for the

val idation of virus infection fromthe European
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10 Medi ci nes Agency, and clinical data have to foll ow good
11 clinical practice. And, efficacy, the clinical data

12 shoul d prove noninferiority but to tell you the truth,
13 one cannot expect that you don't have any data of

14 dimnishing, or dimnishing of the efficacy of a

15 treated conponent. It's been often true for the plasm
16 derivatives but it has to stay in a range which doesn't
17 do harmto the patients.

18 Ckay. And then if you see sone probl ens

19 with the -- not problens but sone things with the

20 product with your license, then it's a nornmal procedure

21 to |license under conditions, for instance, to introduce

415

1 specific inpetus controls or quality controls for

2 rel ease to introduce into package inserts with specific
3 safety information and, of course, postnarketing

4 surveillance really done with a yearly safety update

5 and, of course, imredi ate suspicious case reporting.

6 One of the exanples of the older product is
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the SD-treated pooled plasma. W clearly have a | ot of
advantages of this product. It's relatively
honogeneous because of the pooling. It's particle-free
because of sterile filtration of the final product and
therefore hardly allergic, we do not see allergic side
effects and clinicians take it very voluntary and we
like to take it we didn't show any case of TRALI or any
anti body dilution by pooling and we have an offi ci al
batch rel ease. That neans we know all of the quantity
of this product.

In the di sadvantages up here, we have no
pat hogen i nactivation capacity agai nst non-envel oped
viruses, that neans not, Parvovirus B19, H V are not
i nactivated but there are measures in case to overcone

this di sadvantage, |ike they have a procedure, inmanent

i nactivation of inportant plasma proteins |ike
Al pha-2- Antiplasmn and Protein S, and we may have

vari ant CJD spreadi ng by pooling.
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Okay. Then we get the order to introduce
special text in the package insert, with regard to
Al pha-2- Antiplasm n deficiency in the product, and we
gave hints to the side effect of the risk of B19 and
H 'V transm ssion, and as it in European |ine, European
di stributed product. It has to follow the
Eur opean pharnmacol ogi ¢ properties and therefore because
of the di sadvantages into the pharnaco-properties it
has to be introduced in the necessity of Parvovirus by
B19 testing with alimt of ten to the three,
international units per ml for the plasma pool and it
has to be introduced, a batch release test for anti-HAV
antibodies wwth alimt nore than one international
unit and the batch release test for Protein S and al
the proteins here is yet in this discussion; that neans
it will conme but limt is yet in discussion.

Anot her exanple is Methyl ene Blue/light

treated, fresh frozen plasm, single donor plasna.
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Again in the package insert we have sone things, again
precautions for use, a hint to perhaps inpaired styptic
capacity of the conponent, hint to naybe allergic
reactions agai nst Methylene Blue and its

phot oderi vatives and the possible transm ssion of HV
and Parvovirus B19.

There are indications on the pharnmacol ogic
properties of, especially of the dimnished fibrin
pol yneri zati on capacity of Methylene Blue/light treated
pl asma and however that it is say this di mnishing of
the fibrin polynerization capacity to a large, |arge
extent depends on how the plasma is handl ed, how t he
manuf acturing i s done.

And, these are nore of the data from ot her
countries, from Spain, especially, which claimthis
worse quality but we didn't see it at all in the
product we give the license for. And there are
i ndications for preclinical safety data that Methyl ene
Bl ue, photoderivatives have concentrati ons nmuch | ower
t han doses whi ch gave toxicol ogical effects in

preclinical studies.
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And, one of the safety neasures is to
i ntroduce an HBV test for, to have a really safe
product. And regulates tinme and neasuring of
concentration was introduced for the quality control of
Met hyl ene Bl ue for the manufacturer. And, it's the
sane procedure was performed for Anotosal en |ight
treated platel et concentrates and again in the package
insert you have contraindications for known
hypersensitivity agai nst Anotosal en-HCI or psoral ens.
The main point is that newborns with hyperbilirubinema
which had to be treated with light of a wavel ength | ess
t han 425 nanoneters shouldn't be treated wth
transfused with this, Anotosalen |ight treated
platelets. As a side effect, again anaphyl atoxic
reactions are listed here in the text. And up to now,
I mmunol ogi ¢ reactions by neoantigen formation are at
t he moment not known.

As side effects also the possible
transm ssion of nonenvel oped viruses and the possible
transm ssion of spore hornones is introduced in the

text and the further point with side effect is that
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pyrogen load is not abolished by pathogen inactivation
because the treatnment doesn't renove pyrogen fromthe
conponent .

And, again, the pharnmacol ogi cal and
t oxi col ogi cal properties of Anptosalen are listed in
the package leaflet and again it's listed that there
are no signs of phototoxicity, at least with the
concentration which is in the conponent.

Saf ety aspects, again, we have testing
despi te pathogen inactivation to reduce bi oburden, and
as a specific quality control it was introduced, the
nmeasurenent as a quality control procedure for
Anot osal en content.

That neans, to sunmarize, why we introduce
pat hogen reduced bl ood conponents despite an extrenely
low risk of transfusion-transmtted viral diseases, and
it's clear that it adds to the already high safety
achi eved by pathogen testing. For instance, in cases

of errors or test failures, we had sonetines already
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noticed, and it's inportant for people to prepare in

case of new energing di seases without a test available

and especially now and we are prepared in case of a
pandem ¢ without the chance of testing for new or for

t he pandem c pat hogen. Yeah. And, | like this, that's
why | have to show it again, different strategies we
have to supply the different wants. Thank you very
much for your attention.

DR. BRACEY: Thank you, Dr. Heiden, for
your presentation. Could you share with the Committee
your system s and/or governnent's approach to the
econom c issues; how does that factor, how did that
factor or did it not factor into your decision?

DR HEIDEN:. Okay. | have to say that
first of all, when we nmake orders for nationw de
i ntroduction of a test, for sonmething like that, we are
total ly i ndependent from our governnment. W can order

it according to the result of the discussion with the
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17 mar ket i ng organi zati on hol ders. But, when we, when you
18 are not so sure that it's the right way to do it and

19 when we are not so sure of the inpact which it wll

20 have on the economc facts in the transfusi on nedicine,

21 it's wwse to go to our governnent and to ask for

421

1 support. And, this was done, for exanple, for

2 i ntroduction of |eukocyte depletion because there had
3 been a lot of small points which really showed it wll
4 be a better product but it was not the [arge strong

5 concern for the introduction. And, in this way we

6 asked our governnent do you support our decision even
7 if we don't have the strong concern, do you support our

8 decision to introduce | eukocyte depletion and in this

9 it went to our government to get support.
10 And, the other point is the econonic facts,
11 it's nmore di scussed between our institute and the bl ood

12 est abl i shnents because when we want to have, introduce

13 a new neasure, then they have to look, if they are able
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14 to do it within their frame of doing it, they're able
15 to doit. That's nore the approach

16 DR. BRACEY: (Questions fromthe Commttee,
17 Dr. Triulzi?

18 DR. TRIULZI: Can you comment on which, if
19 any, donor test, donor questions or irradiation have

20 been elimnated with the adoption of pathogen reduction

21 for platelets?

422

1 DR. HEIDEN:. At the nonent, there is no

2 reducti on because only, there's not a nationw de

3 i ntroduction of this system of the pathogen

4 i nactivation system but of course if you use an

5 Anot osal en |ight treated platel et concentrate you do

6 not need further irrigation of this flat conponent. W
7 will not require, for exanple, travel deferrals for

8 travel reasons |ike SARS, chi kungunya and West Nl e

9 virus, because it's shown by the manufacturer that it's

10 wviral inactivated. But we didn't |leave the testing for
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11 the main viruses because we want to hold at the | ower
12 | evel the bioburden of the conponent but we can stay
13 about we can stay at our approach to test the m ni pool

14 and we won't have to go single donor testing.

15 DR, BRACEY: Dr. Ransey?
16 DR. RAMSEY: Thank you, Dr. Heiden. That's
17 very hel pful. | have a question that | also m ght want

18 to followup on this with Dr. Scully later on this as
19 well. |'mwondering whether the introduction of
20 pat hogen i nactivated products |eads to an increase in

21 use of those products because of the sort of a decrease

423

1 in a fear factor that the physicians nay have and

2 patients nmay have for getting transfusions; do you have
3 any perspective on that as far as whether this m ght

4 | ead to an increased use of bl ood conponents?

5 DR. HEIDEN. | think it's yet too early to
6 say sonet hing about the potential of use of the

7 pat hogen i nactivated conponents. | can say for C
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pl asma, which covers 10 percent of the old plasma used
in, well, in Germany and all of the years, they have 90
percent protein plasma and 10 percent SD-treated plasm
on the market. And, we had a large tinme starting from
'94 to, oh, early nineties to '97 or '8, we had
Met hyl ene Bl ue treated plasna and it covered about 30
percent. And nowit's com ng again.

DR. BRACEY: W have two questions, one
fromDr. Hol nberg and then Ms. Birkofer. Dr. Hol nberg?

DR. HOLMBERG Yes. Thank you for your
preparation. On slide nunber ten, maybe | just need to
understand this a little bit. This is assessed as
probable. And that's really based, are you projecting

what the potential transfusion cases are in slide

nunber ten with the nunber of especially the hepatitis
B virus slides, cases?
DR HEIDEN: The hepatitis B cases, this is

the slide, yes?
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DR. HOLMBERG  Yes.

DR. HEIDEN: And what do you want to know
exactly?

DR HOLMBERG It just seens |like, for
i nstance, in 2003 the six cases of hepatitis B virus,
that seens awful high and | realize that you have up
here assessed as probable. 1Is this the difference
bet ween w t hout NAT and with NAT?

DR. HEIDEN: No. No.

DR. HOLMBERG. How did you determne this
pr obabl e?

DR. HEI DEN: HBV, we have not NAT testing
for HBV. W have only HBS antigen testing. W had it
until 2006. And because HBV testing doesn't give any
further, further safety, if it's done by nedica
testing, you should have, because of HBS antigen tests

are very, very sensitive and you should have a much

nore sensitive HBV NAT test and it is also inportant to
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i ntroduce a mnipool in the routine and that's why we
didn't introduce HBV testing. And we thought a | ong
time for anti-HBc anti body testing. And in all, given
the relatively high nunber of HBV transm ssions, any
year and assessed as probable neans that, that only the
fingerprinting is mssing, only the direct proof is
mssing but it's all, it fulfills all the requirenents,
to the transfusion and the donor positive and the
recipients prior to transfusion negative in a certain
period of tinme after the transfusion negative. That
means these are transfusion cases, that are relatively
hi gh and so we finally we thought of introducing this
HBc anti body testing because nowadays, the specificity
of the test has increased dramatically and as we have
seen that really indeed the rate of transm ssion has

sl owed down and noreover we had these nine cases in the
two years which we catch out from donors, we catch out
fromdonati on and they had anti-HBc only positive and
they were tested, retested in a single donor HBV NAT

and they proved to be infectious. That neans it was a
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success.

DR. HOLMBERG  The ot her question is, you
put as a contra -- a disadvantage for the SD-treated
pool plasma the risk of spreading vCID by pooling
What are your pool sizes or do you have a limt on your
pool size for your SD- plasma?

DR. HEIDEN: The pool sizes are between 600
and 1, 000, 200, 300, 500, pool plasma, single donor
pl asmas per pool. That nmeans round about 1,200 pool ed
pl asma contai ned in one pool

DR. HOLMBERG Ckay. And then also
finally, on | believe it's slide 25 -- | can't see with
25 or 26 -- it's the contraindications for the
Anot osalen light treated platelets and it nentions
about the newborn babies with the hyperbilirubinem a
treated with the Iight therapy. Wy is that, is that
because there are residual anount of products stil
left in the platelets?

DR HEIDEN: Yes. Yes. |It's a
precauti onary neasure because of the procedure,

Anot osal en.
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DR. BRACEY: Do you have a comment, Dr.
Cor ash?

DR CORASH: Just as a clarification, no
i nfant should be illumnated with |ight bel ow 425.
There is a general agreenent anong neonatol ogi sts that
you shoul d al ways have cutoff filter, so, although this
is in the contraindication because there is a snmall
anmount of residual Anotosal en, no child today shoul d be
photoi | l um nated with |ight bel ow 425.

DR. HEIDEN. You're totally right. 1It's
really, this is a totally precautionary neasure.

DR. BRACEY: Thank you. Ms. Birkofer?

M5. BI RKOFER: Thank you, M. Chairman.
Thank you, Doctor, for your presentation. | have a
guestion on slide 18. Wen you |icense under
conditions do you have any experience on how | ong the
products renmain |icensed under postmarket surveillance
before full Iicensure?

DR HEIDEN: The product will be Iicensed,

there's renewal five years after first licensing. And
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then there's no further renewal. But, you have to
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supply our agency any year with a periodic safety
update report and if there is a concern arising, you
can nake a withdrawal, you can announce w t hdrawal of
the |icensing.

DR. BRACEY: Dr. Busch, |ast comment.

DR. BUSCH. Yeah, | just wanted to speak to
Dr. Hol nberg's question in that the beautiful data from
Germany in slide ten, on henovigilance observed cases
and just to point out especially with HBV Jay's point
yesterday that we're not seeing cases as frequently as
the nodels predict. And | think the big difference is
in Germany, in many other countries they have
systemati c donation repositories, retention sanples, so
whenever donors seroconvert they can go back to those
sanples and identify the lowlevel of virem c donations
and then find these cases. And unfortunately in the

U S. we never had the resources to build and nmintain

file:///D|/meeting/011008ac.TXT (77 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

18

19

20

21

10

11

12

13

14

those. And there have been HBV transm ssions | ast
four, five years, as Roger summarized, a half dozen.
Those are only docunented by recipients devel opi ng over

a clinical hepatitis B. W don't have a process, and

then with HBV we don't have | ookbacks so we don't find
t hese cases.

DR BRACEY: Let's take a 15-m nute break.
Is there a burning question, one burning question, Dr.
Koui des?

DR. KOU DES: Yes. Wth your SD pl asna
post marketing surveillance, I'msorry, | may have
mssed it. Any adverse events, thronbotic events?

DR. HEI DEN. Pl ease, again

DR. KOQU DES: Wth SD plasma, your
SD- pl asna experi ence have there been any --

DR. HEIDEN. ©Ch, SD plasnma, now |'ve got
it. Okay. We had two notifications of

hyperfi brinolysis caused by SD pl asma; however,
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eval uating very carefully these two cases, | have to
say that the patients had been in status where all the
ot her plasma products woul d have been caused or not
caused -- this hyperfibrinolysis would have happened in
any case, and it didn't depend on the treatnent of
SD- pl asna.

DR. KOQUI DES: | assune they had severe

i ver disease probably, because that would be a risk

factor?

DR. HEIDEN: Is what?

DR KOUI DES: They had severe liver
di sease, | assune, those patients?

DR. HEIDEN: Yes. It's been |iver
transpl antati on one, and hysterectony, the second one
and it's known very well in hysterectony that there are
a lot of plasma activity released and so in these two
cases we really after careful evaluation said it's

i mm nent on the di sease and not on the product.
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DR. KOQUDES: So to clarify, no thronbotic

events?

DR. HEIDEN: No, none at all.

DR BRACEY: Ckay. Dr. Holnberg wants to
make an announcenent regarding lunch. W'I| reconvene

in 15 mnutes. By ny watch that would be five of.
(There was a break in the proceedings.)
DR. BRACEY: Qur next speaker is Dr.

Laurence Corash. Dr. Corash is Vice President for

Medi cal Affairs, Chief Medical Oficer of Cerus, he is

Prof essor of the Departnent of Laboratory Medicine at
the University of California, in San Francisco. Dr.
Corash has extensive experience, publishing nore than
150 basic research papers, and over the last ten years
has been essentially dedicated to the study of

i nactivation of pathogens. The topic of Dr. Corash's
i nactivation of pathogens. The topic of Dr. Corash's

presentation will be -- well, | have Cerus here but
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9 | NTERCEPT bl ood systens, pathogen inactivation of

10 | abi |l e bl ood conmponents. Dr. Corash?

11 DR. CORASH: Thank you, Dr. Bracey and Dr.
12 Hol nberg and nenbers of the Conmttee for the

13 opportunity to present today. | amgoing to focus ny
14 coments on our experience with the platelet and pl asna
15 systens whi ch have been commercialized. The red cel

16 systemwth S-303 is in the clinic today and we're

17 conti nui ng devel opnent on that but I'mnot going to

18 speak about that today. All of the information that

19 I"'mgoing to present today has been published and there
20 are references on pages of the slides in the handouts.

21 These are the topics that I'mgoing to cover with you
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1 today. And, during this presentation | am al so goi ng
2 to address the specific issues that were raised in the
3 preneeting conmuni cation on topics of interest to the
4 Comm ttee.

5 Now, this is the slide which has been used
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6 by many presenters thus far and | think sonme very

7 rel evant points have been nmade fromit but there are a
8 few additional points | think which are rel evant that

9 grow out of this experience. And, of course, great

10 advances have been nade to date in inproving or

11 reducing the risk of transfusion of these three mgjor
12 viruses, but, one of the things, of course, is that the
13 risk reduction is always presented in terns of residual
14 ri sk per donation.

15 And, | think one does need to renenber that
16 froma patient perspective many of these patients

17 receive nmultiple transfusions. So, the average patient
18 with acute | eukem a during the induction phase may see
19 bet ween six and ten platelet transfusions and during
20 the entire period of therapy for acute | eukem a or

21 ot her diseases there may be nultiple exposures. So,

433

1 you have to think about risk in terns of the patient

2 and adj ust those nunbers accordingly.
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Each of the inflection points in this curve
obvi ously represents the introduction of a new step to
further reduce the risk. And you can see that those
have been beneficial. However, there is a substantia
area under this curve over the three decades that
clearly indicates, as Dr. Alter enphasized, the
nmorbidity which is far greater than the nortality for
t hese types of diseases, that we need to consider. And
soneti nes the consequences of sone of these viruses,
for exanple, hepatitis Cvirus, fornmerly known as nonA,
nonB, are not always recognized. It took us a while to
establish the relationship between this virus and
hi pat ocel | ul ar carcinoma. So, | think that there are
norbidity considerations other than nortality that we
need to think about.

Despite these inprovenents, we still have
not reached high levels of safety for certain pathogens
such as bacteria. Although bacterial detection has

made sone strides, the recent data fromthe Passport

434
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study show us that with platelet products that are
stored fromsix to seven days, the residual risk of
contam nation may be substantially greater than 1 in
3, 000.

For conmmon pat hogens | i ke cytonegal ovirus,
despite | eukodepletion in serologic testing there's
still a transfusion-transmtted incidence of infection
of 3 to 4 percent. So, we still have a need to further
I nprove the safety of |abile blood conponents.

Now, the objective of the technol ogy that
I"mdiscussing is to inactivate infectious pathogens, a
broad spectrum of them and |eukocytes, using a
targeted nucleic acid photochem cal process. And,
eval uation of this technol ogy has required
establishment of preclinical safety and efficacy, the
use of random zed controlled clinical trials to support
the therapeutic indications, and we have now enbar ked
upon a program of active henovigilance to further
expand our experience and characterize not only the
safety profiles but also the efficacy of this product.

And | astly, it's very inportant that the technol ogy be
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operationally feasible and be cost-efficient. And |'m
going to directly address that later on in this
present ati on.
These are the systens which are used for
pl atel ets and plasna. They have been extensively
published. |I'"mnot going to go into the technology in
great detail other than to say that they share a common
platform 1t's a photochem cal technol ogy that
utilizes a psoral en compound known as Anotosal en. For
the platelet system which you see on the upper panel,
it uses a platelet additive solution which is a
bal anced salt solution called InterSol, that reduces
the burden of transfused plasma and adds sonme benefits
in ternms of transfusion reactions and potentially
i mpacti ng noni nfectious conplications such as TRALI.
Both of these systens are configured to
operate in conventional plastic containers and utilize
technical skills that are known to bl ood banki ng
conponent room technol ogi sts today so the |earning
curve to use this technology is relatively short and

we'll talk about that a little bit later as well.
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One of the other aspects of this technol ogy
is that both of them use a conpound absorption device.
Al t hough Anotosal en and the treated platelets and
pl asma have denonstrated very high safety margins in
preclinical toxicology studies, in nmedicine |ess of
sonething is always nore and we nade a deci si on many
years ago to have a conmpound absorption device that is
a wafer or a flowthrough device that you see in the
pl asma set that allows us to have the residual
Anot osal en | evels at extraordinarily |ow final
concentrations.

These systens then have been integrated
into the conponent roons of blood centers. They are
conpati ble with products that are coll ected by
apheresis and by whol e bl ood and by meki ng pool s of
whol e bl ood-derived pl atel ets or whol e bl ood-derived
pl asma conponents.

Now, the spectrum of inactivation with this
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phot ochem cal technology is very broad. Here you see a
list of pathogens that have been studied in a very w de

variety of assays. 1In green are the conmmon bl ood- borne

pat hogens that are currently tested for in routine
bl ood banking practice. In red there are the energing
pat hogens that have been denonstrated to be inactivated
by this technol ogy.

The broad categories include the envel oped
viruses and viruses which are both cell-free,
cel |l -associ ated, and al so the retroviruses when
sequences are integrated into host genones. One
I nportant aspect in considering these pathogens,
particularly for sone of the cell-associated viruses,
for exanple, chikungunya infects negacariocytes and is
internalized in platelets. So, being able to
denonstrate inactivation of platelet-associated
chi kungunya is very inportant.

For the nonenvel oped viruses there is a
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spectrumof activity. Parvovirus Bl19 is inactivated by
this technol ogy using a human erythroid progenitor
infectivity assay to the |evels that we can
denonstrate. That nmeans a dynam c range of
approximately five logs but that is equivalent to a ten

genone equivalent titer in the material that was used.
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Hepatitis A virus is resistant to this
i nacti vation because the external capsit is
extraordinarily tight. Fortunately, this virus has not
been a big problemin transfusion-transmtted
infections for the |abile blood conponents. Bacteria
are extrenely sensitive to this inactivation
technol ogy. Bacterial spores, as pointed out by Dr.
Hei den, are not inactivated; however, studies have been
done with chlostridia and with Basilla cereus to
denonstrate that when these spores go into the
veget ati ve phase, these organisns are highly

susceptible to inactivation.
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13 For bacteria, the encapsul ated bacteria are
14 nore resistant. Pseudononas is the one bacteria for

15 whi ch six |l ogs cannot be killed but four |ogs of

16 Pseudononas can be killed and we believe that that is a
17 very sufficient safety margin. The protozoens are

18 extrenely sensitive to this, both cell-free and

19 intracel lular, including parasitized red cells seeded
20 into platelet conponents and | astly, |eukocytes are

21 extensively inactivated, preventing replication and
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1 synthesis of cytokines, including T cells. And this

2 has permtted adopti on of the technol ogy for

3 repl acenent of gamma-irradiation for inactivation of T
4 cells and prevention of graft-versus-host disease.

5 Lastly, bacteria at very low | evels are

6 effectively inactivated and we have done studies

7 particularly with some blood centers in Austria to

8 denonstrate that when one seeds 1, 10 or 100 CFU into

9 an entire platelet conponent, that they can't be
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10 detected easily by bacterial detection systens but

11 they're conpletely inactivated by this technol ogy when

12 you culture the units that have been stored for five or
13 seven days and culture the entire unit.

14 I would like to turn nowto the preclinica
15 and the clinical experience. John Chapman, | think,

16 wal ked through the array of assays and studies that are
17 used to qualify these types of products. The platelet

18 and plasma systens in Anot osal en have been evaluated to
19 pharmaceuti cal standards, that has included all of

20 these studies, including three-nonth transfusion

21 studies in dogs wth the treated conponents to | ook for
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1 adverse events and none were observed in those studies.
2 These two products have denonstrated very, very high

3 safety levels and these data have been published in

4 detail .

5 This is the road map for the clinica

6 devel opnent programthat was followed for platelets.
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It was devel oped with guidance fromFDA. | won't go
into it in great detail. Al of the data have been
publ i shed. Phase one-two studies involved healthy
subjects with radiol abel ed platelets to establish the
viability of these treated platel et conponents. Phase
three and | ater the phase four are postnarketing

studi es, involved 843 patients; 3,700 units of these
pl at el ets transfused.

The trial that I'mgoing to focus on today
and show you sone data fromis the SPRINT trial. Four
of the investigators fromthat trial are actually here
Wi th us today and Dr. MCul |l ough was the | ead
i nvestigator on that trial. And that was a trial that
was focused on eval uati on of henpstasis. It's the

| argest platelet transfusion trial evaluating

441

henostasi s that has yet been conpleted and the primary
endpoi nt of that was prevention of grade two bl eeding.

Just turning briefly to the plasma program
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the rest of my comments are going to be focused on

pl atel ets but the plasma program al so i nvolved clinica
trials starting in healthy subjects, including a tri al
to denonstrate warfarin reversal with plasm prepared
with the | NTERCEPT process and al so a neasurenent of
the kinetics of Factor 7 replaced with that plasnma in
warfarin-treated heal thy subjects.

But, nore inportantly, phase three clinica
trials were conducted for each of the major therapeutic
I ndi cations for which plasma is used. This included
patients with congenital henophilias who are not
treated with reconbi nant products or concentrates but
require fresh frozen plasma for their either
prophyl axi s or support during henorrhagic events. This
was done in conbination with the Henophilia Research
Goup that maintains a registry in the United States of
t hese rare coagul opat hi es.

W did a study also that was a random zed
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clinical trial of acquired coagul opathy, primrily
conpl ex coagul opathy associated with |iver disease,
including liver transplantation, because this is a

| ar ge- vol ume conponent used for support of these
patients and, lastly, a random zed clinical trial of

t herapeutic plasma exchange for patients wth

t hronboti c thronbocytopeni c purpura because this is a
very effective therapy for these patients and they use
very |l arge volunes of plasma. Each of these studies
has been publi shed.

Now, turning to the SPRINT clinical trial,
this was a random zed controlled clinical trial,
doubl e- bl i nded, designed as an equival ence trial on a
noninferiority basis. The primry endpoint was
prevention for the incidence of grade two bl eedi ng.
Grade two bleeding is the type of bleeding which is
nost responsive to platelet transfusion. |In addition,
we al so | ooked at hi gher-grade bl eeding, grade three
bl eedi ng, which is bleeding requiring i medi ate red
bl ood transfusi on support, grade four bleeding is

di sabling bl eeding, bleeding that results in fatality.
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Patients were enroll ed and supported for up
to 30 days with either the | NTERCEPT or the control
product and eval uated each day by a trai ned research
nurse for grade two, grade three and grade four
bl eeding. As you can see, there was equival ence in
terns of the nunber of patients that devel oped at | east
one grade two bl eeding event during this period of tine
so by inferiority analysis that P value is highly
significant, rejecting inferiority and confirmng
equi val ence. The sanme was true with grade three and
grade four bleeding. The incidence of grade three and
grade four bleeding was actually lower in the | NTERCEPT
treated group.

Anot her paraneter that was | ooked at,
because the vast majority of platelet transfusions are
gi ven for prophylaxis based on the norning platel et
count, and that's what happened in this trial; 90
percent of transfusions were adm nistered for
prophyl axi s of bl eeding. However, primary care
physi ci ans coul d order platelet transfusions whenever

there was breakt hrough bl eeding. And the proportion of
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transfusi ons given for breakthrough bl eedi ng was
actually statistically significantly lower in the

| NTERCEPT group. And lastly, as a key endpoint, we

| ooked at nortality, and nortality was not
statistically different between the treatnent groups.

One of the other things that we | ooked at
in the SPRINT trial, because platelets are given to
prevent bleeding, is the time to onset of the first
grade two bl eeding event during the 30-day period of
transfusion support. And you can see here that there
was simlar nedian tine to onset of the first grade two
bl eedi ng event in the 60 percent of patients who had a
grade two bl eeding event and this was not statistically
significantly different.

Saf ety was anot her conponent of the SPRI NT
clinical trial that was evaluated. This was an acutely
i1l patient population. Eighty percent of the patients
i n SPRI NT underwent hemat opoietic stem cel

transplantation during their tinme on the trial. That
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i nvol ved conpl ex abl ative chenot herapy, radiation

t herapy and, for a substantial nunber of the patients,

total body irradiation.

This is an analysis of grade three and
grade four adverse events by system organ class using
the MedDRA system As you can see at the very top bar,
80 percent of the patients, as one would expect in this
popul ati on, experienced a grade three or grade four
adverse event. This presents a substantial challenge
then in | ooking at the safety of an intervention such
as a new pl atel et conmponent because we're operating in
a background of a very |arge nunber of adverse events
but by system organ class we did not detect for grade
three and grade four adverse events any statistically
significant differences. For sone of these cl asses
there was a higher incidence in the control group; for
some there was a slightly higher incidence in the

| NTERCEPT gr oup.
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Now, this analysis was based on 898
i ndi vidual preferred ternms that could be sel ected by
physi ci ans to descri be an adverse event. And at this
| evel of granularity there were 11 terns that were

statistically significantly different. And the

guestion is, and a challenge and a potential barrier,
one m ght say, to how do you | ook at safety in a
product like this, is, how do you go on to eval uate
when you find | owfrequency events, and these were all
| ow-frequency events and the question is, how does one
eval uate thenf

We think that the best way to eval uate
| ow-frequency events that may have significance when a
product is ultimately used in a very |large patient
popul ation is to do a type of study that you can
conduct in a postmarketing setting where through
structured active henovigil ance one can gather a very

| ar ge anount of data.
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14 This is a sanple size estimation conparing
15 adverse event rates and | ooking at the sanple sizes
16 required with 80 percent power to detect a 1 percent

17 difference in an event rate that occurs in the contro

18 popul ati on rangi ng between 0.1 to 5 percent. [|If you
19 | ook at the topnost curve with a 5 percent incidence,
20 If you want to detect a 1 percent or rule out a1l

21 percent increase in incidence of an adverse event, you
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1 need 17,000 patients. And we believe this can best be
2 acconplished in a postnarketing henovigilance type of

3 program because it's not readily anenable to a

4 random zed clinical trial program

5 So, what | would like to do nowis wal k you
6 t hrough t he henovi gi | ance experi ence that we have had

7 and show you the type of information that can be

8 gat hered regardi ng safety and effectiveness for these

9 products. Now, the regulatory history goes back to the

10 Eur opean experience, sonme of which you have heard about
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11 fromDr. Heiden. W received CE mark registrations or
12 approvals for the platelet and plasm systens. These
13 are class three drug device conbinations. And, the

14 | abeling for these were that the platelets and pl asma
15 were not clinically different fromuntreated

16 conponents. There were no patient popul ation

17 excl usi ons, although Dr. Heiden did, | think, enphasize
18 one thing very inportant, because there is residual

19 trace Anotosal en we did caution pediatric physicians

20 not to use a light source for photoillum nation that

21 gave out |ight bel ow 425 nanoneters but, that is a

448

1 standard precaution absent even the use of a

2 phot ochem cally treated product.

3 In many regions in Europe this product has
4 been approved for seven-day platel et storage where

5 seven-day platelets are all owed. Subsequently, the

6 bi ol ogi ¢ conponent, the treated platelets and plasm

7 have undergone national registration processes in
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France for platelets and plasma and in Gernmany, | ast
year, of the first marketing for the platel et
conponent .

Thus far in Europe then the transfusion
experi ence has allowed us to gather information on
100, 000 doses of platelets and plasma transfused in 60
centers and in 20 countries, and |'mgoing to now turn
to the ways in which we have gathered that information
but this has given us a very |arge experience. CQur
intent then in what we did when this product was
i ntroduced into conmercial use in Europe was to set up
a system of henovigilance that was consistent with the
nati onal henovigil ance systens and to take advantage of

some very wel | -devel oped systens that were already in

pl ace, such as the systemin France, which is regul ated
by the nedici nal agency, AFSSAPS.
So, these are prospective observational

studies in routine use where we can conpare the
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experience with historical data that have been
collected in the sane systens. |In sone countries there
Is mandatory reporting already in place for all
transfusions. W adopted a standardi zed reporting
system We were able then to |ook at safety in very
broad patient popul ations, specifically to | ook at
| ow frequency adverse events, and al so to gather data
in specialized popul ations such as pediatric
popul ations that could not be easily enrolled into our
clinical trials. SPRINT only enrolled 23 pediatric
patients down to the age of two years. This experience
i n Europe gave us an opportunity to | ook at a | arger
nunber of pediatric patients.

This is a summation of the studies which
have been conpleted to date and |'mgoing to give you a
hi gh-1 evel overview of the data fromthese studies.

W' ve done, the first study was 5106 transfusions in

450

multiple centers in four countries. W then followed
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that with a second extension of this program | ooking
at al nost 7,500 transfusions, of which 2500 were in
French EFS centers at their request, and additional
studies, additional transfusions from Bel gi um and
Spai n.

We have had an opportunity to use the
French henovigil ance systemin the regi on of Al sace,
whi ch converted to universal use of | NTERCEPT pl atel ets
and now plasma and provi ded data on 13, 000
transfusions. W had a very uni que experience in the
I sl and of La Reuni on, because during an epidem c of
chi kungunya virus the French National Transfusion
Servi ce asked us to inplenent the | NTERCEPT pl at el et
process and we acquired data on al nost 2,000
transfusions, including alnost 500 in pediatric
patients in that environment and, lastly, we did a
specific pediatric study at a henat ol ogy- oncol ogy
service at the University of Gient in Bel giumthat
I nvol ved 500 transfusions.

As | said, these were prospective cohort

451
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studies for patients receiving | NTERCEPT platelets in
routine practice. The primary endpoint were the safety
observations after each transfusion wth mandatory
reporting for all transfusions for the first 24 hours
but no tinme limt on when an adverse event could be
reported and there was detailed reporting of serious
adverse events.

Specific fornms were provided to require
vital signs before and after transfusions. Specific
criteria were given for transfusion-related acute |ung
injury based upon the Bernard criteria that had been in
use for a nunber of years. When sepsis was suspected
we asked for cultures of patient and conponent.

Lastly, inputability or relationship of the events to
the transfusion to classify it as an acute transfusion
reaction or a reaction related to the conponent that
was either possibly, probably or definitively rel ated
wer e conducted by trai ned henovigilance officers and
primary care physicians.

This is then a high-level summary of the

experi ence that now invol ves about 28,000 transfusions
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that had been reported to us, involving about 4,500
patients, and these are for the centers who have agreed
to participate in these active henovigil ance prograns.
You can see that on a per transfusion basis the
reaction rates range fromaround or a little below 1
percent to about 1.6 percent in pediatric patients of
transfusions and on a per patient basis from around 2
percent to a high of 8 percent in pediatric patients.

Now, from the previously published
literature, the rates of transfusion reactions on a per
pati ent or per transfusion basis have ranged anywhere
between 5 and 20 percent when one | ooks in the
literature over a long period of time. But, we have
had the opportunity in several regions to obtain
conparative control data before | NTERCEPT | ooki ng at
the sane patient popul ations and after the introduction
of | NTERCEPT.

So, in Alsace, which transfuses
approximately 2,000 patients per year with platelets,

out of a population in that region of 2 mllion
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patients -- and they provide all of the products for

the people living in that region -- we could | ook at
data for a year before | NTERCEPT and data for a ful
year after | NTERCEPT, so, around 2,000 patients in each
period. And on a per transfusion basis you see that

t he i ncidence of acute transfusion reactions has
declined fromabout a half a percent down to 0.14
percent. On a per patient basis it's gone down from
about 3 percent to 1.7 percent in the Al sace region.

We al so had an opportunity to | ook at
conparative data on the Island of La Reunion. They had
data through the French henovigil ance system before
| NTERCEPT | ooki ng at around 1,000 transfusions; for all
patients on a per transfusion basis they had a reaction
rate of around 9 percent. After the introduction of
| NTERCEPT, it fell down to a |l evel of about 1 percent,
whi ch was our experience in other parts of Europe.

Simlarly, in the pediatric population in La Reunion we
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had an opportunity to | ook at these patients and prior
to adoption of |INTERCEPT the rate on a per transfusion
basis was 21 percent -- and this is primarily in

hemat ol ogy- oncol ogy patients who were repeatedly

transfused in that environnent -- and after | NTERCEPT
it went down by al nost 90 percent to around a 3 percent
I nci dence.

Now, as | said before -- and you heard
yesterday from Dr. Lei by -- chi kungunya virus has been
an epidemc in the South Indian Ccean. And we had a
uni que opportunity starting in 2005 and going into
2006, about 35 percent of the population of La Reunion
was i nfected with chi kungunya virus, so, about 266, 000
cases. And this virus had undergone some genetic
nmutations and the fatality rate fromthis virus was 1
per 1,000 of infected people.

In addition, 766 cases actually were

imported into netropolitan France by returning
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15 travelers or citizens who live in both areas and there
16 was one needl estick transfusion froman infected

17 patient to a nurse in France. So, it was clearly

18 capabl e of transfusion transm ssion.

19 In terns of bl ood conponent availability,
20 the EFS had to stop collection of blood conponents on

21 the Island of La Reunion, so if you want an exanpl e of
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1 availability, there was none. It went to zero, for red
2 cells, plasma and platelets, they instituted transport
3 of red cells and fresh frozen plasma for netropolitan

4 France. And | would add that La Reunion is a

5 specialized care facility in the South Indian ocean.

6 They do liver transplants, they do pediatric

7 hemat ol ogy- oncol ogy, adult hemat ol ogy-oncol ogy and t hey
8 needed platel ets but they could not inport the

9 pl at el ets because of shelf-life problens. And, so,

10 based on data that chi kungunya virus was effectively

11 i nactivated by this technol ogy, we inplenented the
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| NTERCEPT t echnol ogy for production of platelet
conmponents in La Reunion in March of 2006.

Recently there has al so been a snal
epidemc in the Anmelia Romana region of Italy and
| NTERCEPT has now been inplenmented in that region as
well by that Italian governnent.

The experience in La Reunion then was a
very positive experience because it enabled the
production of platelet conponents. It was inplenented

in two weeks, and | woul d enphasi ze that because this

is a small center it could be done quickly and because
we had other centers in netropolitan France that were
hi ghly trained, that they were able to train this

center in a short period of tinme. | would not assune

that this experience could be replicated on a nati onal

basis in a country undergoing an epidemc in tw weeks.

As you' ve seen, a reasonable nunber of

patients have received these platel et conmponents and
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there was a substantial reduction in acute transfusion
reactions and no cases of transfusion-transmtted

chi kungunya virus and this was based on a surveillance
program using a serology and a PCR assay that had been
devel oped for research purposes by the EFS.

I would like to turn lastly then to the
technol ogy inpact in terns of resource inpact on
platelet utilization, red cell utilization and al so
cost, because | think that's a very inportant topic,
and | want to differentiate the type of cost |I'm going
to be speaking about from cost-effectiveness or QUALY.
Dr. Custer is going to speak to that later on. QUALY

involves a | ot of assunptions that go into the

nodel I ing process and it's highly conplex. In
addition, although there's a traditional threshold for
QUALY in sone countries of 50,000 to be considered an
ef fective procedure, in other countries now $100, 000

for an effective procedure. W know already that in
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transfusi on nmedicine that threshold has gone to al nost

$2 million for certain interventions such as nucleic

acid testing. So, what I'mgoing to talk about are the

actual real costs of putting this technology in place

based upon European experience. As our friends in

Eur ope have said to us, "Well, when |I'mgoing to reach

into ny pocket, how many Euros do | have to pull out?"
In terms of platelet utilization, we have

had an experience in Belgiumat the bl ood center of

Mont Godi ne, whi ch underwent universal conversion to

| NTERCEPT platelets in 2003, and this is a center which

supplies a tertiary care facility and has records for

all of its conponents transfused and had data for a

t hree-year period before the use of | NTERCEPT and data

for three years after universal adoption of | NTERCEPT.

So, you can see that for all patients before | NTERCEPT

t hey had about 700 patients receiving platelet products

i nvol vi ng about 7,000 transfusions.
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After introduction of |NTERCEPT the
hospital had an accel erating cardi ovascul ar surgery
program and an oncol ogy program they got alittle
busier, did alnpbst 800 patients and about 8, 000
transfusions. Wen we | ooked at the days of platelet
support per patient, it did not change in these two
peri ods. Wen we | ooked at the nedi an nunber of
pl atel et transfusions and we've al so | ooked at the nean
but the nedi an, because it's a highly skewed use of
platelets in this diverse popul ation, the nedian did
not change, and the total dose of platelets, the nedian
dose of platelets required to nmanage these patients did
not change.

The one thing that | will say is that this
center purposefully collected 10 percent nore platelets
by apheresis during this period of conversion because
they wanted to ensure that they could cover processing
| osses from | NTERCEPT. And there are processing | osses

from | NTERCEPT of between 7 and 10 percent. This
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required their apheresis donors to stay on the nachi ne
an extra ten m nutes.

We specifically | ooked at henat ol ogy
patients because they're intensively transfused. W
had about 270 patients in each period. The days of
pl atel et support per patient did not change
significantly during the two periods of observation.
The medi an nunber of platelet transfusions per patient
remai ned about the sane, as did the total dose of
platel ets. Cbviously, the total dose of platelets
requi red to nmanage these patients is substantially
hi gher because they are | arge consuners of platelet
conponents.

We've acquired simlar data in Al sace,
| ooki ng at the year 2003, and conparing it to the year
2006, after universal adoption of | NTERCEPT pl atel ets.
Again, this is a regional blood center that supplies
all of the bl ood conponents for the 2 mllion
i nhabi tants of the northeastern province in France.
The total dose of platelets per patient required -- and

these are now nean values -- did not change
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statistically significantly. | wll say that in this
regi on they use about 50 percent pool ed buffy coat
pl atel ets and 50 percent apheresis platelets.

When we | ooked at peopl e who got both
platelets and red cells -- and you can see here that
about 80 percent of the patients get both conponents --
we | ooked at red cell consunption in ternms of units per
pati ent and there was no statistically significant
change during the period of adoption of the | NTERCEPT
t echnol ogy.

In ternms of resource inpact, the way this
technology is used is it's used in the sanme tinefrane
that serology and nucleic acid testing are acconpli shed
so that the products are available for rel ease on day
one; in contrast, bacterial culture when it's used has
an inherent delay to increase the sensitivity of the
cul ture nethodol ogy and then, of course, requires
nonitoring out during the period that these cultures
are incubating but product is rel eased negative to date
sonmetinme on day two in nost systens. As | said before,

i n some European regions product outdates at day five
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and in other regions it's permtted with pathogen
i nactivation or bacterial detection to outdate at day
seven.

So, this technol ogy was very conpati bl e
wi th conventional technol ogy using serol ogy and enabl ed
rel ease of product at the sane tinme. Conpared to
bacterial detection, it inproved the availability in
terns of effective shelf-life for these products. And
this is denonstrated by data from Mont Godi ne, Bel gi um
that | ooks then at the age of products, the
di stribution of the age of products with a five-day
expiration period before the adoption of | NTERCEPT,
when they were expiring about 9 percent of their
products.

After they introduced | NTERCEPT and coul d
have a uniforminventory in terns of CW, because they
st opped doi ng CW serology so that all of their

products were considered as CW safe and they no | onger
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felt the need to hold onto CW-negative product, they
experienced a small decline in their expiration rate

down to about 7.6 percent. Wen they went to seven-day

462

st orage based on the | NTERCEPT technol ogy, they coul d
reduce their outdate rate down to 1.2 percent; they had
a uniforminventory of gamma-irradi ated equi val ent
product because they replaced gamma-irradi ation,

repl aced CW serol ogy and they were actually able to
begi n transfusi ng nore product at a younger age and
they didn't have to hang onto as nmany products to
ensure availability through five or seven days w t hout
t he | NTERCEPT t echnol ogy.

So, lastly, I want to conclude then with
cost. This is the price in dollars of an | NTERCEPT
platel et kit including |abor and covering use of the
device either by rental or purchase. And you see that
the full list price is $96. This price obviously

vari es dependi ng upon the volume that a bl ood center
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woul d utilize.

Many of the blood centers are collecting
doubl e doses so that they can treat a doubl e dose of
part of their production with a single | NTERCEPT
treatnment and so that results in a savings of around

$24 when they can do a split. |In Europe the centers

have replaced CW serol ogy, bacterial detection and
gamma-irradiation, and this is conposite data for a
nunber of bl ood centers but this results in a reduction
of a cost for them of about $45.

So, instead of spending that noney on
bacterial detection or ganma irradiation or CW and in
sone areas West Nile virus testing, they are using this
instead to fund | NTERCEPT technol ogy. Because they use
InterSol, they are getting recovered donor plasnma which
they are then using for fresh frozen plasma and that
gi ves them per therapeutic dose of platelets a savings

of around $20 or $20 i n val ue. Sone centers are now
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| ooki ng at replacenent or avoidance of T. cruzi and a
test for Dengue. W' ve based on their infornmation
assigned a dollar value for these two tests that would
come to around $7.

Now, because we are conservative in terns
of the way in which these blood centers are using these
various strategies to affect their cost inpact, we
woul d say that the net cost inpact of | NTERCEPT

i mpl ementation is $45 or less. |If you add up all of

464

t hose nunbers you could actually get to $96 but we're
not saying that everybody is doing this in such a way
that they could becone conpletely cost neutral. These
nunbers do not take into fact the inproved availability
and in Mont Godine the decrenent of wasted-dray
(phonetic) from9 percent to 1 percent paid for half of
t he | NTERCEPT adoption. W also have not included into
this any of the econom c benefits that m ght accrue

fromreduced transfusion reactions.
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10 So, in summary, we have data that shows

11 that | NTERCEPT i nactivates a broad spectrum of

12 pat hogens and | eukocytes, that it has been inpl enent ed
13 in routine use. And | would include in that an

14 epidenmic area with an energent pathogen and |I'II] tel
15 you that in Al sace now, which is 100 percent | NTERCEPT
16 pl atel ets and plasma, production of 30,000 conponents
17 per year has required the addition of one FTE to their
18 prior staff to acconplish this. W have experience

19 with nore than 100, 000 transfusions and confirm ng what
20  we believe is an acceptable safety profile with the

21 reduction in acute transfusion reactions and no adverse
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1 i npact on other conponent utilization. So, we believe
2 that this technology in fact has enabl ed effective

3 managenment of net cost inpact. Thank you for your

4 attention.

5 DR. BRACEY: Thank you, Dr. Corash. That

6 was a great anount of very good information. Questions
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3

fromthe Commttee, Dr. Kouides?

DR KOQUI DES: Thank you. Dr. Corash, as a
hemat ol ogi st who cares for | eukemc patients, | want to
echo the fact that this is a four-plus sick population
and with adverse events that you had reported in the
SPRI NT study, | was curious to know, for any of those
where there seemto be a higher rate in the study
patients, is there any nechanistic explanation? It
| ooks I'i ke when | was eyeballing that slide that
biliary was slightly increased. |s there anything that
suggests perhaps that there is sone indeed, you know,
toxic effect in any pre-|lab, preclinical studies?

DR. CORASH: W have not seen any toxicity
in preclinical studies. |[If you give 45 mlligranms of

Anot osal en per kilo to an animal, you will get acid

base in bal ance and toxicity but we have never seen any
of that type of effect. The residual anount of

Anot osal en in a transfused conponent is about 50
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m crograns. For platelets that gives you a peak

i medi at e posttransfusion | evel of about one nanogram
per ml. It has a half-life of about 40 m nutes, so,
it's cleared quite rapidly. 1t's not inpacted by
either hepatic failure or renal failure because there
are multiple ways to clear it and we have not seen
anything in preclinical studies that woul d associ ate
with any of the adverse events that we've, you know,
described in the clinical trials.

DR KOQUIDES: And | was curious if you
appl i ed the sane gradi ng systemthat you nention in the
Eur opean studies of the investigators stating whether
they thought it was rel ated; what was that data in the
SPRI NT study? Renenber, when you showed the European
dat a?

DR. CORASH: In the SPRINT study, when
i nvestigators had assigned causality there was no

di fference between the two treatnent groups in terns of
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any of these adverse events.

DR. KOQU DES: And in a snaller population
of patients who received it, who have factor
efficiencies, let's say the Factor Xl patient, where
there's clearly a need for such a product, the adverse
event rates?

DR CORASH. W' ve seen very | ow adverse
events. Those patients of course at the tine of their
transfusi ons unl ess they had a spontaneous traumatic
event had a background incidence of adverse events
going on that was extraordinarily low So, it's been
very well-tolerated in that patient popul ation and that
i ncluded treatnent of people with Factor 2 deficiency,
5 deficiency, 7 deficiency, 11 deficiency, Protein C,
Protein S and two patients with disfibrinogenem a.

DR. KOQU DES: And finally in the European
data where you concluded that there is a reduction in
acute henolytic reaction, could you clarify, in those
studi es was the product al so | eukodepleted Iike in the
SPRI NT st udy?

DR. CORASH: Yes. The products in that
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study have all been | eukodepl eted because that's the
standard i n Europe of universal |eukodepletion.

DR KOUIDES: So there seens to be then
some direct beneficial effect beyond | eukodepl etion
then with the psoral en inactivation?

DR. CORASH: There is. And | think it
cones fromtwo factors. One is that we are repl acing
65 percent of allogeneic plasma with a bal anced salt
solution so there's a | ower plasnma burden. But, in
addi tion, of course, although you do | eukodepl eti on,
there are still residual |eukocytes in these platelet
conmponents and | NTERCEPT conpl etely inhibits cytokine
synthesi s and anti gen presentation by residual
| eukocytes. In the SPRINT trial we actually showed a
significant reduction in HLA alloi mmunization due to
the inactivation of these residual |eukocytes.

DR BRACEY: In the interests of tinme we're
going to have to limt this to one nore question. Dd
you have a question, Dr. Hol nmberg?

DR. HOLMBERG. Dr. Corash, thank you for

your presentation. And, one of the concerns that |
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have is that you were commenting that your

post marketing surveillance really relied heavily on
henovi gi | ance. How woul d you envi sion that taking
place in this country as we're just now in the infancy
of getting a henovigilance program started?

DR CORASH: So, except for the systemin
France, which was highly structured, to which we could
pi ggyback onto, we put into place in Europe our own
active henovigilance system W established a
dat abase, which is a centralized facility, and an
I nternet-based reporting system [Each of the centers
that participated in this have been trained by Cerus.
W' ve created protocols, put theminto place, gather
coll ect, analyze the data.

Thi s database is available to each of these
participating centers to either ook at their data as
part of a pool ed neta-anal ysis or on an individual
basis. This is sonething which has been very

attractive to some of these centers. This nonth we are
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20 converting the Kuwait National Blood Center. They did

21 not have a henovigil ance program This now gives them
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1 a structured henovigilance program So Cerus has paid
2 to put this into place and borne these costs. | would
3 expect that in the United States we will do the sane if
4 the product is approved.

5 DR. BRACEY: One short question.

6 DR KUEHNERT: Yeah, | had just one quick
7 clarification. Wen you | ooked at the reaction,

8 adverse event rates in the trial that you showed, |

9 just wondered, are you specifically excluding the

10 difference in, say, febrile nonhenol ytic reactions?

11 Because you would think you would see that in the

12 control group conpared with the treated group. So, did
13 you excl ude those?

14 DR. CORASH: No, they're not excl uded.

15 They're included. Wiich, are you referring to SPRI NT

16 or are you referring to postmarketing --
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DR. KUEHNERT: Well, | was referring to
SPRI NT.

DR. CORASH: Yes.

3

KUEHNERT: So, are those not exam ned?

DR. CORASH: No, they are exam ned.

471

DR. KUEHNERT: Ckay.

DR. CORASH: In fact, in the SPRINT trial
there was a separate case report formthat required
eval uation for acute transfusion reactions including
pretransfusi on and posttransfusion tenperature and
vital signs after each transfusion. And, there were
specific criteria that said if you had a tenperature
el evation of 1 degree centigrade with a shaking chil
or 2 degrees centigrade that the patient had to be
cul tured and the bl ood conponent had to be cul tured.
And those are included in that analysis.

DR. KUEHNERT: So when you showed this

chart by organ class, those were --
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14 DR. CORASH:. Yes, yes, yes, those include
15 acute transfusion reactions. In SPRINT the acute

16 transfusion reaction rate, which was statistically

17 significantly less in the | NTERCEPT group, was 4

18 percent in the control group and 3 percent in the

19 | NTERCEPT gr oup.

20 DR KUEHNERT: Okay. And do you know what

21 t he breakdown was between i nfectious and noni nfecti ous

472

1 events that were prevented in the group that was

2 treat ed?

3 DR CORASH We saw in SPRINT --
4 DR, KUEHNERT: D d you | ook at etiol ogy?
5 DR. CORASH: Yes. In SPRI NT we saw no

6 septic transfusion events in either group; however, and
7 nost of the transfusion reactions are due to urticaria,
8 (phonetic) sone hypotension, sone dyspnea, the expected
9 spectrum of acute transfusion reaction events. SPRINT

10 was really too small to | ook at septic transfusion
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events. | will say that in the experience that we have
in Europe thus far, out of the 28,000 nonitored
transfusi ons, we have seen no incidences of
transfusion-transmtted sepsis. W have seen one case
of TRALI. It was reported just recently in France and
it was froman apheresis donor who had a very high
titer of HLA anti bodi es and the recipient devel oped
TRALI fromthis and was treated and recovered.

DR. KUEHNERT: That's very hel pful. Thank
you.

DR. BRACEY: W have to nove on. Thank you

473

very much, Dr. Corash. Qur next speaker is Dr. Raynond
Goodrich. Dr. Goodrich is currently the Chief Science
O ficer for Navigant Biotechnologies. His

responsi bilities include oversight of research and
devel opnent of bl ood product processing and bl ood
safety. He will speak to us on their systemfor

pat hogen reduction. Thank you.
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DR. GOODRICH: Well, thank you very nuch
| want to echo the other speakers in saying |'mvery
pl eased with the invitation to cone here and give a
presentation today on the work that we're doing with
technol ogy for pathogen reduction of bl ood conponents.
I"mgoing to focus primarily on the work that we've
done with the platelet systembut |I'malso going to try
to address some of the questions Dr. Hol nberg actually
posed. That's sonmething that was of interest to this
group in addressing specifically quick questions about
the barriers to achi eve acceptable | evels of
transfusion and transplantation safety, how safe is
safe, what are the needs, what is or are the pathways

to consider in transfusion-transplantation safety.
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Sonme of that | think will fall out fromthe materi al
that | present and a couple of these I'll try to
addr ess head on.

| think that as we sit here you hear and

file:///D|/meeting/011008ac. TXT (128 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

10

11

12

13

14

15

16

17

18

19

20

21

1

over the last many years you will have heard about the

many benefits that may cone as a result of doing

pat hogen i nactivation technol ogi es. That i ncludes

I nactivation of pathogens, the infectious risk that

t hey pose, reducing or elimnating the infectious

conplications that are due to transfusion, whether

those be fromvirus, bacteria, or parasites,

i nactivation of white blood cells -- put those in

category of noninfectious risk -- things such as

prevention of GVHD, m crochiner as an all oi mmuni zati on

-- could there potentially be effects due to TRIP or

other effects that are associated with residual or

white cells that are present in donated bl ood products.
| think ultimately everyone is ained --

everyone | think is ainmed -- at the goal of having

better patient outcones and that nmeans both benefits to

patient health and well-being and ultimately, if it's

done correctly, benefits to health econom cs because if

file:///D|/meeting/011008ac. TXT (129 of 389) [1/28/2008 2:07:31 PM]

475



file:///D|/meeting/011008ac. TXT

2

10

11

12

13

14

15

16

17

18

19

20

21

we prevent conplications, we can also prevent the costs
that are associated with dealing with those.

And, so, with these fundanentals in place
of all these potential benefits that may result from
doi ng pat hogen inactivation, |I think it absolutely begs
the question as to why have we not adopted nore
rapidly. \What are the reasons for slow adoption? And
| think that this just reproduces what Harvey Kl ein
showed earlier, the reasons for slow acceptance. And
being a very optimstic pessimst, | would like to
start with these and try to address in the presentation
| give what we have done or the approaches that we have
taken to try to address sone of the concerns that have
been raised both in the past and are currently being
rai sed today about these technol ogies in general.

Now, in preparing for this, | saw an
epi sode of the Today Show earlier in the week where
they had an individual on there -- | don't recall his
nanme -- who was taking a silver conpound for treating a

skinirritation or affliction that he had and he

476
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literally turned blue. | nean blue as a snmurf. And
they had himon the Today Show and they had a doctor
there with himand they were saying that they were very
concerned about the fact that his skin had turned bl ue
and what m ght be happening internally, his organs, his
liver, and they were very concerned about this. And
they asked him "Did it at |east cure your affliction?"
And he said "No, it didn"t. It didn't inprove ny skin
condition." And they said, "Well, are you still taking
this?" And he said, "Absolutely, every day." And they
said, "Wiy?" And he said, "Wll, it's because of the
benefits I get fromit."

So, | think that one of the things that |
have seen over the years -- and | have to say ny
di scl osure statenment here is that | have been doing
this for about 20 years now, and one of the things that
| have seen with nmessage in terns of pathogen
i nactivation or pathogen reduction technologies in
general, and |I've heard it here today, is that part of
the nessage is, well, we kill everything and that's our

goal and we don't hurt -- blank -- and you can fill in
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the bl ank, whether it's platelets, plasma, red cells or
patients. W don't hurt themtoo nuch. And because we
want to kill everything, that benefit is worth the risk
that we entail by hurting not too nmuch sonme of these
conponent s.

And, several years ago now, probably about
eight or nine years ago in total, we decided, ny
col l eagues and | decided to look at this in a very
different way, and that is, can we |ook at this from
the standpoint of taking a position and taking an
approach in which our goal and of the vision for this
product, which we call Mrasol, is to inprove product
quality, safety and performance.

And, that really is the approach that we' ve
attenpted to take, and | guess based on the results
that we have obtained the community needs to be the
judge as to whether or not we've succeeded in that or
not and I'Il talk alittle bit nore about what we've
done. How we went about taking this approach was to

| ook at types of agents that m ght be used in the
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phot ochem cal application to treat bl ood products, to

i nacti vate pathogens and white cells that may be
present in these blood products. And | was very
intrigued at the tine of a lot of the literature and
with a |ot of experience with the negative effects of
ot her conpounds and things that |'d evaluated in ny
career, that the properties that were described for
this particular nolecule, R boflavin, or vitamn B2,
the fact that it's a naturally occurring agent, the
fact that there is a |lot known that is known about its
t oxi col ogy, the fact that it was known to be able to be
carry out nucleic acid chemstry in a specific way, the
fact that it was very well-characterized in many ways
made it very appealing.

And, to ne it was the type of nolecul e that
as a chemst |1'd spent many years trying to design into
new synt hetic agents that woul d have properties that

woul d nake them appealing and potentially worthwhile to
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consi der as a pathogen inactivation or pathogen
reduction agent. And, so, we decided nany years ago to
pursue this and to evaluate its capabilities of

carrying out these processes.

This is an overview of the program the

pl atel et program as we have conducted it. So, wth

this very sinple concept we started off -- this was
back in 1998, '99 -- we spent a lot of tine on
prototype design and in vitro studies. In a lot of

ways you will see the programas | describe it here as
a programthat we've generally followed of going from
the in vitro to the in vivo with initially radi ol abel
recovery and survival studies to eventually using the
product in clinical settings with random zed
prospective clinical trials to evaluate the performance
of the product for specific endpoints, which Il
describe in nore detail later.

We did an initial study in an exploratory
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15 trial that was done in South Africa -- that study is

16 published -- in which we | ooked at correl ati ons between
17 the in vitro and in vivo results and I think we found
18 sone good correlations for this particular system

19 That hel ped us to predict and to set conditions that we
20 wanted to use for a subsequent trial, which we did in

21 the United States under an |IDE, and that was done at

480

1 two sites. The data fromthat study is al so published,
2 has been presented.

3 W then used that information to submt for
4 a clinical study which we did in Europe. It had a

5 m ni mum enrol | rent target of 100 patients. |t was done
6 on five sites. Actually, all of the sites were in

7 France. That study was conpleted after 22 nonths. It
8 was conpleted late | ast year and we did submt the data
9 and the product has been CE-marked and is now avail abl e
10 in the market in Europe. During this period of tinme we

11 have had a program going on with plasma, FFP. W are
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12 expecting to have CE-mark for that product this year.
13 And we also initiated a programw th red cells and

14 whol e blood. 1'mgoing to talk to you a little bit

15 about that later. To nme that's the ultinmte goal here,
16 to be able to treat all three blood conponents in a

17 practical and efficient way. And, so, | will tell you
18 alittle bit about that program It's in its infancy,
19 inits early stages, but it's beginning to grow

20 So, I'mgoing to start here with sone of

21 the concerns which | have summari zed into four

481

1 categories, fromthe sane general |ine along which the
2 Canadi an Consensus Conference sumarized with the six

3 points that were nmentioned in that docunment. Reduction
4 in efficacy, difficult processes to inplenent in blood
5 centers, with concerns over product handling both

6 before and after treatnent; toxicity and

7 neoantigenicity in the short and the long-term people

8 bei ng exposed over prol onged periods of tine.
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9 Reduction in efficacy -- | heard that question asked
10 earlier -- is there need to transfuse nore platelets,
11 Is there need to transfuse nore red cells, are there
12 i ncreased frequencies in transfusion, is there
13 i ncreased product |oss as a result of doing these

14 processes?

15 Then the risk-benefit and

16 cost-effectiveness and then, quite frankly, why do we
17 need this given that the safety of the bl ood supply is
18 where it is today and, really, where is the benefit? |
19 under stand the hypothetical benefit in case there's

20 another HIV that cones along but where is the benefit

21 as it exists today in treating patients where that

482

1 doesn't exist, there isn't a new enmergi ng H V today.
2 This is the process that we've conme up
3 with. And the study was done in France using both
4 buffy coat and single donor platelets. Qur in vitro

5 wor k has been done with both single donor and buffy
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coat platelets. Mch of that work has been published
over the last several years. It involves using a
collection -- we don't specify the collection platform
that's used. As long as the product, whether it's

buf fy coat, manual, whether it conmes froma Baxter, a
Ganbro, or Hemanetics device, as long as it fits the
paraneters and the specifications for product input of
vol ume cell concentrations, et cetera, it can be used
in this process.

Transfer to an illum nation storage bag,
the Ri boflavin solution is sterile. Docked onto that
iIs a 35 ml| solution of Riboflavin, is added to that.
That covers a product volune range from 170 up to 360
mls, incomng product. And then the product is
exposed to light with an illumnator for six to ten

m nutes. Light dose is determ ned by the size of the

product. W dose on an energy joule per m| basis and

that is nonitored, recorded throughout the process.
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We've al so put in place process controlling
docunent ati on systens that all ow people to do this in a
bl ood center using docunentation controls that are
required froma quality control standpoint and a
traceability standpoint for these products. And, this
syst em manager approach allows you to network several
of these units together that would be required in order
to fully convert to this process if that were desired
by the center.

To give you an idea of performance with
pat hogens, we actually |ooked at this [ist that was put
together. 1'mnot sure what the disposition of this
list was but | thought it was really an excell ent
docunent. It was put together | think by a group of
AABB and | SBT where they | ooked at and tried to
quantify the risks that were associated with certain
types of agents and then categorized them according to
where benefit was high and action was favored or the

concern was high and action was favored. So, the

484

file:///D|/meeting/011008ac. TXT (139 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

10

11

12

13

14

15

16

17

18

19

20

21

things that appear in this upper quadrant here of
course are those that you m ght say have the greatest
amount of interest relative to the risks that they may
propose. And this was fromthese conmttees from both
| SBT and AABB.

So, what we've tried to do is to focus our
work in those areas. W've | ooked at these agents.
The agents in green are agents where we have done
studies with these agents and have eval uated the
performance of the technology in that regard. |'l]
show you sone of the specific data. The itemin bl ue,
the light blue up there for variant CID or new vari ant
CIDis just to highlight the fact that what was
nmentioned earlier, these technol ogies and certainly our
technol ogy does not address that. W have done sone
studies with a separate technol ogy that involves a cel
washi ng system whi ch | ooked very encouragi ng but that's
not a topic for discussion today.

We've | ooked at a variety of envel oped and
nonenvel oped viruses. The performance of this

technol ogy with these agents varies considerably from
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agent to agent. But in general, there's a three to
greater than six log inactivation | ooking at both
envel oped and nonenvel oped viruses. W used a variety
of nodel viruses or actual human pat hogens where those
nodel systens were avail abl e.

The net hodol ogy for how we've done these
studies is described in the Transfusion article, as
wel |l as some of this data by Patrick Ruan, et. al. It
was published in Transfusion in 2004. |In general we've
tried to apply the nmethodol ogies in the systens that
are described in CPMP guidelines, which are used for
val idation of virus inactivation procedures for other
conponent s.

We have | ooked at a wi de variety of
bacteria, grampositive and gram negative bacteri a.

We' ve done studies both in a high-titer format to | ook
at the total capability of inactivation with these
systens as well as lowtiter fornmats where we've done
di rect head-to-head conparisons with agents that are
reported in henovigilance studies. W' ve now expanded

this list, actually, in a publication which I'm about
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ready to submt, to cover 22 different strains of
bacteria that have been identified in henovigilance
studi es such as the SHOT report, as bacteria species

t hat have been associated with septic transfusion

events.

And | believe the performance is very
robust. As was nentioned earlier, | do not believe
that this technology will be effective against spores

but that's different than saying that it's not
ef fective agai nst spore-form ng bacteria. These agents
do go into a vegetative state and | believe when
they're in that formthey are susceptible to these
treat nents.

W' ve al so done a |large body of work with
parasites. Again, rmuch of this work is published. A
| ot of this work was done in collaboration with people
i ke David Leiby's group at the American Red Cross.

Sonme of that data with babesia will be published this
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year, presented in abstract formonly |ast year. Dr.
Lisa Cardo's group at Walter Reed Arny Institute of

Research did work with | ei shnoniasis as well as with T.

cruzi. W've done this work in platelets and pl asna.
In sone cases we've done work with red cells as well.
There are additional studies which are funded by a
Departnent of Defense grant which we will be conducti ng
this year. W' ve done work with malaria, which was
done both at Walter Reed and nost recently Dr. Jim
Sullivan's group at the Centers for Di sease Control.
And again all of these studies were sponsored under DOD
contract. Publications are available or will be
shortly available in that work.

And again when these | evels say "greater

than,"” we have been able to inactivate these agents to
the limts of detection. In the case of the babesia
and the Orencia, those are limts of detection as

neasured by actual parasite transm ssion studies in
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ani mal nodel s, where one parasite, one viable parasite
woul d have been able to induce di sease.

| mentioned that the process is neant to
apply for reduction in pathogen |oad and inactivation
in white blood cells. W've done a series of studies

| ooking at the ability of this technology to inactivate

488

white blood cells, that include |ooking at in vitro
assays, m xed | ynphocyte reactions, response to
anti-CD3/CD28, stinulation of allogeneic responder
cells, activation of cells used in response to PVA, and
t he general concl usion has been, which is published
data in Transfusion, that the treatnent has inhibited
responses in all of these assays.

No evidence of changes in cell phenotype,
prevention of cytokine expression, proliferation
response to mtogen or allogeneic stinulator cells in a
m xed | ynphocyte reaction is gone. No engraftnment in a

reci pi ent xenotransplant nodel, no induction of GVHD in
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13 a xenotransplant nodel -- that data is published -- and
14 i ncreased DNA danage as neasured by nol ecul ar anal ysi s

15 and PCR anal ysis. These studi es have al so now recently
16 been conpleted with the whol e bl ood including the

17 xenotranspl ant nodel with absolutely identical results.
18 We'll be reporting those this year.

19 W have al so | ooked specifically at the

20 ability of this process to prevent all oi muni zati on.

21 W' ve used aninal nodels as well as in vitro nodels.
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1 The nost recent publication is an article that appeared
2 in Transplantation at the end of |ast year where we

3 | ooked at the ability of this process to inactivate

4 white cells in platelet products, in a rat nodel, and

5 t hen | ooked subsequently at the effect both on

6 production of allo-antibodies as well as rejection of

7 heart transplant material that went froma donor to

8 reci pi ent ani nal .

9 There are ongoi ng studies this year which
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followup on this. There's a work with Dr. Sherril
Slichter's group at Puget Sound Bl ood Center | ooking at
prevention of platelet alloinmunization. That's in a
dog nodel. W are doing a study in collaboration with
MPI Research in M chigan | ooking at prevention of
transfusion-rel ated i mune nodul ati on and
susceptibility in an animal nodel to infection after
challenge with rmultiple transfusions. Neutrophi
primng, there's work going on with Dr. Dan Anbruso's
group -- these are both in vitro and in vivo

eval uations -- and Dr. Lisa Cardo's group at \Valter

Reed Arny Institute of Research, and then sonme work

490

| ooking at m crochinerismand antigen presentation with
Dr. Philip Norris at Blood Systens Research, Inc., and
we hope to be able to report that data as we have in
the past as it becones avail abl e and publi shed.

This is not neant to be an eye test. It

really is just a listing of the various clinical
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3

studies that we did up unto the point of the design
validation trial, which was just conpleted in France,
and to show you that our general approach has been to
do, as these are phased in with | arger exposure to
subjects and with broader paraneters of exposure to
subj ects, we phase in different toxicol ogy prograns
whi ch support that.

And we've | ooked at things such as
nmut ageni city, genotoxicity. W've |ooked at subchronic
exposure, we've | ooked at, in standardized toxicol ogy
testing. This data will be published in the Apri
i ssue, | believe, of Transfusion Medicine Reviews.
It's a 22-page article. | don't have the preprints on
it yet but they will be available shortly, which

details all of the results fromthese toxicol ogy

491

eval uations that were done in this program and
essentially the answer that we obtained repeatedly was

no observati ons of adverse effects or toxicities
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associated with the product despite nultiples of

i nfusi ons of the product at dose |evels much higher,
much hi gher than what you would anticipate seeing in
routine clinical practice.

I"mgoing to give you a brief summary of
the data froman Interim Analysis Report, froma study
that was done in France, just conpleted. W did
performan interimanalysis that was done by an
| ndependent Data Monitoring Comnmttee, a group of
I ndi vi dual s who were sent fromthe conpany. Dr. Jeff
McCul | ogh, who | know is here, was the chairman of that
commttee. They worked with their own statistician in
anal yzing all data fromthe study. W also had an
i ndependent data safety nonitoring board. Professor
Sean Dani el Tiso, Red Cross, was the chairman of that
group. They were responsible for adjudicating all
adverse and serious adverse events. Those were all

done in a totally blinded fashion. And, their report
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was a part of the report that went into this interim
anal ysis as wel | .

We | ooked at platelet corrected count
i ncrement at one hour neasured 30 to 90 m nutes after
transfusion, during a 28-day treatnment period. W had
an null (phonetic) hypothesis, a noninferiority
anal ysis, had a 97.5 percent confidence limt,
one-si ded, and statistical analysis on the data | ooking
at this particular endpoint. W also | ooked at the
count increment at 24 hours and because of the
questions that had been raised previously we al so
| ooked at things |ike nunber of days between each
pl atel et transfusion, nunber of transfusions per
subj ect, nunber of platelets used, the frequency of
refractory platelet transfusions, which was defined as
at | east two consecutive transfusions having a CC at
one hour |ess than 5, 000.

In the case of refractory transfusions we
| ooked specifically for the potential of neoantigens
bei ng present and we assayed that in a specific assay

for neoantigenicity. W also |ooked at the nunber of
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red bl ood cell transfusions, the inpact of serious

adverse events related to these transfusions, any

adverse events related to the platel et transfusions,

the occurrence of bl eedi ng epi sodes and the degree

eval uated by the WHO scale for classification of

bl eedi ng i ncidents and we al so | ooked at the

| ongi tudi nal regression for patients receiving nore

t han ei ght transfusions during 28 days of treatnent.
So, | want to go back and present this data

in the context of the infornation that we have so far,

which, as | say, it's interimdata and it's a small

nunber of subjects. So, | want to, however, talk about

it in a context of what we know so far, and how does

that point relative to being able to address sone of

the concerns with pathogen reduction technol ogi es.

["ll refresh your nenory fromthe Canadi an Consensus

Conference, and in specific tal king about these

particul ar issues as they relate nostly to the product.
So, what we've seen so far overall in

adverse events for Mrasol, a reduction of about 10

percent overall conpared to those in patients with
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reference platelets. | should nmention that our process
does not require additive solution so these products
are collected in plasna and they are treated and
transfused in plasma. W are working on a process that
will allow people to use an additive solution of their
choice if they prefer to do that and we expect to have
that avail abl e again under a CE-mark in 2008. But, for
this study we al so conpared products directly against
untreated products that were in plasnma. That was the
standard control product that was used, whether it was
buffy coat or apheresis at each of the centers so we're
conparing apples to appl es.

We saw a reduction in posttransfusion
infections. Now, that's not due to the product being
contam nated, just infection infestations, one of the
categories in that systemorgan classification, in
patients after, that was the largest difference that we
observed, | think was about 45 percent of the patients

in the untreated group had these events conpared to 28
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percent in the treated group

There was a two to one ratio in HLA

al I oi mmuni zati on which favored Mrasol. Al patients
were required to be HLA negative prior to entry into
the study. There was no drop in CCl nunber as
transfusi on nunbers increased. 1'll show you that in
nore detail. There were increased days between
transfusion as transfusion nunbers increase relative to
the control untreated product. There was no evi dence
of neoantigen formation and no evi dence of photoproduct
accunul ati on. The behavi or that was observed, we
assayed every product and every patient after every
transfusion for the | evels of photoproduct and for

Ri bofl avin that were present after transfusion at 1
hour, 24 hours, and 28 days. And there is clearly a

| ong-term history which this data appears to agree with
very well on the human exposure to these agents w t hout

ill effect.
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17 Bl ood product utilization -- and this is
18 addr essi ng sonme of those specific points -- one, three
19 and five in the Canadi an Consensus Conference -- we

20 actually sawwith the Mrasol -treated platelets a delta

21 of zero between the patients who received

496

1 Mrasol -treated platelets and platelet units per

2 patient conpared to the control. 1In red blood cel

3 utilization we actually saw fewer red cell units used
4 in the Mrasol group, 2.6 units per patient conpared to
5 3.3 units per patient. | should nention none of these
6 values reached statistically significant |levels. W

7 did not expect that for the interimanal ysis because

8 there was an insufficient nunber of subjects.

9 If you |l ook at the total platelet dose

10 which was given to the patients, conparing the Mraso
11 group with the treated group, there was actually | ess
12 than a 3 percent difference in total dose that was

13 given to each of the patients. That actually has
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14 agreed with some of the routine use trials which we

15 have i npl emented since C-Mark in five different centers
16 in Europe. W' re actually seeing on average about a

17 1.7 percent difference between what's collected and

18 what's actually given to the patient at the end of the
19 storage period for the platelets. So, there are very
20 little | osses of the product as a result of doing this

21 treat nent.
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1 If you look at the data in terns of going

2 fromthe |lowest to the highest CCl value, in

3 patients -- this is for all patients in the Mrasol
4 group and in the reference group -- basically these two
5 lines overlap with one another. There were no

6 significant difference in the behavior of the platelet
7 products that were observed either treated with Mraso
8 or untreated with regard to the CCls that were observed
9 in the patients between the treated and the control

10 group. This is normalizing, of course, for differences
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in patient variables that m ght occur.

If you look at it, however, not doing that,
just looking at total nunmber of platelets, in the
M rasol group these subjects received 132 pl atel et
products. In the reference group they received 133.
The mean nunber of platelets was 5.5 in the Mrasol
group and 5.3 per patient in the reference group. The
medi an nunber at a 95 percent confidence interval was
identical at 4. The mean nunber of transfusion per
days of platelet support was 0.5 and that nunber was

identical in the reference group. For transfusions one

498

t hrough ei ght we observed that the frequency of
transfusi on, nunber of days between transfusion for
both the Mrasol and the reference group were
approximately 2.4 and 2.8 days respectively. Very
interestingly, we observed that that nunber renai ned
constant for patients who received platelets in the

M rasol group and it decreased, so frequency of
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transfusion actually increased for patients who were
receiving the untreated product down to 1.2 days in the
control group. It did not reach statistical
significance at the interimanalysis. W're |ooking
very carefully at the final analysis, don't expect it
to be disappointing in that regard.

Cunul ati ve nunber of days between
transfusions one to eight was 15.8 versus 14.3 in the
reference group. To give you an idea about this drop
that occurs in C or CCl as well as the increase in the
frequency of transfusion as the transfusion nunber
i ncreases, this actual data canme froma publication by
Sherrill Schlicter |ooking at the TRAP study. This is

for untreated products, |eukoreduced products. And

499

this effect has been known for sone tinme. As you
I ncrease transfusi on nunber, you see a drop in CCl and
you al so see an increase in the frequency of

transfusion. Wy that occurs, I'mnot exactly certain
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t hat people know. | have asked.

We anal yzed this data and as | nentioned if
you | ook at the values for the control group we see
that drop. This is one thing out of all the data that
we analyzed in this particular piece that did reach
statistical significance at a P value of |ess than
0. 0001, and for the Mrasol group that nunber basically
stayed the sane. The 1-hour CCl showed the greatest
delta and we did see an 8 percent lower CCl at 1 hour
in the Mrasol group conpared to the untreated group
that was not statistically significant. That actually
crossed over at about four transfusions where actually
we start seeing the Mrasol-treated products are
denonstrating better CCls in patients conpared to those
receiving simlar nunbers who were in the reference
gr oup.

W | ooked specifically for refractoriness

500

and al | oi muni zation, again very snmall nunbers but in

file:///D|/meeting/011008ac. TXT (157 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

10

11

12

13

14

15

16

17

18

19

20

21

general no statistically significant differences.
There was a difference of about twofold, which

believe will hold for the final analysis as well wth
the last group of patients and the nunber of patients
who are reporting to beconme HLA positive during the
course of therapy. These patients also received

of f-protocol transfusions. |If you add up the

of f-protocol transfusions for both Mrasol and for the
treated group, there was about a 20 percent difference
in favor of Mrasol, fewer transfusions if you count
both on and off protocol conpared to those who received
the control products.

On the neoantigenicity data we coll ected,
as | nentioned, data on every single transfusion.
Those were anal yzed by an i ndependent | aboratory. At
the tinme of the interimanalysis we had 20 to | think
maybe 22 patients analyzed. There was no evi dence of
neoantigen formation in that separate assay. W also
| ooked at phot o-product, as | nentioned.

We have done PK studies with C-14 | abel ed

file:///D|/meeting/011008ac. TXT (158 of 389) [1/28/2008 2:07:31 PM]

501



file:///D|/meeting/011008ac. TXT

10

11

12

13

14

15

16

17

18

19

20

21

Ri bofl avin and its photoproducts in animals. Those
studi es had been done previously for R boflavin in
humans. Qur data supported those findings, both our
own and the prior data that's been reported previously.
There was | ess than 50 nanonol ar concentrations of
Ri boflavin or |lum chrone, the major photoproduct of
Ri bofl avin present at one hour posttransfusion. There
was no evidence of accumul ati on of Ri boflavin or
phot opr oducts, that was consistent with the PK data and
cl earance data obtained in the animal nodels. The
| evel s of photoconversion that we observed in every
singl e product observed fromthe test sites was
consistent with our prior historical experience and
i ndicated they were perform ng the process correctly.
The overall conclusions fromthe interim
assessnent was that the treated platelets were safe and
efficaci ous as assessed to date. There were no
statistically or clinically significant differences
between the treated platelets and untreated pl atel et
concentrates found in the primary or secondary

endpoi nts and the study al so denonstrated the
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feasibility of providing these treated platelets in a
real -world setting to patients requiring nultiple
pl atel et transfusions in a short period of tine.

So, what do we know agai n goi ng back to

t hese risk-benefit and cost-effectiveness questions?

The technol ogy has a broad -- but I will say not
perfect. | don't believe any of these technol ogies are
perfect. | think the point was nmade earlier that if

you' re considering trading off risk and benefit you
have to make sure that if you're saying it's 100
percent risk elimnation that it really is. | don't
know any technol ogy known to mankind that's 100 percent
effective. So, | think that these reduce the risks
that are associated with pathogens whether they're
parasites, bacteria or viruses but they nay not
elimnate them

It has the ability to inactivate white
bl ood cells. This may offer the potential to address
concerns of transfusion of allogeneic blood other than

just dealing with rare di sease transni ssion events and
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| really hope that this may be an area where we can

show a clinically proven benefit by designing
appropriate studies to do this and we're pursuing that
route.

Ri sks, in terns of risk versus benefit,
cost versus benefit, | think it can nmake sense but in
order for it to nake sense you have to denonstrate the
benefit and the risk has to be low. |I'mnot a
mat hematician but | think that if concern is directly
equal to the risk divided by the benefit, if the
benefit is zero, that nunmber is infinite. And so |
think that the obligation has to be there to be able to
denonstrate sone type of benefit associated with that.
And, clearly when benefit is denonstrated, the cost has
to been reasonabl e.

| saw this cartoon in the New Yorker and |
t hought the key to understanding, it says, "W need a

| eader who is not afraid to dream i ncrenmnental dreans."
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And obviously | think that in order to really
understand this you have to know what the size of the
increment is. Sonetinmes certain steps are easier to

t ake than ot hers.

| wanted to tell you about our program of
product vigilance that we've initiated. |It's very
simlar to what you heard earlier by Dr. Corash. A lot
of these cases, we've gone in, we've set up our own
el ectronic data capture system we've devel oped
protocols, so in the centers where we're now rolling
this out in routine we have a system where they can
report data into this electronic database system as
they enroll patients into the study. Qur goal is to
collect data as we go, as we roll this out to nore and
nore centers throughout Europe. And Europe, Mddle
East and Africa, the product actually is being used in
routine use in all of those geographies right now as we

speak. And, we are collecting that data, entering that
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15 data. It will be used in routine reporting and

16 frequent reporting of results as we obtain them

17 i ncl udes reporting of adverse events, serious adverse
18 events. It also includes reporting capabilities in
19 terms of platelet utilization, red cell utilization,
20 frequency of transfusions, frequency of

21 al | oi mmuni zation, et cetera. |It's tailored according
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1 to the ability of the center to be able to collect that
2 particul ar type of data.

3 And, finally, | really want to nention

4 sonmething that's last but definitely not by |east.

5 There was one of the comments that | took fromthe

6 Canadi an Consensus Conference statenent, one of the

7 concerns being the absence -- and | heard it here today
8 -- of any single nethod to treat whole bl ood or all

9 conponents. And the statenent of course com ng from
10 the group was that this should not be a reason for not

11 proceedi ng but | think deep in our hearts and our m nds
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it has been and it will probably continue to be.

W are very fortunate to be funded by the
Depart nent of Defense because of sone specific needs
that our troops in the fields have for whol e bl ood and
for transfusion, to develop a process that would be
applicable in that particular setting, in the field
setting for treating whole bl ood products. And, so,
we' ve spent the |last several years doing that. And |I'm
very pleased to tell you that we've submtted an | DE

for whole blood treatnent -- and this actually involves

treati ng whol e blood and then separating it into
conponents. The initial study will involve follow ng
the path | nentioned before -- we've done in vitro
studies, we will do radiol abel recovery and surviva
studies -- treating, storing that product for 42 days,
the red cell conponent, |ooking at in vitro and
radi ol abl e recovery and survival.

There will be many phases to this clinica
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work as we nove ahead but this is a start. | think
it's also an indication of at |east the willingness of
the FDA and other groups to |look at this technol ogy and
evaluate it and allow the evaluation of it here in the
United States. W're very excited about this and
| ooking forward to initiating this work and bei ng abl e
to report the results.

Finally, | want to cone back to one
specific question and that is, how safe is safe?
think that's a very good question but | think it
depends upon the tine in which you ask that question
If you asked ne or a | ot of other people, who are

probably even nore know edgeabl e, whether or not the

| evies in New Ol eans were adequate and provi ded
adequat e protection against hurricanes comng into that
regi on, they would have probably told you it was, yes,
before Katrina but not after. |If you asked people

about whet her or not our screening processes at
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airports were adequate in providing safety to the
airline passengers, they would have probably told you
yes, before 9/11 and not afterwards.

| think that the answer to the question how
safe is safe, is, it's safe until it's not, proven not
to be. And so the question perhaps should be, can we
and should we do better? And that's going to be
dependent upon what we in industry, fromat |east from
nmy perspective, are able to deliver and what the
eval uations are again of what the benefits may be from
these technol ogies. And we're certainly willing, eager
and able, | think, to have a dial ogue about that. So,
t hank you very nuch

DR. BRACEY: Thank you. |In the interests
of time, I'll have to limt the questions to one or

two, because we do have two other presenters. Dr.

Triul zi ?

DR. TRIULZI: A quick question. The
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"Mracle study" -- | like the nane.

DR, GOODRI CH.  Sur e.

DR TRIULZI: It has a |aboratory primry
endpoint, a CCl endpoint; is it anticipated that you
will need to do a foll owup study with a henostatic
endpoi nt ?

DR GOODRICH: | think clearly for the
United States we have heard that many tinmes fromthe
FDA, that a henostatic endpoint would be required. |
think we want to have a dial ogue and will have di al ogue
as we nove forward with that. For Europe that was not
a requirenent. W neasured a henostatic endpoi nt but
it was not the primary endpoint for that study. And I
think that was very simlar to the SPRITE trial that
was done in Europe where those paraneters were clearly
nmeasured but those were not primary endpoint. And it
may vary. Wen | say Europe, we tend to think of
Europe as one country. It clearly is not. There wl]l

be different requirenents in different geographies so
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that requires discussions with places like the

Paul -Ehrlich Institute, with the health authorities in
France, AFSSAPS, as well as with health authorities in
t he UK

DR. TRIULZI: Yeah, | asked that just to
get a sense for how far away it m ght be before a
product could be available in the U S

DR. GOODRICH. Right. Sure.

DR. BRACEY: Thank you. W better nove on
to our next speaker. Qur next speaker is Marc Mltas.
Marc Maltas is the International Business Manager for
I ntensive Care and Energency Medicine at Cctapharna.
He will present a brief overview of Cctaplas.

DR. MALTAS: M. Chairman, |adies and
gentl enen, thank you for inviting Cctapharma. | wll
go or try to go very fast in sumarizing 15 years of
experience of Cctaplas in Europe. First of all, and
because FDA is here we're speaki ng about nedicine
product, | would like to disclose that Cctaplas is not
yet licensed in the U S., and that | amor | was this

norning still a full-tinme enployee at COctaphar ma.

file:///D|/meeting/011008ac. TXT (168 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

10

11

12

13

14

15

16

17

18

19

20

21

have to be after the talk.

As | said, Cctaplas is a biopharnmaceutica
plasma so it's not a CE device, it's as such a
medi ci nal product and it's not only under henovigil ance
rules, it's al so under pharnacovigilance rules. So, it
has to go through the whol e regul atory process and that
neans that we are obliged to all the nobst stringent
controls and batch rel eases for each batch of product
that's put on the market.

Those are the countries where the product
is actually distributed. Sonme of themlike Norway and
Finl and are using Cctaplas as the sol e source of plasna
for the whole country and for all the indications where
Cctaplas is like plasma.

And then we have all the countries |ike,
for exanple, Austria, who has approximtely 75 percent
of plasma in the countries, Cctaplas, in Portugal where
it's about 100 percent. In the United Kingdom in 2006
the National Health Service issued a recommendati on of
using Cctaplas to treat specific ETTP patients.

Now, if we go back 16, 17, 19 years when
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Cct apharma had the idea of devel oping this product, we
have to go through the rationale of Cctaplas, and as
you will see in this slide, the rationale was not only
to get a product that was sonehow virally inactivated
against H'V, HBV and HEV, but of course we're | ooking
to all those noninfectious adverse events that you had
with the infusion of plasma.

So, we thought that, for exanple, pooling,
whi ch has been nentioned several tinmes as sonething
negati ve, would be actually sonmething very positive
when you think about what happens with the high-titer
HLA unit that cones into the pool. O course, as you
wi Il see during the presentation we also took into
account sepsis although we recogni ze that sepsis is not
one of the main concerns when you infuse plasma and is
nore related to infusion of platelets.

How we achi eved all of these things is,

wel |, basically we used the sol vent-detergent nethod,
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whi ch has been established as a very robust nethod.
There's a conplete renoval of cells and cell debris.

This is not a local reduction filter as we will see.

And then we have optim zed integration of donations
just to account for a good | evel of coagul ation factors
practice and for a good | evel of inmunoglobulins to
neutralize those HEV and Parvovirus, Bl19 possible virus
particles, the manufacturing process to get the nost
out of the plasma, and, a standardized filling of 200
m | per bag and of course a sterile filtration at 4.2

m crons.

Now, the indications for Cctaplas are
exactly the sane as those indications for FFP and, as
Dr. Heiden already said, we have sonme warnings for SPC
regarding protein S and plasma inhibitor content in the
pr oduct .

Now, when | ooking at safety of

pl asma- derived products we can | ook at safety between
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i nfecti ous adverse events, transm ssion of pathogen
viruses, bacteria prions. |I'mgoing to speak a little
bit about envel oped viruses safety. This is a

sol vent - det ergent product. As we know,

sol vent - det ergent destroys the |ipid nenbrane that

i nvol ves the virus, so that the capability of the virus

513

to infect the cells are gone. Those are the
| eukor educti ons that we have for envel oped viruses, and
as you wll see it's sone nore or less in the sane
range as all the other plasma-derivative products.

This is an animal study we did with PRV and
CP Vero cells where you see before heat treatnent there
was destruction of the cells and after heat treatnent
there's no infectivity involved. And | think nost
inmportant is to | ook at the robustness of this step
where you will see that the total inactivation to bel ow
the detection limts occurs within two m nutes of the

process. So, 99 percent of the tine that the

file:///D|/meeting/011008ac. TXT (172 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

13

14

15

16

17

18

19

20

21

sol vent-detergent is in the pool accounts for safety
mar gi n.

Now, this neans that potenti al
life-threatening viruses |ike West Nile virus, SARS
chi kungunya, are all envel oped viruses and woul d thus
be inactivated with the SD nethod. And if we speak
about emerging pathogens and referring to sonme slides
we have seen before, all the enmergi ng pat hogens that we

have seen were envel oped viruses, not nonenvel oped

514

viruses and this nmaybe have has to do -- and a
virol ogi st would be a better specialist to speak about
it but this has to do with nechanisns that envel ope
and nonenvel oped viruses use to penetrate cells and to
impact cells. It's nuch easier for envel oped viruses
to penetrate a cell than for nonenvel oped viruses where
they need protein carriers through nmenbrane to inpact
cells.

Regar di ng i nmunoneutralization of
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10 nonenvel oped viruses, we have experience on two main
11 concerned viruses, it's HAV and Parvovirus P19;

12 however, we have a trial, different kind of viruses in
13 | aboratory scale and in the plasma pool. By the way,
14 there was a question about the plasnma pool size for

15 Cctaplas and this is 650 to 1150 units per batch

16 depending on the content of the plasma that we receive.
17 So, basically we are pooling together each batch,

18 around 380 liters of plasma. Nunber of donations wl|
19 depend on how nuch plasnma we get in each unit. As you
20 see, the immnoneutralization for all these

21 nonenvel oped viruses show very good reduction | ogs;

515

1 however, we have to be aware that the reduction or

2 i nactivation by naturalization of a virus has to do

3 with the virus | oad that we have in the unit, has to do
4 with the antibody content in the plasma and the viral

5 cont ai ner.

6 So, we have sone rel ease specifications for
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those two viruses. For hepatitis A we have a m ni num
anmount of 1gG that was said by Dr. Heiden to be one
international unit M.. | put down the figure we have
abroad for Europe in the "MRP" countries, this is two
international units M., and of course the pool has to
be tested negative by NAT testing. For Parvovirus Bl19
we have a put-off limt on the NAT testing of four |ogs
and this is because Parvovirus B19 is really present in
huge anounts in many plasnma units. So the off-limt
has to be a little bit higher; if not, we wouldn't have
pl asna.

On the other hand and to ensure safety we
have to have a much higher titer of IgG against
Parvovirus in the plasma pool. In this case, it's nore

than 20 units per M.. Regarding sterile filtration,

516

Cctaplas is sterile filtered in two filtration steps,
4.45 mcrons, 4.20 mcrons, which is considered in all

| abs as sterile filtration. It's filled in a filling
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i ne under GWP procedures on the whol e manufacturi ng

procedure. Bags are sealed in an outer wap avoidi ng
port contam nation during the thaw ng of plasna.

You' re using water bags or other systens and then of

course each batch undergoes pyrogens testing.

Regar di ng the possi bl e pathogen |oad in
pl asma, these are the figures that we are using
regardi ng HCV, Parvovirus B19 and vari ant
Creut zfel dt - Jakob' s di sease. For those of you that are
interested in know ng how we cone with those figures,
can discuss later. | mean, it's taking into account
all the figures that we have seen on the possibility to
find prions or viruses in one plasma unit.

Now, | would |ike you to see that the
gquantity of prion particles in plasnma regardi ng vari ant
Creut zfel dt - Jakob' s di sease is nmuch | ess than regarding
any virus that we know. So, that neans that we

shoul dn't expect the sane |ogarithns of inactivation of
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prions when we think about prions than we are used to
see With viruses.

Now, in order to know what happens with
prions in Octaplas we conducted several experinents.
The first thing that we have to bear in mnd is that
Cctaplas is filtered wwth reduction filters. It's not
the sane | eukoreduction filters that bl ockers are
using. There are sone specifications on how nany
| eukocytes can remain in plasma after | eukoreduction.
In the case of Octaplas this limt is zero. There are
no cells and there's no cell debris because of using
those filters. W did sone tests on the availability
of the filters that we were using, with a pool of one
mcron to filter into A-cells, and we saw that after
passi ng through those filters there was no renaini ng
cell in the product. So what we did is we used the
cells which were infected with cells of the hamster, ,
scrapie, we did three arns. One armwas contai ni ng
around 600, 000 cells, the other arm was contai ning nmuch
|l ess cells and the third study arm was contai ni ng at

least 3 mllion, over 3 mllion cells. And the FFP
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specification, as | said, is around 100,000 to 500, 000
cel |l s.

VWhat we did was a Western bl ot and we
conpared before filtration and after filtration the
amount of cells or cell bound adapted hanster scrapie
that were present and we found by filtration a
reduction log of one. This is for the cellbound
hanst er - adapted Scrapie. Then we al so | ooked at
cell -free hanster-adapted scrapie, what happens during
the sterile filtration and here we saw there was a
difference in about 1.5 logs before filtration than
after filtration

So, altogether we have a 2.5 | og reduction,
which is nore than a three-fold production of prions in
plasma. 1Is this enough? WeIlIl, we consider that it's
not enough and so did the PIE-2 (phonetic) and that's
why we investigated further. And |I'mnot able yet
to disclose the way that we're using and how we are
doing it but we filed in | ast Decenber, to the PIE, the
report on prion filtration, and we can say that we have

achi eved nore than five logs reduction in prion in this
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product, with this new system

We have to bear in mnd that the PTP
patient can act as a live plasma pool container. Sone
of themreceive nore than 200 units and nobody tends to
think about it when we're speaking about how difficult
or how dangerous it is to pool plasma and then to
inactivate it or filter it against prions. Wat about
t hose patients who received single-unit products.

Finally -- and | think this is the nost
important thing and I think is this is where Cctapl as
can really make a difference is about noninfectious
adverse events, the allergic reactions, TRALI, how can
Cctaplas influence this. WIlIl, as has been al ready
been nmentioned, there was this pathogen inactivation
consensus conference in Toronto and there it was said
that we don't have to go through pathogen inactivation
nmet hods, we have to | ook at the actual risk of
transm ssion of viruses. W should | ook at what

happens with those known viruses and then if there is a
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pat hogen inactivation systemto put in place, it would

be very nice if it would take care of those

noni nfecti ous adverse events.

This is sone data presented by Dr. Heiden,
at this pathogen inactivation consensus conference and
what we see here is that, well, the red bar which
accounts for TRALI is increasing and | think it's
I ncreasi ng because there's an increased awar eness and
peopl e are really | ooking for TRALI but then we see
that the nbost common adverse reaction are those fibril
reaction those allergic reactions.

According to the FDA, TRALI is the |eading
cause of transfusion-related fatalities, 30 percent,
foll owed by henolytic transfusion reactions with 16
percent. And in the International Forum of
Henmovi gil ance it was said that surprisingly |arge
nunber of cases of TRALI are reported. It seens that

the frequency of TRALI has to date has been
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17 underestimted and we will see that there is sone

18 specific data on specific countries like UK in the SHOT
19 data that show that when sonebody stresses TRALI people
20 start to identify TRALI and the nunber of TRALI cases

21 start to raise.
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1 In this paper published in Intensive Care

2 Medi ci ne by Professor Sol heim transfusion-related |ung
3 injury, danger in intensive care, he says nost probably
4 they haven't seen TRALI in Norway because of the use of
5 Cctapl as. There has been no case reports of TRALI in

6 the 13 years that they are using Cctaplas in the

7 country with plasma transfusion. One would think this
8 has to do with the henovigilance system who is not

9 | ooking at the TRALI. W wll see that's not the case
10 because there have been TRALI case reports with red

11 blood cells in the platelets. And then we have this

12 paper published in 2007 by Dr. Scully which conpared

13 t he adverse event rate of cryosupernate and COctaplas in
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treating TTP patients. The overall conclusion was that
when using Cctaplas they have seen 50 percent |ess
adverse reaction than when using cryosupernate. W
have ot her papers who have published even an 80 percent
decr ease.

Now, and this is data published by
Prof essor Fleslin (phonetic) from Henovi gi | ance Systens

in Scandinavia and in UK and you will see that all the

522

countries report TRALI with sone kind of ratio per
i nhabi tant except Norway. There is no case of TRALI
reported in Norway with the use of Cctaplas in
conparison with the other countries.

Now, why should this be? Wat is the
expl anation? Wy does Cctaplas have a | ow incidence in
15 years, nmore than 5.3 mllion units used of TRALI and
we believe it's because of two things. The first one
is the total absence of cells or cell debris (phonetic)

in Cctaplas. W are not | eukoreducing with
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11 | eukoreduction filters, as | said, we are elimnating
12 all cells so there's no way that the cell can react

13 Wi th antibodies of the patient. And this is the nunber
14 of cells that you have in normal fresh frozen pl asma.
15 O course there will be, all of themw Il not be viable
16 after freezing and thawi ng but they're still there and
17 they don't need to be alive in order to be able to

18 react.

19 Sol ubl e substance in plasma, we | ooked at
20 sol ubl e substance in plasma and we found out that after

21 Octaplas is being put in a bag | evels of histam ne

523

1 content, for exanple, are what you expect as nor mal

2 levels, while in fresh frozen plasma it will depend on
3 which unit you have the luck to be infused.

4 Regardi ng TRALI, we specifically | ooked for
5 HLA anti bodies in Octaplas and this was in two clinical
6 trials, one done by Dr. Sachs, where he conmpared 20

7 bat ches of Octaplas and was | ooking for HLA anti bodies
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and he couldn't find HLA antibodies in Octaplas. And
then we had this other trial done by Dr. Sinit who
conpared in this case ei ght batches of Cctaplas wth 58
units of sone single donor FFP for HLA reactive
ant i bodi es and again he couldn't find these anti bodies
in Cctaplas while he had found units which were
reactive in the case of fresh frozen plasm

Going further, we tested for HLA anti bodi es
content in Cctaplas in 53 consecutive batches and what
we have seen is that we are nuch bel ow what, or we are
equal to a negative control for HLA. And while the
explanation for this is exactly the sane as for what we
see with coagul ation factors, this is what you can

expect in ternms of coagulation factors content in

524

single unit FFP. Each unit will have different
coagul ation factor |evels depending on the | evels of
t he donor.

When you pool all of this together, what
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you expect is a standardi zation and this is exactly
what you see when using Cctaplas, where all the factors
have been standardi zed to certain value. The sane wl|
happen with HLA anti bodies. For one HLA unit that you
will have with a very high titer, when you pull it
together with all the other units, you dilute the HLA
anti body and it beconmes nonreacti ve.

So, regarding probability profile, there
has been no pat hogen transm ssion and no reports of
TRALI in all these years of use of Cctaplas. dinical
trials account for 229 patients, 1,290 bags, 58
bat ches, and then we have postmarketi ng experience,
pharm covi gi | ance, henovigilance, 1.8 mllion patients
treated, nore than 5.3 mllion bags, 3,000 batches, and
no viral transm ssion, no reports of TRALI and a very
| ow adverse event rate. Thank you very much

DR. BRACEY: Thank you. |In the interest of

525

time can we nove on to the next speaker and then we'l|l
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take one or two questions after. The next speaker is
Dr. Marie Scully. Dr. Scully is a consultant and
hemat ol ogi st at the University Coll ege, London
Hospital, subspecializing in henostasis and thronbosis
and she will speak to us on the clinical experience

wi th Qctapl as.

DR SCULLY: Many thanks to the Committee.

| promise to revert to ny hypoglycema and | will not
continue for half an hour, you'll be please to know |
didn't realize till this norning | have that |ong so |
amquite restricted but hopefully I'll be quite
succinct. | think I amhave a relatively independent
opinion. | don't work for the National Bl ood Service
in the UK | have no conflicts of interest. | don't

wor k or have ever had any nonies fromany of the
pharmaceutical industries although our departnent has
unrestricted educational grants from both Baxter and
Cctapharma but | don't personally receive them
unfortunately.

Now, to clear up the first two slides, one

526
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very inportant point. There have been two types of
sol vent - det ergent pl asma devel oped in the world. The
first is Cctaplas and the second is Plas-SD. And
Pl as- SD has been wthdrawn but | think it's very
pertinent that you know the differences between the two
products because they are not the sane. They both have
an initial simlar step so the addition of the solvent,
which is 1 percent triisobutyl phosphate and the
detergent, 1 percent Triton-X-100, four hours at 30
degrees to plasma pools. Thereafter, the production is
quite different. The pool sizes are different. For
Plas-SD there is used 2,500 single units and you have
heard from Marc that Cctaplas, in fact the upper limt
is only about 1100, 1200 single-units.

The plasma protein stabilization and the
oil used to extract the solvent and the detergent is
t hought may affect the final product conposition and
again now different. For Plas-SD coagul ation factors
were stabilized with calciumchloride and the sol vent
and detergent renoved with soybean oil; however, for

Cct apl as they used sodi um hydr oxi de phosphate kept at a
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pH between 6 and 7.4 and used caster oil to renove the
sol vent and det ergent.

Anot her problemwith the Plas-SD is the
final concentration and ultrafiltration steps are not
used with Cctaplas, and this is very inportant with
regard to coaqgulation levels in the final product.
Bot h products do use a second freeze and thaw ng step
which is comon and this may have an effect on certain
clotting factors, specifically Factor V, VIII, and IX,
which I will go into that slightly nore in a coupl e of

slides dowmn. And finally the citrate concentration in

the bags appears to be very inportant. |If it's |ess
than 10 mllinolar, and this has been determ ned by
parties other than the drug conpanies -- it suggests to

activate coagul ation factors in fibrin formation.

Now, this slide, I hope you can see the
val ues between Cctaplas and Pl as-SD but the inportant
thi ng even though they're given | oads of P val ues on
the right-hand side, which | think actually are

rel atively neani ngl ess because the | evels of the

file:///D|/meeting/011008ac. TXT (188 of 389) [1/28/2008 2:07:31 PM]

527



file:///D|/meeting/011008ac. TXT

21

10

11

12

13

14

15

16

17

majority of factors, concentrates in routine screening

are in the normal range given, there is a significant
reduction in the Protein S activity in Plas-SD and a
significant reduction in the pathogen inactivator with
Plas-SD. And finally, again, as | nmentioned a noment
ago, the citrate concentration in bags is significantly
reduced in the Plas-SD. So, as | said, right at the
very beginning, Plas-SD is not used. It was used in
the U S., had known problens mainly with thronbosis but
Cctaplas is used certainly in Europe but again not in
the U.S., hopefully yet.

So here is a list really of the advantages
and di sadvantages of COctaplas as it stands currently.
As we know Cctaplas elimnates all the |ipid-coated
viruses including Wst N le, and the nonli pi d-coated
viruses are screened and a starting naterial for DNA,
for Parvo, RNA for hepatitis A and we've got

neutralizing anti bodi es because of plasma pools and
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reduction of any virus threshold because of dil ution.

There's al so the hydrophobi c-step. The plasnma pooling

reduces anti body teases (phonetic) against blood cells

and plasma proteins and there's an excel |l ent

st andar di zati on of these plasma protein potencies and
renoval of residual blood cells and cell fragnents
elimnates the risk of blood cell nediated reactions.
And so therefore in the disadvantages of Cctapl as,
where it says pool ed product, that really nmakes nuch
nore sense because |'ve al ready described two
advantages with it bei ng pool ed.

The second di sadvantage is reduced Fact or
V, VIII and pathogen inactivator. Now, if you are
deci dedly deficient in pathogen inactivator you wll
not bl eed, and what's the rel evance of having or is
there a rel evance of having a reduced Factor V and
Factor VII1 in the |aboratory; does that extend into

clinical practice? One inportant factor | haven't put
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15 a slide in for is the tinme that the plasma is frozen
16 For the UK Cctaplas that we use it's frozen within 15
17 hours but in Norway and sonme of the other Scandi navi an
18 countries freezing within four hours, there is no

19 reduction in these Factor V, VIII and Protein S

20 This table is basically again | ooking at

21 the baseline's clotting screen prothronbin, activated

530

1 prot hronmbin tinmes and fibrinogen and coagul ati on

2 factors and what | would like to draw your attention

3 to, even though the often-suggested significant

4 difference in the Factor V and Factor VIII, the Factor

5 V's and Factor VIII's in Cctaplas are still within the

6 normal range and | think that's very relevant. Protein
7 Slevel is not within the normal range and it would

8 suggest a 50 percent decrease. So therefore by pooling
9 you' re reduci ng or expecting to reduce the coagul ation

10 factor by about 10 percent but this data woul d suggest

11 that it's somewhere between 20 percent Factor V and
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12 VI1I, and probably 50 percent for Protein S

13 So, noving onto ny area of interest and

14 expertise, which is TTP, for those of you who do not

15 know what TTP is, it's an acute life-threatening

16 illness mainly affecting young people in the third and
17 fourth decade of their life. |If they do not receive
18 pl asma therapy, they will die, or 90 percent of them
19 will, and even with plasna therapy around 20 percent of
20 patients die.

21 And the | onger you take to diagnose and

531

1 treat them the increased nortality so it's very

2 significant that we get right type of plasma as soon as
3 possi bl e for our patients. Dr. Yarrington, who was at
4 UCL and did sone research before nmy tine, |ooked

5 retrospectively at 68 consecutive patients and found

6 that ei ght of them had venous-thronbo-enbolic events in
7 seven patients. And the type of VIEs were DVTs, which

8 are mainly Lyme-associ ated. There were three episodes

file:///D|/meeting/011008ac. TXT (192 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

9

10

11

12

13

14

15

16

17

18

19

20

21

of pul nmonary enboli and one prelimnary-artery
t hronbosis, which is actually not a VIE, it's an
arterial thronbotic event.

Now, the tine for thronbosis, it was a |ong
time out after the first plasm exchange; 53 days is a
very long tine. And | think actually, since 2003, when
this was published, the whol e managenent and treat nment
of acute TTP patients has changed. And | would be very
worried if any of patients was still having plasna
exchange at day 53. The types of plasma included three
patients exclusively had Cctaplas, one patient did not
recei ve any Qctaplas and the remaining had sonme prior

or FFP and Cctaplas. Usually what happens, patients

wer e unresponsive or refractory or had severe allergic
reactions; they used to be changed fromprior -- to
Cctaplas. And, as you can see, we did reviewthe
Protein S levels in the three conponents and there is

about a 50 percent decrease in Protein Sin the

file:///D|/meeting/011008ac. TXT (193 of 389) [1/28/2008 2:07:31 PM]

532



file:///D|/meeting/011008ac. TXT

6

10

11

12

13

14

15

16

17

18

19

20

21

1

2

COct apl as; however, it is within the normal range.

And this is a table sunmarizing the
patients and you can see other than two of the
patients, they all have normal platelet counts. And as
| said previously, sone of themwere really a long tine
out fromtheir first plasnma exchange before they
devel oped venous thronbosis. But what this highlights
is a nunber of issues.

Firstly, when you treat patients, new
platelets are extrenely reactive; secondly, this is a
very prothronbotic disorder and thirdly, there's often
ot her acquired and often inherited problens which as a
mul ti-hit hypothesis you're going to potentially get a
nunber of patients who develop VIEs. And as a
consequence of this paper we did change our practice so

now patients once their platelet count is over 50

recei ve prophylactic | ow nol ecul ar wei ght heparin, the

results of which I will show you in a couple of slides
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Anot her inportant issue with plasma is the
allergic reactions, and obviously it's been thought
that per patient they receive about 40 liters of plasma
per TTP episode so it's significantly substantial. And
this is just one of many papers where 27 of the 41 TPT
patients had 51 urticarial reactions of which 10
percent was associated with reconprom se, so
significant and luckily none of them had anaphyl axi s.
So, as a consequence of Yarrington's paper, and really
-- our work actually has any inpact by using
prophyl actic | ow nol ecul ar wei ght heparin in reducing
VTEs and also to | ook at the effect of plasma and any
associ ated conplications, we | ooked at 50 patient
epi sodes incorporating 32 patients up until the end of
2005, Decenber 2005. Now, that date was chosen because
as of the first of January 2006 as per departnent of
health recomendation all patients now receive Cctapl as

front-line. W have no episodes, in those 50 patient

534
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epi sodes that we | ooked at, of venous-thronbo-enbolism
ot her than a superficial thronbotic event that did not
require anticoagul ation.

As you can see when we did | ook at the
citrate and allergic reaction there was a significant
decrease in the Octapl as group, which was not sonething
we originally intended to | ook at but was very useful
data. In fact, since we have used excl usively Cctapl as
it's been very difficult to inmagine |ife w thout
allergic reactions. W don't really see themat al
NOW.

So, in TTP the reason we give plasma is to
repl enish this mssing enzyne, ADAMIS-13, which used to
be called netall oprotei nase, and so it was very
pertinent to | ook at the conpounds available to see the
| evel of ADAMIS-13 present in them And as we can see
fromthis chart in the first left-hand colum that they
all contain adequate anmounts of ADAMIS-13. So if
that's the case, and since the introduction in the UK
in 2002 of Methylene Blue treated FFP for all children

born after the 1st of January 1996, why did we not use
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Met hyl ene Blue in our patient cohort?

The reason was there was two al beit
retrospective and relatively small papers from Spain.
The first | ooked at seven Met hyl ene Bl ue patients
conmparing to 13 FFP-treated patients and the Methyl ene
Bl ue required a greater nunber of plasna exchanged
rem ssion and had a | onger hospital stay. In a
subsequent|ly retrospective review of 56 patients if you
| ook at the treatment results the nunber of plasm
exchanges to rem ssion, the recurrence during treatnent
and the death rate was increased in patients who
recei ved Met hyl ene Blue, FFP. So, it was quite
fortuitous that we actually suggested that we did not
want to change our patients from Cctaplas to Methyl ene
Bl ue. And subsequently and presented to ASH in
Decenber 2007, ASH the Spani sh have conpared Mtherly
Blue with FFP in a multicenter prospective trial and
again the patients in the Methyl ene Blue group require
nore plasma, they require nore plasm exchanges and
they're nore likely to have recurrence.

Now, just noving onto TRALI, which is a
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very inportant condition, a bit like TTP, it's rare and
associated with significant nortality. And Marc has

al ready presented this slide, which is like a point in
tinme of TRALI cases related to FFP and you can see the
i npl i cated bl ood products account for about 50 percent
with FFP but the others caused problens, too. The

Nor wegi ans have used Cctaplas for over 12 years now and
not only have they not seen any TRALI but al so
inmportantly they have had no viral transm ssions, no
thronbotic conplications and no thronbol ytic
conpl i cati ons.

The Irish in 2002 on the back of new
variant CJD and problens that they had in the past
where patients had devel oped hepatitis C were very
eager to nmove to nonUK-sourced FFP viral inactivation
steps and they opted for Cctaplas. And they presented
the first 18 nonths worth of data, which | think is

very inportant, using about 25,000 units of SD a year.
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The inmportance is the group of patients, neonates from
24 weeks ol d, OB/ GYN patients and |iver disease in

several patients when there was |iver transplantation.

Wthin the neonatal group, three patients had

coagul ation factor deficiencies. |In the obstetric
group there was a patient with Factor V, inherited
Factor V deficiency. And |'ve put the vol unes of

pl asma use in each group which are really as you woul d
expect with standard FFP and they have observed no
adverse reactions.

In the UK we had a voluntary reporting
system which is now no | onger voluntary, called SHOT,
and the | atest report suggest the use of over 300, 000
this does not include Cctaplas, and | ast year ten cases
of TRALI and when they | ooked at the HLA anti body
status in seven of these, three were positive and they
were all females. They were not related to fresh

frozen plasm
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16 And this graph | ooks back fromthe start of
17 SHOT showi ng the nunber of TRALI cases an the nunber of
18 deaths. And we will see in "96, "97 it was very | ow
19 because it was a voluntary reporting system and

20 certainly the whole country was not involved and you

21 can see there is alnbost an exponential rise up unti
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1 from 2001, 2002 and then it's dropped off. And this is
2 because between 2002, 2003 the preferential male donors
3 and al so | eukodepletion as a result of new variant CID.
4 If we | ook at the conponents inplicated, FFP has not

5 been inplicated in 2005 or 2006. But this is quite

6 inmportant. The cunmulative nortality and norbidity

7 data, TRALI accounts for the greatest anount of

8 nortality in patients with transfusion reaction

9 probl ems and i ndeed the major norbidity again was

10 related to TRALI .

11 Now, just very briefly sol vent-detergent

12 plasma in liver transplantation is very inportant
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13 because obviously patients have mass coagul ati on

14 abnormalities and as a result of the six deaths from
15 pul nonary enboli by using the Plas-SD product that's no
16 | onger used in the States, retrospectively they | ooked
17 to Cctaplas and did find there was hyperfibrinolysis

18 conpared to standard FFP but there was no overal

19 difference in blood | oss and this hyperfibrinolysis

20 when they | ooked further was thought to be due to

21 actually the blood | oss per se. And certainly now in
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1 Norway and in other European countries in patients with
2 very, very severe liver disease, they use | ow dose of

3 protein. They see no conplications wth VTE or

4 abnor mal bl eedi ng.

5 And, Laura WIlianson in 1999 and ot her

6 Engl i sh and hematol ogi sts did a random zed control

7 trial of Cctaplas and FFP in patients with stable |iver
8 di sease, that required correction of the coagul ation

9 and al so those who were undergoing liver
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10 transplantation, i.e., extreme coagul opathy. And the
11 chart is there but I"mcertainly not going to go

12 through it but the inportant features are all the

13 patients received standard FFP, 12 to 15 m|s per kil o.
14 There was no difference. They both had equal ly good

15 correction in the FFP or the SD group. There was no

16 i ncreased bl ood product requirenments in either group.
17 Both of them were exactly the sane. And finally, while
18 previously as |'ve said perhaps a 20 percent decrease
19 in Factor VIII, for exanple, in SD, it seens to have no
20 effect on the overall volunme of plasma that's infused.

21 This is just very brief. COctaplas has al so

540

1 been used in congenital coagul ation factor

2 deficiencies, and not associated with new anti gen

3 formation or inhibitor formation. And, very finally, |
4 think it's inperative froman ethical and a

5 nmedi cal -1 egal point of view to use the best possible

6 pl asma we have avail abl e not only for known pat hogens
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but we have to get rid of unknown pathogens. Also the
effects of allergic reactions or inmunol ogical
reactions and TRALI. This is pertinent not only for
our high-volunme uses but also those that just require
maybe plasma once or twice in their |ife because to
have a major norbidity or nortality is detrinental
Many thanks for your attention.

DR. BRACEY: Thank you for a very efficient
review of the subject. | would |like to open up the
floor for questions. Dr. Klein?

DR KLEIN: Thank you for a very nice
review. And | think especially the issue conparing
Pl as- SD and Cctapl as, which | guess a | ot of people
don't appreciate that the process is different.

However, you suggested that the clinical effects are

541

effects are different as well and I was wondering if
you woul d care to comrent on the quality of the data

suggesting that in fact the clinical thronboses seen in
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Plas-SD really are an issue conpared with Cctapl as.

DR SCULLY: | think it's very difficult
because when the paper suggested that, well, or when
the thronbosis was presented in the literature
obviously it was renoved fromuse. And really what |
was trying to get across is there may be no difference
but the manufacturer of COctaplas is not the sane and we
do not see the level of thronmbosis that we was
initially suggested with plasma SD. Wether, you know,
after ten years experience we would be able to say,
wel |, because of X, Y and Z we will never know but |
just wanted to get across ny that they are conpletely
di fferent manufacturer processes and we can't really
make much assunption about any simlarities between the
two products.

DR. KLEIN. If I could just follow up for a
second. | just thought the other way around. |'m

famliar with the cases that were reported and your
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1 slide said that the thronboses were caused by Pl as-SD
2 and as | renmenber those were very weak associ ati ons.
3 Clearly the precautionary principal suggested that we
4 needed a bl ack box at the time but as to being

5 causative | think that was a | ong way from proved.

6 DR. SCULLY: M apol ogi es.
7 DR BRACEY: Dr. Benjam n?
8 DR. BENJAMN:. Dr. Scully, excellent

9 presentation. W're discussing at this neeting the

10 I mpl ement ati on of pathogen inactivation in the U S |
11 couldn't fail to note that the UK when they inported
12 U S plasnma chose to treat it wwth SD before use.

13 Coul d you comment at all about the process of that

14 deci si on, why the decision was nmade?

15 DR, SCULLY: The WK actually inports

16 Met hyl ene Blue so we get, the SDis alnbst just for a
17 smal | popul ation of patients. Are you talking about
18 the whole total UK or just the SD?

19 DR. BENJAM N. The SD-plasma | believe was
20 inmported fromthe U S. and then treated with SD pl asma

21 so the decision was nade that the U S. plasma needed to
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be pat hogen inactivated before use in the UK

DR SCULLY: Yes.

DR. BENJAM N. Coul d you conment on the
deci sion that was nmade?

DR SCULLY: | mght nove that one over to
Marc. That's a manufacturer issue.

DR MALTAS: Actually, what happened is,
when the UK decided to use Cctaplas, Octapharma had to
find out sone new sources of plasna. W were using
pl asma com ng from Sweden, from Austria and from
Germany and the increasing nunber of units of Cctaplas
use obliged us to go for new source of plasnma and we
used U.S. plasma. It's not that plasma is inported
into the UK it's Cctapharma who buys the plasma in the
U S. and then afterwards runs the process and sells
that Cctaplas in the WK

DR. BENJAMN:. It just fascinates ne that
sonebody made a decision that the U S was not, needed
treatnent.

DR SCULLY: Well, | think the reason we

used U. S. is because of new variant CID and obviously
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we weren't particularly happy to use European for that
reason but the viral inactivation steps | think are not
areflection of US plasma. | think they're a
reflection of the volunme of plasnma we have to give our
patients and we have to nmake it as safe as possible.

DR. BRACEY: Dr. Koui des?

DR. KOQUIDES: Could you clarify the
experience you had published in the British Journal of
Hemat ol ogy, of eight thronbotic events? | think you
inmplied that you thought it was probably a
mani festation of the disease itself. | was curious to
know, do you have any prior registry data? | haven't
been aware of the data at least in the 30 years in the
U.S. though I have one thronbotic event |ast year with
regular FFP for a TTP but is there prior data that
there is a baseline VIE risk in these people or at
| east at University Col |l ege?

DR. SCULLY: No, there isn't, actually, and

there's very scanty data throughout the world for
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DR KOQU DES: There is or isn't?

545

DR. SCULLY: There's very scanty, there's
not nmuch data at all.

DR. KOQUI DES: So why wouldn't you inplicate
the Cctaplas, is it because the | evels were not that
different?

DR SCULLY: Firstly it was preceding ny
tinme and reading the paper | will would necessarily
inplicate the plasnma that was used, although, obviously
seven out the eight had received Cctaplas. | would
actually put it down to a nunber of other environnental
and sort of inherited factors and that TTP itself, you
know, when the platelets cone up, as | said, they are
hyper-reactive and the patients were obviously adnmtted
for very long tines, and which is nmuch greater than we
use now. So you probably would see -- and in fact

since 2006 we have introduced SD excl usively we have
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17 had two thronmbotic events and we see between 20 and 25
18 patients a year. One was in a patient who had a

19 pul nonary enbol us and had a nunber of factors that

20 coul d have precipitated that, massive protein |eak from

21 hi s ki dneys and | ong, hard journeys, because of having

546

1 to travel to our center fromquite away and i nmobility,
2 et cetera, et cetera. And the other |ady was scanned
3 not | ooking for VTEs and she had thronbosis extending
4 up both her legs into her 1VC, which was not an

5 expected finding. And | think it was very, they're

6 both elderly patients, over 65 and they are the only

7 two epi sodes we have had, with over 50 patients now.

8 And | think it's very difficult to inplicate just

9 pl asna.

10 DR KOUDES: It's probably related to

11 ot her additional issues? | beg to differ, though. 1'm
12 not sure the platelets are truly hyper-aggregabl e

13 because, for exanple, in other thronmbocytopenic states
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we have normal marrow functions; such as | DP undergoi ng

spl enect omy, you have a rebound thronmbocytosis. Those

pl atel ets usually are not going to, you know, lead to
clotting even though people worry when they see the
pl atel ets go above 600, 000, let's say.

DR, SCULLY: But it's multiple-hit, isn't
It? They're reactive. It doesn't mean they're going

to clot but it's usually multiple-hit.

DR. BRACEY: Based on your know edge of
thronbosis, if you had to specify a given activity in
anti coagul ant protein S, protein C, what would you
suggest what the m ninmum | evel be considering an
exchange?

DR. SCULLY: W don't, firstly we don't

ever check it and secondly, | would rather that they

had | evels within the normal range but obviously if you

are pooling | oads of plasma into patients it will drop

even when the FFP group drops. And, so, for that
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11 reason we don't check it but | would prefer that it was
12 within the normal range at | east when we start it.

13 DR. BRACEY: Dr. Triulzi?

14 DR TRIULZI: Thank you for the talk. You
15 showed sone linmted data that Methyl ene Bl ue may be

16 inferior to OQctaplas for TTP. Is that explainable by
17 ADAMTS-13 |l evels in Methylene Blue and if not what is
18 the proposed nechani smof why that woul d be?

19 DR, SCULLY: The levels In Methyl ene Bl ue
20 are normal of ADAMIS-13, and given that standard F is,

21 conpared between standard FFP and the only difference

548

1 I's obviously the Methylene Bl ue manufacture, it nust be
2 sonething in the processing. And indeed we know t hat

3 outside of TTP, you know, there's no fibrinogen

4 Met hyl ene Blue so again it nust be a manufacture

5 process.

6 DR. BRACEY: One last question and then

7 we'll take a break. Just point of information. W'l|
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reconvene in an hour after -- sorry, that woul d be
2:15. Dr. Epstein?

DR. EPSTEIN. Yes. |In conparing the
manuf acturing processes for Plas-SD and Cctaplas you
wer e suggesting that they' re the cause of the different
levels in the end but I'mjust wondering if anyone has
| ooked at the effect on the conditions of collection of
those plasmas in the first place because as you al so
poi nted out in case of Norway there are sone |evels
that are affected by, you know, the process of
freezing.

DR. SCULLY: I'mnot sure we'll ever know
the results for that question, just because Plas-SD is

no | onger avail abl e.

DR. MALTAS:. Your question was if there is
any difference in the re-collection of the plasnma to
produce both products?

DR. EPSTEIN: Do we know whet her the
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starting plasmas have significant factor |evels based
on conditions of collection and storage and freezi ng?
DR. MALTAS. Well, there was a paper
publ i shed in 2007 by Hager, et al., who conpared
coagul ation factor levels in FFP treated with Methyl ene
Blue and Cctaplas and | think there is data there from
the initial levels of the factors before treating the
plasma. And there we saw that there is no difference
in both products before you treat. So, it depends, the
di fference in coagul ation factors that you have in the
plasma will depend in a directed notion on how long it
takes to freeze the plasna. Wat we know is that
Pl as- SD used up to 15 hours to freeze the plasma. For
Cctaplas it's standard to be around six hours so there
must be or there could be a difference in the initial
| evel s.

DR. KOQUIDES: Could you also clarify, |

550

mssed it on that side. | couldn't carefully see it.
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Is the ADAMIS-13 | evels statistically higher in SD and
Cct apl as conpared to normal FFP?

DR. MALTAS: Which |evel s?

DR. KOQUI DES: The ADAMIS-13.

DR. MALTAS:. There are several papers
publ i shed with ADAMIS-13 |levels and | think there was a
difference in between cryosupernate and Cctaplas in
favor of Cctaplas. What we have seen in the
characterization of ADAMIS-13 levels in Cctaplas is
that -- and I think this is inmportant when consi dering
TTP -- is that Cctaplas |acks the high-weight nultiples
so probably this has sone influence on the efficacy of
t he product.

DR BRACEY: (Okay. W should break for
 unch. Sorry, we should break for |lunch now and we'll
reconvene then at 2:15 and any of the nenbers of the
audi ence who would wish to sit in on the working
conmttee are wel cone to do so.

(There was a break in the proceedings.)

DR. BRACEY: Wl cone back to the closing

551
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session of the neeting. During the lunch hour, many of
the Conmittee nenbers worked on fusing a draft docunent
for a recommendation to the Assistant Secretary. W
had three draft docunents and so we will go through
edits after we hear our final two speakers. Qur next
speaker is Dr. Jaroslav Vostal. He is the Chief of
Laboratory and Cel |l ul ar Hematol ogy in the division of
hemat ol ogy, the O fice of Blood Research and Revi ew.

He has been very carefully review ng the subject of

pat hogen reduction and the inpact on cells that are
bei ng potentially affected and the topic, title of his
talk will be regulatory issues of pathogen reduction

t echnol ogy.

DR. VOSTAL: Thank you very much. Thank
you for the invitation to cone present to you sone of
our current thinking the evaluation of pathogen
reduction technology. Unfortunately, after a day and a
hal f that we have been discussing this, pretty nuch
everything | can think of has been covered al ready so
' mgoing to apol ogi ze ahead of tine are for sone

r edundanci es.
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So, for pathogen reduction as a process as
a concept, the FDA actually encourages pat hogen
reduction in transfusion products and we encourage
application of existing technologies and the
devel opnent of novel technol ogies. W encourage the
use of prevention with donor screening for risks of
i nfecti ous di seases. W encourage for skin
di si nfection, use of diversion pouches, aseptic
collection and the use of closed systens. Then in
terns of detection, we encourage donor testing and
support bacterial detection in transfusion products.
And, we al so encourage the devel opnment of new and not
yet approved products, for exanple, alternate storing
conditions such as cold-stored platelets which wll
prevent bacterial proliferation, and certainly pathogen
reduction with chem cal additives and al so the
devel opment of substitute or nmanufactured products
whi ch woul d be done under sterile conditions.

However, since we're tal king about chem cal

and phot ochem cal pathogen reduction, we have to start
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considering the risks and benefits as we have been

di scussing over the | ast couple of days. And, here you
can see that the benefits are, the target for pathogen
reduction is, the reduction of viruses, bacteria, and
parasites, and especially the potential reduction of
ener gi ng and unknown pat hogens.

So, this has to bal ance out against the
risks that could conme as a result of application of
t hese processes to transfusion products, and these
ri sks could include damage to the transfusion products,
adverse events to the recipients of such products, also
toxicity to processing personnel, because those people
actually could cone into contact with very high
concentrations of the chemcals, and also the toxicity
to the environnent because if those chem cals are
nmut ageni ¢ or potentially carcinogenic there may be an
I ssue about their disposal

So, to think about what the benefits are,
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have to review the data that was presented earlier by
Dr. Dodd, and this is for the current risk from
bacteria in transfusion products and this is very

ni cely docunented in this paper published by the

Anerican Red Cross and Dr. Eder, and this is a very
exciting study because it has such a | arge nunber of
products tested, and it pretty nuch single handedly
defines the contam nation rate of untested products to
be about 1 in 5,000 and al so defines the septic
transfusion rate at 1 in 75,000. So, this is for
products that were actually tested and determ ned to be
negative. And for fatalities the risk is 1 in 500, 000.
Now, after a collection of this data, the
Anerican Red Cross reviewed their collection and
testing procedures and found places to optimze it even
nore, and they think that by applying their diversion
strategi es and increasing the sanpling volunme for

bacterial testing, they can reduce their septic rate by
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70 percent, 75 percent, which could bring it down to
one in the 1 to 300,000 range.

Now, for the risks fromviral products,
this was al so reviewed by Dr. Dodd, and you can see
that the usual suspects are listed over here. HBV is
the one that has the highest risk at 1 to 150,000 and

the other viral pathogens cone in at about 1 to 1.5

mllion.

So, the current level of transfusion
product safety is achieved by testing and prevention.
And testing has a very good risk-to-benefit ratio.

It's performed on a sanple of the product, testing does
not damage the transfusion products, it does not
present a toxicity risk to the patient because not hi ng
is added to the transfusion product, and overall
testing has nmade the bl ood supply very safe. So, the
ri sk-benefit analysis is very favorable, and if you

| ook at our little teeter-totter, the benefits

file:///D|/meeting/011008ac.TXT (219 of 389) [1/28/2008 2:07:31 PM]

555



file:///D|/meeting/011008ac. TXT

12 significantly outweighs any type of risk that may be
13 associated with testing.

14 Now, if you try to apply this type of an
15 anal ysis to chem cal or photochem cal pathogen

16 reduction, we put on this side benefits, and we have
17 the target, and the target would be a reduction of the
18 current viral risk, whichis 1 to 150,000 and a

19 reducti on of bacterial septic risk, whichis at 1 to
20 75,000. So, in order not to shift the risk from

21 transfusion transmtted di sease to sone ot her adverse

556

1 event, this side of the teeter-totter should be

2 somewhere around also 1 to 75, 000.

3 And, this is a relatively tall order

4 because this next slide shows you the size of a study

5 that will be required to assure that you're elimnating
6 arisk of 1 to 75,000. And the size of that study to

7 achi eve 95 percent upper confidence Iimt would be over

8 200, 000 patients. So, it's not likely that any sponsor
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or conpany wll be able to achieve a study of this size
up front. So, nore likely you' re going to be able to
see studies in the hundreds patient range. And, so,
the strategy has been to conduct studies that will | ook
at efficacy in sonme adverse events and hope that if the
study does not denonstrate any adverse events, then it
coul d be approved and sizes of this type of a
popul ati on coul d be achi eved by doi ng a post mar ket
st udy.

So, what are our concerns about novel
pat hogen reducti on nmethods? The pathogen reduction
process creates a novel mxture of chem cals and

bi ol ogi ¢ products that is infused intravenously to a

wi de range of patients of different ages and condition
states of health. So, the concerns are that the

pat hogen reduction chemcals interact with nucleic
acids, they are frequently mutagenic and frequently

carcinogenic, and nmay require a | ong-term post market
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study to determine if there is a risk associated with
carci nogenesis. An additional concern is the
application of light energy which can damage cells and
can certainly danmage the products thensel ves, and then
the chem cals are nonspecific in that they can al so
bi nd, once activated, to proteins, lipid and cell
organelles. So, the damage or the potential damage
caused by these chem cals can be w despread and nay be
difficult to detect with the current testing strategies
that we have.

So, the strategies that we have for
approval of products such as these is to go through the
cl assi cal FDA pat hway, and as we go through phase one
study, starting with phase one in vitro study, and
these study identify gross |lesions to cell

bi ochem stry, to cell norphology. |In addition to that

phase one you woul d have ani mal studies to evaluate

toxicity, and earlier today and yesterday we heard
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about the pathogen reduction chem cals that have been
tested, that have gone through this in vitro study
process, and actually they are found to be relatively
saf e based on the outcones of these studies. Because
they had a relatively safe profile, they progressed
through to phase two clinical trials, which included
radi ol abel ing studies in human volunteers to define the
transfusi on product kinetics. And, sone of these
studies actually indicated that there is a |loss of the
ability to circulate and decreased recovery in healthy
human vol unteers. That by itself does not actually

i ndi cate whether there's any additional |oss of
functional efficacy.

So, the next step after phase two study is
to progress through phase three clinical studies, which
specifically assess efficacy, wll define a transfusion
frequency of these transfusion products and identify
any adverse events on toxicity associated with

application of these products to a specific patient
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popul ation. Then if the phase three clinical trial

wor ks out and the product gets approved and gets on the
market, then to identify and follow any type of very

| ow frequency adverse events in toxicity, phase four
studi es would need to be put in place so we could

noni tor the performance of these products.

Now, | wanted to talk about the Cerus S-59
treated apheresis platelets because this is the product
gone the furthest along this devel opnment pat hway and |
think we can | earn sonmething fromwhat we've seen out
of the outcone of their phase three clinical study. So
that as we heard earlier this study done by Cerus was
called the SPRINT trial, and we heard a description of
it earlier today, and it was a phase three random zed,
controlled, double blind, noninferiority study. The
obj ective of the study was to conpare safety in
henostatic efficacy of photochemcally treated
pl atel ets to conventional platelets. And the primarily
endpoi nt of this study was the proportion of patients
with grade two bl eedi ng assessed by a standardi zed WHOV

scal e.
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What |'mgoing to present to you are tables
taken directly fromthis report. And, you can see this
table five here tal ks about proportion of platelets
with grade two or higher bleeding, which was the
specific primary endpoint. This was quite a | arge
study, had 318 patients in the treated armand 327
patients in the control arm If you | ook at any grade
two bl eeding, both of these studies are equivalent to
the proportion of patients that had a grade two
bl eeding. So, fromthat viewpoint the study was
successful .

Now, the sponsors al so broke out the
bl eeding by different bleeding sites. The only thing I
would |ike to point out here is that in the
mucocut aneous bl eeding -- that's bleeding that's known
to be dependent on the level of platelets or function
of platelets -- it's not a statistical difference but
there's a trend toward being increased mucocut aneous
bl eeding in the treatnment arm

Now, if you look at, the other thing I

would |ike to point out to you, there's also a
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di fference between bleeding in the respiratory organs,
slightly higher, not statistically significant, but I
think it's sonmething that we should keep in m nd
because it may conme up a little bit later.

So, here's table six fromthe sane paper
and this table | ooks at the platelet and red cel
transfusion used during the study. |If you |look at the
pl atel et transfusion, the total nunber of transfusions,
platel et transfusion in the treatnment armwas 2,678 as
conpared to 2,041, so, about a 30 percent increased use
of platelets to support these patients; this is four
patients with hematol ogi c malignanci es.

Now, if you | ook at, you know, where did
that nunber conme fron? You | ook at the nean nunber of
transfusions per patients, that's higher, 8.4 versus
6.2. If you ook at the nean interval between
transfusions, as the shorter interval, it's 1.9 versus

2.4 days. You can also |look at the dose that these
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patients received, and this may be part of the problem
that the processing of the platelets during the

pat hogen reduction treatnent uses up sone of the

pl atel ets and so the dose that's actually going into
the patients is lower than in the control arm You can
see al so here that the percentage of doses that were
| ess than three tines ten to the el eventh, which is the
standard pl atel et dose, the percentage in the treatnent
armis 20 percent of the patients received | ess than a
standard dose versus 12 percent of the patients in the
control arm

The additional thing that should be pointed
out is the use of red cells in this trial, and although
it's not statistically different, there's a trend
toward a higher use of red cells in the armthat's
fully supported by the pathogen-reduced pl atel ets,
about a half the a unit difference between a treatnent

armand control arm
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So, on table seven in this paper, the
aut hors summari zed the platel et responses follow ng
pl atel et transfusions. And here we're | ooking at the
pl atel et count and you can see the starting platel et
count in those patients was equi val ent between a

control and a test arm And if you | ook at the

563

one- hour posttransfusion, the platelet count in the
treatnment armis about 37,000 versus about 50, 000\in
the control arm so already a significant decrease. |If
you |l ook at specifically the platelet increnent, you're
going from34 in the control armto about 21,000 in the
treatnment arm and if you | ook at the count increnent,
you al so see a decrease.

And the sane results or sane trend is
observed in the 24-hour CCl or that 24-hour eval uation,
and you can see there's significant differences in the
pl atel et count, in the count increnent and also in the

CCl. So, based on these results it appeared that the
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patients are receiving the treatnent, a treated product
coul d have been underdosed with a platel et product.
Tabl e eight fromthis paper tal ks about
refractoriness to platelet transfusions, and
refractoriness in this study was defined as two
epi sodes, two consecutive platelet transfusions with a
one- hour CCl count of |ess than 5,000. And, the
treatment arm you can conpare the treatment armto any

refractory episode that was examned. It was 21

564

percent in the treatnment armversus 7 percent in the
control arm
The following |ine would be that any

transfusion wwth CCl |ess than 5,000, we have a 27
percent versus 12 percent in the control arm So, it
appears that there's significantly nore refractory
patients that are transfused by the treated platelet.
Now, the interesting thing in this observation are

these, if you |l ook at imunol ogic refractoriness, there
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is actually no difference between the treatnent arm and
the control armso the refractoriness that we see, the
overall refractoriness is probably due to cell damage
and not necessarily due to an i mmunol ogical alteration.
So, this slide summarizes the results of
the henostatic effectiveness fromthe SPRINT clinical
trial. The trial itself nmet the primarily endpoint of
proportion of patients with grade two bl eedi ng.
However, it failed a nunber of other indicators of
pl atel et efficacy, for exanple, it increased platelet
utilization by 30 percent, it decreased the tine

bet ween transfusi ons, decreased posttransfusion
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pl at el et count response, increased the nunber of
pl atel et refractory patients and al so increased a trend
towards a higher red bl ood cell usage.

So, if you take all these together, they
could reflect sone potential adverse effects. For

exanple, if you have increased usage of transfusion

file:///D|/meeting/011008ac. TXT (230 of 389) [1/28/2008 2:07:31 PM]



file:///D|/meeting/011008ac. TXT

10

11

12

13

14

15

16

17

18

19

20

21

1

2

3

products, you could be nediating an increased frequency
of transfusion-transmtted di seases, particularly if
you are | ooking at red blood cells that have not been
treated by this product. And also the 30 percent
increase in platelet use and the increase in red bl ood
cell use may eventual |y have a negative inpact on the
bl ood supply.

Now, this study was published in several
papers. The one | just went over |ooked at the
efficacy of the platelets. The second paper that cane
out | ooked at the safety of these products in the sane
trial, so this is |ooking at the adverse events in the
SPRINT trial published by Dr. Snyder and col | eagues and
was published in Transfusion in 2005.

Now, once again |I'mjust going to highlight

sone of the tables that are published in this paper.
And, | think the nost telling one is table five, which

sunmari zes the adverse events that are different
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bet ween the treatnent groups and these are
statistically significant differences between the
treatnment group and the control arm of the study.

And you can see there's actually 11 cases
or 11 types of adverse events that were statistically
di fferent between the treatnent and the control arm
In each case the difference went against the treatnent
arm And, so, we have increased nunber of petechiae,

i ncreased fecal occult blood positive, increased
dermatitis, increased rash, pleuritic pain, nuscle
cranps, pneunonitis, nucosal henorrhage and acute
respiratory distress syndrone.

So, out of these adverse events there were
al so events that were graded as grade three or four so
that nmeans clinically significant, clinically serious,
and these four adverse events were hyporcal cem a,
syncope, pneunonitis and again acute respiratory

di stress syndrone. |It's interesting to point out that
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in the control armthese significant adverse events
actually don't show up. For exanple, for ARDS there's
5 cases out of 318 patients of ARDS and none in the
control arm Also, if you | ook at syncope, you have 6
cases in the treatnent armand no cases in the contro
arm I n hypocal cema, over 20 cases in the treatnent
armand only 6 in the control arm

So, in this paper the sponsor actually
claimed that there nmay have been an issue in
identifying ARDS in sone of the patients that were
coded as having ARDS and so they went back and
reanal yzed the data with a blinded group of experts to
see if they could conme up with different results. And
t hose experts | ooked at a nunmber of different
respiratory events but in the end, after the
reanal ysis, the ARDS was still present with 12 cases in
the treatnment armand 5 cases in the control arm a
| oss of statistical significance that we saw initially
but the issue of ARDS or sone kind of acute |ung
probl em did not go away.

So, here's a summary of the SPRINT adverse
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events data. This is actually a typo. It should be

ni ne types of adverse events significantly different

bet ween the treatnment and the control platelets, and
they all went against the treatnment platelets. Four
types of these adverse events are clinical grade three
and four and the organ systens involved here are the
respiratory, cardi ovascul ar system dermatol ogic system
and the parathyroid-renal system possibly based on the
hypocal cem a.

So, if you look at the risks that could be
associated with the use of these platelets, it appears
that 1 in about 60 patients supported by treated
pl atel ets coul d have grade three or grade four adverse
events. So, if you put this on the teeter-totter, you
have on this side the risks, docunented risks froma
prospective blinded clinical trial of 1 per 60 adverse
events and you' re stacked up against trying to reduce a
risk of 1 in 150,000 or 1 in 75,000. So, based on this
type of analysis, it's difficult to see how this type
of risk would be able to justify general use of these

products to offset a bacterial and viral risk.
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Now, one of the inportant concepts in
pat hogen reduction is the ability or the potential to
prevent unknown and energi ng pat hogen
transfusion-transmtted di seases. And pat hogen
reduction may have a favorable risk-to-benefit ratio if
t he pat hogen is wi despread and has a high nortality
rate. There may be popul ations that nore susceptible
to the new or actually current pathogen, and pat hogen
reduction chemcal risk may be offset in this type of a
group. However, the use of pathogen reduction products
in the general population in anticipation of having an
unknown pat hogen occur years fromnow is not justified
by the current risk-benefit profile.

Now, as many studi es do, the SPRI NT study
actual |y generated nore questions than it answered.
Some of these questions |'mgoing to sort of try to go
through right here. For exanple, one question can be,
why did the ARDS adverse events not show up in the

phase one or phase two testing? WlIl, the answer to
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this is not really clear. But, there are differences

between the earlier studies and the phase three SPRI NT

clinical trial

For exanple, the phase two clinical studies
were small. They only used 20 to 24 volunteers and
only used a small volune of treated cells that were
i nfused into these volunteers. The volunteers were
heal t hy and ARDS nmay develop only in a specific
clinical situation. Finally, the animal toxicity
studi es were al so done only in healthy animals so the
specific clinical situation may not have been
reproduced in those types of ani mals.

Anot her question that could cone up from
t hese observations is, is there a plausible nechanism
that can explain why ARDS devel oped with the treated
pl atel ets transfused into highly conpl ex hemat ol ogy
patients? And the answer here is possibly yes. There

is a plausible mechanismthat involves activated

file:///D|/meeting/011008ac. TXT (236 of 389) [1/28/2008 2:07:31 PM]

570



file:///D|/meeting/011008ac. TXT

17 platelets and a recruitnent of neutrophils to Iungs.

18 And this plausible mechanism that was published by Dr.
19 Kuebler, in a summary that | ooked at selectins and the
20 emerging role of platelets in inflammatory | ung

21 di sease. And this body of literature tal ked about how
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1 pl atel ets can actually recruit and tether neutrophils
2 to endothelial cells and in particular in activated

3 pl atel ets they' re expressing P-selectin and with

4 trappi ng of these neutrophils in the lungs may set up
5 an i nflammtory-type response and lead to clinica

6 situations such as acute lung injury and ARDS. So, it
7 woul d be interesting to see if pathogen treated

8 pl atelets could actually play a role or replace these
9 activated platelets and also lead to the simlar type
10 of neutraphil accumul ati on.

11 So, the next question could be, are there
12 ani mal nodels to evaluate whether treated platelets can

13 participate in lung inflanmmtory di sease? And the
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14 answer is yes, there are aninmal nodels that can be

15 used. One of these aninmal nodels tal ks about

16 aci d-induced acute lung injury, and this injury can be
17 bl ocked by renoving the platelets, so it would be

18 possible to set up an experinent like this. This is
19 done where you could replace protein platelets with

20 treated platelets to see if those treated plates could

21 support neutraphil aggregati on and accunulation in the

572

1 | ungs.
2 So, wth these observations how can we nove
3 forward with pathogen reduction? Well, there are

4 several options available for discussion. First of

5 all, we would repeat the clinical trial and see if we

6 can have a better focus on adverse events, particularly
7 the ones that we saw in the original study. The study
8 shoul d be prospective, random zed, blinded, with an

9 active control

10 It should have a -- well, this is up to
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di scussi on but one aspect would be to adjust the dose
of treated platelets to be equivalent to the
conventional platelets. The trial should actively
noni tor adverse events, particularly the ones that were
grade three and grade four, such as pneunonitis, ARDS
and syncope and hypocal cema. And the size of the
study shoul d be conparable to the original study so we
don't |l ose out any sensitivity to detect those adverse
events.

Anot her option that could be discussed is

to utilize existing clinical data. There is data that

573

we heard about that's available from Europe through the
bi ovi gi | ance networks. Now, to be able to use this
data we'll need to have adequate sensitivity to detect
respiratory adverse events and passive surveillance nay
not be sufficient to be able to do this. And, in order
to be able to discern the adverse events that are

specific for these types of products, those studies
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shoul d have a control arm of conventional platelets.
And finally there's an additional option, that is to
desi gn an active surveillance using existing
transfusion data from Europe to capture appropriate
safety data. That will be relevant to the observed
adverse events that we saw in the clinical trial.

So, to sunmarize our current thinking on
eval uati on of pathogen reduction for transfusion
products, the initial step would be to identify the
transfusion-transmtted di sease risk, and this can be
done, as we tal ked about, by follow ng septic rates or
transm ssion rates. Then the next step would be to
eval uate transfusion product safety and efficacy with

preclinical and clinical trials and to get a

574

guantitation on the adverse event rate and then do a
conpari son between the adverse event rate and the
transfusion-transmtted risk. |If the conparison is

favorabl e, we would be able to approve the PR-treated
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platelets for use; however, if there are problens with
the treatnment and sone injury to the platelets, there
may be a limtation to the use of those products, for
exanpl e, they may be used only for therapeutic
i nterventions instead of prophylactic interventions.

And, finally, if the risk-benefit is not
favorabl e you can consi der approval of these products
only for situations where the transfusion-transmtted
di sease risk goes up, and this could be in situations
with an energi ng pathogen epidemc. So those are our
t hought s about pat hogen reduction and | thank you for
your attention.

DR. BRACEY: Thank you, Dr. Vostal. 1'll

open up the floor for questions and comments. Dr.

Benj am n?
DR. BENJAMN. Dr. Vostal, thank you for a
fascinating view on the data. | should say | do have
575
some conflicts here. | sit on the scientific advisory
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board for Cerus. So, I'mnot talking for Cerus yet. |
want to direct one part of your trial and that is
around bacterial risk because clearly I want to conpare
apples to apples. The Anmerican Red Cross data which

-- showed a risk of 1 in 75,000 for reported septic
transfusion reactions. The data is quite clear that
probably only 10 percent of reactions are actually
reported. And | think you do need to conpare the data
to the accunmul ating data that suggests that about 1 in
1200 apheresis platelet products are contamnated with
bacteria, even after bacterial testing is inplenented.
So, you do need to conpare the right nunbers on the

ot her side of the slide.

DR. VOSTAL: | think that's a very good
point. | think we have to get a good handl e on what
the true septic rate is. | think your study was

wonder ful because it had such | arge products that were
tested. The nunber that you quote for 1 for 1200, that
was froma relatively small study that's still ongoing

so | don't think we can actually rely on the data unti

576
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the study is finished.

DR. BENJAMN:. | believe that the data is
comng fromthree studies that show very sin|ar data.
| think you were at the presentation by Dr. Larry
Dunont on this. It is consistent with other papers
publ i shed that suggest that -- errors are a mgjor
problem w th bacterial testing and therefore that we
probably are m ssing, that's the appropriate nunber,
whether it's 1 in 1,000, 1 in 2,000, we'll find out
wWith nore data, | agree, but clearly a whole | ot higher
risk than 1 in 75,000 that you referred to.

DR VOSTAL: The other thing is actually
the nunber that you quote, 1 in 1200, is a contamn nated
product so it's difficult to translate that to a septic
transfusion rate because not all contam nated products
will lead to a septic reaction.

DR. BENJAM N. Right, but | suggest that
the general public is interested in a sterile bl ood
product and that just because the patient doesn't get a
fever doesn't nean that the transfusion of |live and

vi abl e bacteria is not bad for the patient.
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DR. VOSTAL: Well, | agree. | nean, |
think it's best to transfuse sterile platelets but, you
know, | think we have to | ook at the data as it falls
out and if you're going to conpare adverse events such
as ARDS you want to conpare it to an equally
significant adverse event and that would be a septic
transfusion and | think you have to take the data where
you have it. R ght now the data indicates that it's 1
to 75, 000.

DR. BENJAMN:. | do want it on record that
| think that's m squoting the American Red Cross data.

DR. BRACEY: The question that |'ve got,
you refer to the henovigilance effort in the EU that
suggests that the use of these products is not
associated wth an inordi nate nunber of adverse
pul monary events. Cbviously it's not a clinical trial.
The question is, is that henovigilance system so weak
that it's, you know, the clinical data doesn't suggest
that -- and that's where I'"'ma little confused.

DR VOSTAL: Right. | think it's difficult
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to know how sensitive the henovigilance data is or data
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collection is for detecting those types of adverse
events. Those are very conplicated, patient is very
sick. | think it may be difficult to correlate the
transfusion to a reaction that happens six, 12 hours
later so | think it would be very difficult to do.

You know, one thing that struck my m nd
when we were tal king about henovigilance, Dr. Corash
put up a slide that showed that the patients in the
henovi gi | ance studies had a reaction rate of about 10
percent and | believe earlier on he said that the
adverse event or reaction rate in the SPRINT clinical
trial was |like 80 percent. So, it's difficult to
i magi ne that a study that's picking up 80 percent
adverse events wouldn't be nore sensitive than a study
that's only picking up 10 percent.

DR BRACEY: Yes, Ceral d?

DR. SANDLER: In the spirit of everyone who
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wants to get pathogen-reduced products out there as
fast as possible, | would |ike to just make sone
coments fromthe bedside regarding the inpact on

efficacy. Wth regard to red cells, as | think

everyone knows, if you get a unit of blood from soneone
with a low hematocrit, you get 175 mls of red cells;
if you get one with soneone with a high hematocrit, you
get 250 and we give themout a low unit, high unit. No
one knows the difference. At the bedside the
difference of 10, 20, 30 mls of red cells in the bag
Is not noticeable in adult transfusion.

Wth regard to platelets, as you know, we
count how many unit equivalents there are in a bag.
Six unit equivalents is the requirenent, we get that,
and then if they get all the way up to 12 we get a
double. So, that neans that | get six-unit equival ent,
7, 8 9, 10, 11, and there's a big difference in terns

of real nunbers but | can't tell the difference,
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15 whet her some are in a bag of six or whether sonme are in
16 a bag of 11 although there's an enornous difference.

17 So, as you look at the data it's absolutely essenti al
18 scientifically the way you do it, keep in mnd that at
19 the bedside it's not very easy to see the difference.

20 Dr. Corash pointed out so we run up 7 nore m nutes and

21 we get sonme nore and that does it; I'min that canp.
580
1 DR. BRACEY: Dr. Duffell?
2 DR. DUFFELL: You nentioned in your

3 presentation, Jay nentioned earlier today at |unch the
4 di fference between active and passive adverse event

5 reporting. And | think I know conceptually what you're
6 tal ki ng about but just for clarity purposes, | mean, on
7 the active adverse event reporting are you expecting

8 that there will be sonme sort of an enployed test

9 nmet hodol ogy that is specifically geared to |ist

10 potential side effects? For exanple, |like TRALI, there

11 are certain diagnostic criteria, right, that confirm
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12 that diagnosis; is that what you nean, that you're

13 | ooking for that |level of followup in these types of
14 trials?

15 DR VOSTAL: Right. | think you have to

16 have soneone who is actually | ooking for adverse events
17 to be able to, you know, recognize one when it's

18 happeni ng.

19 DR. DUFFELL: So it's nore than just a

20 guery of the event, but a testing for it, is what I'm

21 getting at. | nean, you know, in a drug trial

581

1 sonetinmes | have had it where you list a whole bunch of

2 different -- anything that can happen in these areas

3 but then you could go a step further -- this is where

4 I"'mtrying to get to, Jay -- | nean, are you expecting
5 that in a respiratory area, | actually go further yet

6 and say no, I'minterested in TRALI so |'mgoing to ask

7 these 12 questions?

8 DR VOSTAL: Yes --
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9 DR DUFFELL: |Is that the expectation from
10 a devel opnment standpoint, froma data collection?

11 DR. BRACEY: | think we can get a conment
12 fromDr. Corash on that.

13 DR. CORASH. Yeah, several points of

14 clarification. So, first of all, in the SPRINT tri al
15 t hese patients were nonitored for 35 days for all

16 adverse events, whether or not there was a suspected
17 relationship to the transfusion, collected all adverse
18 events. Wen we did the extended analysis with the

19 expert panel who went back to primary nedical records,
20 they reviewed all adverse events in patients with any

21 clinically suspected grade three, four and sonme grade

582

1 two pul nonary system adverse events. They were blinded
2 and they | ooked at all adverse events for a total of 49
3 days because we wanted to nake sure we were capturing

4 any | ate events.

5 And, they put acute lung injury into a
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single category so the people who are experts in acute
lung injury actually do not make a distinction between
ARDS, which has one level of inspired Q2 to the PA02
rati o versus they | ooked at what they call acute |ung
injury the entire spectrumand we saw no difference.
In the henovigilance studies these patients were not
nonitored for all adverse events, although these
henovi gi | ance officers could report any adverse event
they wanted to. They were specifically |ooking at the
first 24 hours after each transfusion. They had
specific criteria, though, for transfusion-associated
lung injury with a very specific formand specific
checklist. And, you know, Dr. Vostal is raising an
interesting hypothesis, that if these platelets are
damaged one m ght expect the nost acute period of tine

for this lung injury to occur inmmediately after the

transfusion when the circulating platelets are at the

very highest level. | would point out that in the
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henovi gi | ance study 50 percent of the patients in these
studies received nultiple exposures so these patients
were having longitudinal, in sonme cases for up to three
years, repeated assessnents for adverse events

associ ated with these transfusions, including TRALI.

DR. BRACEY: W have tine for naybe two
nore questions or comments. There was one from Dr.
Kuehnert and then we'll take one nore.

DR, KUEHNERT: You probably won't have to
time to explain this all through but this just may be
nore of a comment about the FDA teeter-totter. | don't
know exactly what goes intoit. I'malittle confused
as far as, you know, what the approach is to the
ri sk-benefit analysis. 1Is it just -- and | mssed the
first part of your talk, maybe you explained it but
you're just looking at, it |looked like viral risk,
bacterial risk. Wat about, you know, risk from
noni nfecti ous conplications which m ght be affected by

this technology? | nean, and al so are you conpari ng
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the severity of events on each end also? | nean, is
there sone sort of prospective approach to the
ri sk-benefit analysis, | guess is what |I'm asking.

DR VOSTAL: So, what | showed on these
slides is a very sinplified viewand it's really a
process where you wei gh the benefits on one side, weigh
the risks on the other side. It's, you know, | think
you can't really put one risk on it or one benefit.

You have to take it as an aggregate.

You know, it's difficult to quantitate, you
know, but what | was trying to point out is, you know,
on one side you have the good things and on the other
si de you have the bad things and I think we have to
conme together as a transfusion community and deci de
what are the benefits and what are the risks. But here
I"'mtrying to point out a docunented risk, risk that
was docunented by a prospective blinded clinical trial
that actually did not cone up for discussion so far
after a day and a half of discussion. So, | think, you
know, a phase three blinded clinical trial is the gold

standard for evaluating drug and biologic and I know if
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you get results com ng out of that study that are not
favorable to the product, |I think we have to at | east
di scuss it and, you know, nost likely investigate what
the cause was.

DR. KUEHNERT: Yeah, | nean, | think you
definitely convinced me there's sonething worth | ooking
into. |'mnot sure you've convinced ne that, you know,
it's not, that it's not justified by the current
ri sk-benefit profile. That's where | just wasn't so
sure because |I'mjust not sure what these nean. |
mean, | think they need further investigation. ARDS
is, | mean, it's a huge sort of category of things
whi ch can nean a ot of different things, even
over-transfusion. So, that's where | just had sone
guesti ons.

DR. BRACEY: Last question or comment from
Dr. Koui des?

DR. KOQU DES: |In the bigger picture, you
wer e focusing, obviously sone of us have nentioned that
your focus has been, in ternms of reducing the

i nfectious transm ssion rates, but there's
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non-infectious issues, TRALI being the nunber one cause
of fatalities. Could you clarify, so, based on your
anal ysis of that data, there is this concern about

per haps acute lung injury, ARDS type picture. Perhaps
could Dr. Corash clarify, | thought I caught right at
the very | ast part of your presentation, you nentioned
based on the European data -- again |I'mnot sure how
active the surveillance is but there's only one case of
TRALI out of 20,000, is that --

DR. CORASH: One case of TRALI, and when we
say active surveillance what we nean is the data that
conmes from France, fromthe EFS system has a | egal
requi renent for reporting the response to each
transfusion. The systemthat we put into place in
ot her countries that did not have an active
henovi gi | ance systemin place required that the
physicians fill out a report for each transfusion.

From t hat dat abase of 28, 000 transfusions we have one
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case report of TRALI. It cones fromFrance. It's an
apheresis platelet product. The donor was a

mul ti porous female with high titer of anti-HLA
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anti bodies. So those are the data that we have to
dat e.

DR. BRACEY: | think we need to nove on to
the final speaker. Thank you, Dr. Vostal. Qur next
speaker is Dr. Brian Custer. Dr. Custer is Assistant
I nvesti gator of Epidem ol ogy and Health Policy at Bl ood
Systens Research Institute of San Francisco, and he
will speak to us on econom c issues of pathogen
reducti on.

DR. CUSTER  Thank you. Actually, if |
could entitle this | would actually call it health
econom c issues so |I'mnot an econom st in the sense of
a traditional econom st but | tend to think of things
in terms of health outconmes and the cost that we

actually m ght spend to get a health outcone.
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| do have a disclosure that | amcurrently
have an unrestricted grant form Navigant to | ook at
health econom c issues related to Mrasol technol ogy,
no ot her potential conflict to disclose.

I"mgoing to talk a little bit about the

pat hogen activati on Consensus Conference in Canada.

588

The question, which is question five, which was how
shoul d the costs and benefits of pathogen inactivation
be assessed. In the prelimnary report the response
was Pl shoul d not be based solely nor even primarily on
the results of an econom c analysis; the costs are
currently unknown and the benefits of difficult to
gquantify.

At the final report, sort of rel eased about
six nmonths later, | think that's sort of the
devel opnent of that thinking went on so that now, the
response to that question is econom c eval uati ons of

all Pl procedures should be conducted but
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I mpl ementation of PlI, however, should be based on other
considerations in addition to the results of the
econom c analysis. This practice is consistent with
econom ¢ eval uation results, how economc results are
used to assist with decisions in other areas of
heal t hcar e.

OCkay. So, now getting to economc
eval uation, there really are sort of two very broad

ki nd of econonmi c evaluation studies. The first is a

589

budget inpact analysis. This is actually an estinate
of the financial consequences of the adoption and the
di ffusi on of new technol ogy or new heal t hcare
intervention within a specific healthcare system or
context given inevitable constrained resources. |It's
essentially a question can we, they or you afford it.
What are the cost tradeoffs? Oten these results are
not publicly disclosed.

The next version is cost-effectiveness
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anal ysis, or CEA, and this whole group of things that
try to estimate costs and outcones of alternative
heal t hcare interventions over a specified tinme period
in order to determne the efficiency of an
intervention. |In other words, does it increase health,
if so, at what cost, does it represent the value for
noney? These studies are often reported in scientific
literature

Now, | should say out of fairness, this is
t he pharnmacol ogy or the pharmaceutical nodel but that
this nodel applies to blood safety has certainly been

debated and w Il probably continue to be debated but |

590

think it's a useful structure for thinking through
t hese i ssues.

Al'l right. The basic econom c concepts
are, of course, if there's scarcity, which is that we
have limted resources. Because we have limted

resources we have to make choices. |In making choices
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we actually do what is called opportunity cost. This
poi nt was made earlier but | think that there's nore to
opportunity cost than just sort of choosing one thing.
It's actually when you nmake that choice you are
willingly foregoing the benefits of other alternatives
so it's not just as sinple as we made the best choice
but we also are saying that the choice we nade is nore
val uabl e and nore inportant than what we have foregone,
what we didn't get. | hope to make that a little nore
clear as | work through this talk.

And then finally, healthcare economcs, of
course, attenpts to kind of put things on a common
denom nator. That conmon denom nator is usually
quality adjusted life years. So, what we're trying to

do is conpare the relative severity of the disease in

591

sone sort of way that we actually can say is TRALI as
bad as H 'V or sonething like this.

Al right. The nmethods -- actually |I'm
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just not even really going to touch on these, because |
t hi nk many people are famliar with them The only one

I"mgoing to point out is the fact that the conparator

is critical. These cost effective analysis results are
rel ati ve conpari sons of usually current practice -- new
intervention -- so, in other words, they're

relativistic, conparing the difference in cost between
intervention B and A divided by the differences in
I neffectiveness of intervention B and A. This
generates what's called the increnental cost
effectiveness ratio. And so when | say ICER, that's
what | nean.

kay. So, now sort of nobving on, this is
nore background ki nd of conceptualization of this
issue, this is what's called the health production
function. [It's looking at sort of the total cost of
the input, how nuch noney are you spendi nhg and how nany

health benefits in terns of QUALYs are you achi eving.
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| use this exanple for hepatitis B screening quite a
bit before we did screening at all. For sure are were
probably substantial health costs and | ack of benefits
being incurred. Wen you start doing surface antigen
screeni ng, cost-saving technol ogy, neaning all of those
i nfections that were being m ssed are now being
interdicted and so you actually save downstream
heal t hcare costs. You can nove up this curve all the
way to what is perhaps -- sone people m ght disagree
but what's called -- take all the current screens we're
doi ng and we conpare that to pathogen reduction
technol ogy we're seeing where the cost-effectiveness
rati o comes out.

| do want to nake a point that this is just
a pictogram as it were, that | amnot in any way
suggesting that all current screens and noving to
pat hogen reduction technol ogy represents -- there my
be much nore value there than we appreciate. But the
other thing that | wanted to point out with this figure
is that, you know, if we had the luxury -- which we do

not -- of conparing pathogen reduction technology to no
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screening at all, we would all know right now that it's
very cost-effective and you m ght not be having this
di scussion in this way.

All right. This is just a quick slide to

sort of nmake you famliar with the ternms that | will be
using, so, I'mgoing to say psoralen |ight treatnent,
when | say PLT -- of course |I'mnot saying platelet in
this case, |'msaying, psoralen light treatnent and
then specifically Riboflavin light treatnment. It's

just sonething with the terns, because the other terns
are available in the handout the Comm ttee has.

In the cost-effectiveness studies that have
been conducted so far -- and | guess at this point |
will point out that I"mgoing to talk a little bit
sol vent-detergent treatnent and then I'mgoing to talk
about actual |y | NTERCEPT, the technol ogy from Cerus.
Cerus has actually done a very good job of doing health
econom ¢ studies along these |ines and publishing them
so that is the literature that is available that |'1]I
basically do nost of this talk off of. |In those

anal yses what has been included so far, H'V, hepatitis
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C, hepatitis B, bacteria and sonetimes HILV.

These are all sort of nmethodol ogi es that
are standardly accepted but also you see that they're
bei ng used in the studi es being conducted for this
product. Definitely you like to see at |east a couple
of reference popul ations, two or nore, considerations
with respect to age and gender bei ng transfused.
Sonmetinmes results are not aggregate-reported, break
them out by patient populations. There's nultiple
procedures included within these anal yses. Conmon
assunptions are that pathogen reduction technology is
100 percent effective, that there are no secondary
transm ssion events, and that there no adverse events
resulting fromthe use of the technol ogy.

Okay. So, kind of going back into history,
I think history does have a little | esson for us, which
is at the tinme of the decision or that there was
di scussi on about using solvent-detergent treatnment --

the product is no longer available, and | want to make
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clear this is not Cctaplas -- but just before actually

that technol ogy sort of cane out and was going to be
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used, estimated cost-effectiveness was about $300, 000
for quality adjusted life year.

Soon after and sort of the reality of what
it was going to cost to do it and sonme other factors
that canme into plate, that junped quite dramatically in
order of magnitude so there was al nbost $10 nmillion for
quality of adjusted life year. So, the point of the
story -- it's just a precautionary tale -- usually the
premar ket estimtes are al nost always | ower than the
post mar ket esti nmates.

Simlar analysis that actually did | ook at
some of technol ogi es avail able in Europe, actually
found about $2.2 million for quality adjusted |life year
for the setting in Spain -- and then nore recently
there was a look at this issue that tried to actually

i ncorporate sone of the effects due for TRAL
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reduction. And if you are able to actually reduce
TRALI in any sort of efficient way you see a pretty
dramati c change in the rati o, because now you're

| ooki ng at sonet hi ng dependi ng upon the patient

popul ati on here between 50 to 100 or $200, 000 for in
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this case quality of |life year gain. So, the point of
the story is that this evidence usually is all over the
map and it has to do with the assunptions that are
built into the analyses. And that's actually all |I'm
going to say about that.

So, | want to spend nost of the tine
tal ki ng about sort of | think where the future is, what
we're thinking about. 1'mgoing to use this one
exanpl e for the I NTERCEPT technol ogy. The other
studi es that have been conducted in other settings, |I'm
going to briefly cover that literature but many of the
assunptions that were built into those anal yses are

exactly the sane as the ones that |I'm going to cover
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14 ri ght here.

15 So, this one, which is a study by Bell and
16 col | eagues actually | ooked at apheresis random donor
17 pl atel ets prepared using psoralen |light treatnent, the
18 pat hogen for H'V, hepatitis C, hepatitis B, HILV and
19 bacteria in the U S., four-setting, four patient

20 groups, used estimated |ife expectancy in the

21 transfused patient population, that's a critical issue,

597

1 and studies that really need to include this and not

2 the general population, did not | ook at productivity

3 | osses. Estimate the cost of the treatnent at about

4 $100. That's not that different fromwhere we are here
5 today. And that's in 2001 U S. dollars. The results

6 of this, which I'lIl be showi ng you in just a second,

7 were nost sensitive to sepsis and death attributable to
8 bacterial contam nation, keeping in mnd this study was
9 actual ly conducted prior to the use of bacteri al

10 culture in platelets here in the U S. increased
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11 transfusion of platelet units resulting fromreduced
12 pl atel et recovery was sonething that -- was sensitive
13 to so it should be thought about and | ooked at. They
14 did actually say that in HCV |ike virus actually the
15 results were sensitive to that and then actually the

16 results were sensitive essentially to age.

17 So, here actually are the results fromthat
18 study and al so a couple of other studies that I'll just
19 sort of briefly walk through. | don't have a pointer
20 but we'll start just |looking at the pediatric

21 popul ation. That is sort of the first colum
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1 after intervention, then goes into hip replacenent,

2 CABG and t hen nonHodgkin's |ynphoma. If you | ook at

3 si ngl e donor apheresis prepared with pathogen reduction
4 technol ogy conpared to all current screens at the tineg,
5 with bacterial culture it was about 4.8 mllion for

6 quality adjusted life year. Wthout it, it was 1.3

7 mllion per quality adjusted |ife year. As you nove to
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8 the right of this slide you see that actually

9 increasingly it was nore expensive in terns of |ess

10 efficiency in these different patient popul ations

11 | ooked at .

12 For random donor prepared pl atel ets,

13 actually you have a cost-effectiveness ratio that's

14 actual Iy around $500, 000 wi t hout bacterial culture and
15 about $1 mllion for quality adjusted life year with
16 bacterial culture. In the pediatric patient

17 popul ati on, once again noving up, it's still relatively
18 cost-effective considering sonme of the technol ogi es

19 t hat have been di scussed.

20 A simlar study was actually conducted in

21 Japan. Actually, I'mjust reporting the results. The
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1 natural units are the yen. Don't fall off your chair,
2 it's 99 mllion yen, not dollars. |In parenthesis is
3 actually the U S. dollars, which was around 818, 000 per

4 qual ity adjusted life year in the pediatric popul ation
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going up to as high as $3.6 nmillion for non-Hodgkin's
| ynphorma in adults.

This slide is a little bit difficult to
read but basically building off of the sanme sort of
approach to doing the studies. This one |ooked at two
different populations in Europe. Here the ratios are a
little bit nmore favorable. You see around $340, 000 for
life year gain, for pediatric oncol ogy, going up once
again to substantially nore.

Then this study, actually, | believe the
"S. Morlin" (phonetic) study which actually is from
Bel gium | ooked at nine different patient popul ati ons,
really quite extensive. |It's a nice paper to | ook at
to try to think through what are the different benefits
that m ght accrue for different patient popul ations.

However, noving on, there is another study

by anot her group of authors that used a totally

di fferent set of assunptions and nethods and they were
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actually I ooking at the question in the Netherl ands
shoul d you use bacterial culture to deal with bacteri al
contam nation or should you | ook at pathogen reduction
technol ogies. And so those results are actually
substantially different. |[If you' re |ooking at
b