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Our first speaker today is Dr. Klein, Harvey Klein. Dr. Klein is the Chief
of the Department of Transfusion Medicine and he's the Special Assistant to
the Director of Science for Clinical Center for NIH. He's a graduate of
Harvard and Johns Hopkins and he is Adjunct Professor of Medicine at
Johns Hopkins. He's coauthored more than 200 publications and is the
co-editor of Mollison's Transfusion Medicine. He has done a tremendous
amount of work in the field recognized by various awards. He will present to
us today on the review of the Canadian Consensus Conference on Pathogen

Inactivation.

DR. KLEIN: Thank you very much, Mr. Chairman. In the interest of full
disclosure, I would like to disclose first that I'm not a Canadian. That's a
politically neutral statement. And my second disclosure is that I've worked
for 35 years with Dr. Harvey Alter, who presented yesterday, so if my
opinions and biases seem similar to his, they're probably not random. Thank

you.

All right. Well, as we heard yesterday, there are a variety of ways that we
avoid risk in transfusion medicine, all the way from the donor history and
examination to testing, which is the bulwark to limiting exposures by using
the appropriate indications for transfusion. We haven't talked much about
that but it is a very important one. And yet despite these various ways of
limiting the risk, the infectious risk of transfusion, we saw just several years
ago as you heard yesterday the introduction of a new agent into the United
States, an epidemic which resulted in morbidity and mortality, as the result
of West Nile virus and certainly we could expect that this would happen and
will happen again because of the way that we deal with infectious agents
today. Now, this is the paradigm that you heard about yesterday, and I put
this on a scale of when tests appeared to safeguard the U.S. blood 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

came into use and since then we have added numerous tests to safeguard the
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blood supply and despite this there are numerous agents either here or on
the horizon for which we could make an argument for test. Now, Dr. Steve
Wagner pointed out to me 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 pharmaceutical industry for plasma fractions has a different
strategy, that is, using methods to inactivate agents in the plasma fractions.
And using that particular strategy, looking at pooled plasma fractions, there
hasn't been a transmission that I know of, of HIV, HBV or HCV since 1987,
and in fact when the West Nile epidemic came to the United States, there
were no transmissions that we know of, of West Nile virus. So, we learned a
number of lessons I think from viral inactivation of plasma fractions, first
that the efficacy of the plasma fractions have been very well-maintained;
second, that we haven't seen toxicity now for many years; third, that
immunogenicity is an issue but it's seldom encountered; and that viral safety
could be achieved with methods that kill somewhere between six and seven
logs. The goal of pathogen inactivation in blood components initially was to
eliminate the transmission of viruses, particularly following the AIDS
epidemic, but there are secondary drivers such as bacteria and parasites, as
we heard yesterday, and there's also added value perhaps in eliminating the
risk of graft-versus-host disease and possibly even TRALI, depending upon
what technology is used. There are additional considerations for single
components compared to fractions. There's a higher viral concentration in a
single component that's infected than the large pool, perhaps. There are
more proteins to consider in fresh frozen plasma than saying just Factor 8
or Factor 9. There's a limited ability to purify. Cells are more fragile in
general than proteins, and bags for inactivation are not tanks. Now, there
are a variety of methods that you're going to hear about later today and I
want to emphasize that in the Canadian Consensus Conference we did not
consider any particular company's technology. 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 volunteer blood supply is terrific in
the U.S. today. There isn't any inactivation method for all components. Our

surveillance and screening tests have really dealt very well with emerging
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pathogens. We got a test for West Nile virus, as you heard, in a year, bearing
in mind that there was already an existing test for West Nile virus when it
was introduced into the United States, although it was a research test.
Current technologies don't inactivate all agents, for example, small,
nonencapsulated viruses, spores, high-titer viruses, prions, so there isn't any
technology on the horizon that does it all. There's a potential risk, as we
heard, from residual chemical agents, and I 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 Canadian governments, Canada, Hema-Quebec,
put together a consensus development conference using the NIH consensus
guideline. And we can put together a consensus development conference
when there's a lot of data available but not enough data to make an absolute
decision based on the data, so you ask for consensus. For example, you
wouldn't need a consensus conference to use insulin for type one diabetes but
if you wanted to talk about beta cell transplant, you probably need a
consensus conference. So, the topic was identified and background materials
were supplied. A steering committee crafted six questions, which I will show
you, identified speakers to provide background and appointed the consensus
panel, of which I was the Chair. The speakers much like yesterday and today
outline the issues and that took a day in Canada. The panel then deliberated
late into the night and produced a draft statement answering the six
questions. That statement was then presented to the public on the following
day and comments were gathered from the audience and comments were
solicited from those who weren't present. Over the next month or so the
panel revised and refined the consensus statement which has now been
published. And this is the consensus panel. I was the chairman, as I said. Dr.
Anderson is a hematologist, who deals with hemophilia and other
hematologic disorders. Marie-Josee Bernard is a lawyer by training but an
ethicist and a medical ethicist by practice.Dr. Richard Cable, another
American, has a long history of running regional blood centers, so he's a
transfusion consultant. Bill Carey is a patient who received multiple
transfusions over many years for chronic anemia. Jeff Hotch is an economist

who looked at cost-benefit issues; Nancy Robitaille, a pediatric hematologist
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who also does transfusion. Marco Sivilotti is an intensivist who also has
credentials in toxicology, and, finally, Fiona Smaill is a microbiologist. So, it
was an interesting group of individuals with differing expertise and differing

perspectives.

Now, getting to the questions, the first question was whether the current risk
of transfusion-transmitted diseases in Canada is acceptable in relation to the
other risks of transfusion. And the panel heard a lot of testimony and clearly
recognized the dramatic advances in transfusion safety over the last two
decades. And these are similar to data that you saw yesterday. These happen
to be the Canadian data but I would suggest to you that the difference
between 1 in 7 million and maybe 1 in 3 million in the United States for HIV
1s really not an important difference. By and large the agents that we're so
concerned about have a very low risk in Canada as in the U.S. The risk of
bacterial contamination was considered. And again, you saw these data
yesterday, prior to the implementation of bacterial testing and subsequent to
the implementation of bacterial testing. These might not be the exact data
you heard yesterday because this was in March of last year, and we've had
subsequent data but this is ballpark. This i1s the ballpark risk for bacterial
contamination. And, finally, the Committee heard that the hemovigilance
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 hemolysis, delayed hemolysis and TRALI. And so the
Committee felt that based on those data alone we could not recommend
introduction of pathogen inactivation with its attendant unknown risks.
However, active surveillance can't account for the risk of an emerging
transfusion-transmitted pathogen, and emerging agents, as I have shown
you, have been detected in blood at an increasing rate since the HIV
epidemic and are certain to continue to do so. Any virologist or microbiologist
will tell you that. The reactive strategy of surveillance and then
identification and then test development not only permits an agent to get
into the blood supply but frequently by secondary spread, as was the case
with HIV, to spread widely and, like HIV, before the disease is ever
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recognized. Now, in addition to the morbidity and mortality of these new
agents that are introduced into the blood supply, every time this happens, it
undermines the public confidence in the blood supply. And so the consensus
panel recognized that really such a risk requires a proactive approach in
accordance with the precautionary principle as contrasted with a reactive
approach. Part A of this question of how safe is the blood and whether
pathogen inactivation ought to be introduced was, if so, if it was a good thing
to do, under what new circumstances should pathogen inactivation be
implemented? The panel felt that given the recognition of
transfusion-transmitted agents that are entering the blood supply, that
pathogen inactivation should be implemented as soon as a feasible and safe
method to inactivate a broad spectrum of infectious agents is available. The
panel acknowledged that noninfectious hazards of transfusion can entail
serious safety issues, which deserves specific attention, and emphasized that
introducing pathogen inactivation technology should not preclude efforts to
reduce the noninfectious risks. And this was, I put together some data that
Sunny Dzik presented at that particular conference looking at some of these
methods 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 incremental cost,
for example, of putting in a barcode is 10 to $20 per unit. These are Dr.
Dzik's data. Of 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 hemolysis in the past, that's being done in
Canada, in Quebec, that would cost 3 to $6 a unit, and excluding donors by
testing, for example, 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 enormous cost and really shouldn't stop the introduction of some other
technology for infectious agents. The cost per event avoided is probably about
a million and a half dollars by Dr. Dzik's estimates but again that's for all
three of these. The B part to this question is if you introduce pathogen
inactivation should the criteria be the same for red cells, for platelets and for
fresh frozen plasma or should you have different criteria, and the panel felt

that the same criteria of safety, feasibility and efficacy should be applied to
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all blood components. It recognized that a single method to inactive
pathogens in all components would be ideal; however, the absence of an
integrated system shouldn't imply that pathogen inactivation of any one
component should be delayed until a method is proven satisfactory for all
components. In other words, don't let the excellent be the enemy of the good.
Should different criteria be used for certain patient populations? And this
has been a hot issue. And the panel felt that there should be universal
applications to these products. Traditionally premature infants, children,
pregnant women have been considered vulnerable populations; however,
these patients may also be at particular risk for the infectious agents and
they might arguably derive special benefit from pathogen inactivated
components. There are few data available on which to individualize the
risk-benefit assessment for these so-called special vulnerable populations. So,
that if new information became available that identified groups of patient
who shouldn't receive pathogen inactivated products, then one would deal
with that but at the present the panel felt that treatment should be

universal, all blood components for all patients.

The second question was, what would be the minimally acceptable
safety and efficacy criteria for the preapproval assessment for pathogen
inactivated products and specifically what criteria should govern acceptable
toxicology standards and how should they be assessed? And as we heard
yesterday, this is really the purview of the regulatory agencies, and we know
that around the world different regulatory agencies have established their
own standard approaches. Each agency has specific protocols and criteria.
They look at things such as genotoxicity and mutagenicity and other things
that we heard about yesterday. And the panel certainly endorsed rigorous
application of these standards but strongly recommended that we use
well-designed, randomized clinical trials with relevant endpoints for safety
and efficacy. They also encouraged harmonization of approaches in sharing
of data among the various regulatory agencies around the world, recognizing
that sometimes this isn't easy because of proprietary restraints but if there

are data in one country on safety, they really ought to beshared with the
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regulatory agency in another country. And that's a public health issue.
Question arose as to what type of postmarketing surveillance should be
required, if any, with the implementation of pathogen reduction. And the
panel recognizes the difficulty in carrying out postmarketing surveillance
but felt that specific studies should be mandated by the regulatory
authorities and they ought to be supported either by the manufacturers or
the blood suppliers or both and that postmarketing surveillance for adverse
reactions to these products should be linked to the national hemovigilance
systems and annual reports on adverse reactions to specific products ought
not only to be performed but also analyzed and comparisons of
thesereactions ought to be made to historical rates of adverse reactions with
non-PI products as is done with hemovigilance in some countries around the
world. And the panel recommended sharing of those hemovigilance data
across national jurisdictions. And this is just to point out why it's so
important, the panel saw data like this, to do postmarketing surveillance. If
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 might even be fairly common adverse events. And that's just a

statistical fact. There's nothing particularly deep about that.

Question number three was, for pathogen inactivation technologies that
have been approved by the regulatory authorities, what implications should
be considered prior to adopting them widely? And there are a number of
implications for blood services as well as for others as well as probably
unintended consequences. So, the suppliers would have to select the most
appropriate technology among those available. There are certainly logistical
issues. The process would require a detailed review of safety and efficacy
data, along with a determination of how adopting a new technology would
impact the processes of the blood collectors and processors as well as the
hospitals andthen cost-effectiveness data would need to be conducted. And

we'll talk a little bit more about that and we're going to have a presentation
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about that later on. Consultation with patient-physician stakeholders,
hospital physicians and transfusion groups is mandatory. Inventory
management, particularly at the time that you cross over from
noninactivated to inactivated components needs to be addressed, a detailed
educational program, for blood centers, hospitals, healthcare providers and
patients prior to introducing new products. And as is currently being done in
France -- it probably shouldn't be introduced nationwide -- there ought to be
pilot projects and France is going site by site, before, to look at things like
logistics, environmental and occupational health issues. And should the PI
component differ in function -- maybe the platelets aren't quite as good
--from non-PI  products, that information has to be disseminated to
physicians, to healthcare providers and to patients through an informed
consent process. Now, this is really the responsibility in Canada of the

supplier, the manufacturer and the provincial departments of health.

Question number four is if pathogen inactivation were to be
implemented for all components, what criteria would allow changes in donor
deferral testing, specifically relaxation of current donor deferral exclusion
policies? And the panel felt that the regulatory agencies should start from
zero and review all of the donor screening questions and eliminate or modify
those that are thought to be of marginal value, such as tattooing and certain
travel deferrals that we heard about yesterday. What criteria would allow
the cessation of currently undertaken screening tests? Well, screening tests
for agents that are not readily transmissible by transfusion but could be
inactivated, for example, as we heard yesterday, T. pallidum, the agent that
causes syphilis. Screening tests for agents of low infectious titer and high log
kill by PI, for example, West Nile virus, screening tests for agents that are
sensitive to PI and for which there are redundant safety measures such as
cytomegalovirus, HTLV and anti-core screening tests for agents that are
exquisitely sensitive to PI and for which current tests have poor specificity
and sensitivity, such as our current tests for bacteria. And although it's not
a screening test, gamma irradiation of cellular blood components would

probably be eliminated if nucleic acid-targeted pathogen inactivation
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technology were introduced. What criteria would allow a decision not to
implement a new screening test? Well, a candidate agent would be shown to
be adequately inactivated by the PI technology to do a new method. We
would 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
component, inactivated and nonactivated, and, if so, how should you decide
who gets what? And the panel recommended universal implementation.

They recommended strongly against multiple inventories.

Question number five is, how should the costs and benefits of pathogen
inactivation be assessed? And we heard a great deal about this before the
panel's deliberations and actually Dr. Brian Custer, who will be speaking
later today, was one of the presenters at the meeting. And the panel felt that
implementation of pathogen inactivation should not be based solely on the
results of an economic analysis because the costs are currently not really
known and the benefits are difficult to quantify. And we can go into that in
detail if you would like. I'm sure Dr. Custer will. Costs and benefits should
be assessed using a societal perspective, examining both direct and indirect
costs in accordance with published recommendations. Methods and models
should be transparent with assumptions highlighted and they should be
tested on their effect on the results. And the uncertainty about these
analyses should be considered not only for the incremental cost-effectiveness
ratio but also for the total impact on the budget. And how should these be
aligned with other blood safety interventions or other healthcare
interventions? And the panel felt that a judgment about whether the extra
benefits outweigh the extra cost is really context-specific. Perhaps in France
where after the HIV epidemic there were actual criminal proceedings
putting people in jail and threatening some of the ministers such the
Minister of Health, maybe they would pay more for pathogen inactivation, I
don't know, but in any case one needs to look at the context. It's probably
inappropriate to assign a single number like $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
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emphasis on the budget impact, the extra cost for improved patient outcome
and something called opportunity costs. Opportunity costs, let's say, what
would you do with that money if you didn't use it for pathogen inactivation?
And, frankly, the panel thought this was a little slippery, for example, if we
didn't spend a billion dollars a year in something, perhaps for Department of
Defense, we could introduce pathogen inactivation. It doesn't work that
way, really, we all know that, but you have to look at opportunity costs at
anyway. Reasoning used for past decisions may not be applicable for current
or future decisions for new expensive technology and, finally, decisions about
scarce resources must be consistent with the values of the decision-makers
and their patients. So, one country might decide that this is incredibly
important and is willing to pay a great deal more than another country

might.

The final question is the question, the panel felt, what other information,
considerations and research-related questions would need to be answered in
order to decide whether or when a particular pathogen inactivation
technology should be implemented? And the panel recommended that
consideration be given to robust governmental support for a large-scale
investment in developing an integrated technology for all blood components.
The panel felt that mathematical modelling could be used to develop credible
scenarios for the unknown pathogen risks and these models could be used in
an economic analysis of candidate technologies to support the decisions
about investment or to determine the research agenda. The panel felt that
large adequately-powered randomized clinical trials should be performed to
evaluate and confirm the effectiveness of any new technology and, as we said,

post-licensure studies really need to be done.

Introduction of PI technologies may have unanticipated consequences to the
healthcare system. For example, if we use pathogen inactivation and weren't
using new screening tests, perhaps screening tests for diagnostic purposes
wouldn't be developed because there wouldn't be as much money, as big a

market if there were no screening market. Don't know.
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Next to last would be prion diseases, which we heard about yesterday.
They're not really addressed by the current PI technologies, so new
technologies need to be investigated to address these and other resistant
agents, as we mentioned earlier, and research should address the relative
risks and benefits of pooled components versus single donor components.

And, finally, we're here to talk about the United States but really research
initiatives should be directed toward a technology suitable for implementing
in developing countries, where the risks are so much higher and the
likelihood of using a screening technology with multiple tests is really not
practical and even if you could do that, the risks of the blood there would be
so great that you would not have any supply left if you eliminated all the
positive units. This was the steering committee that planned the meeting
and, finally, there are several publications out. You have one of those. You
have the Transfusion publication which gives a full, detailed report of this
conference. And if you want even more detail there are proceedings in the
conference which have recently been published in Transfusion Medicine
reviews. And, finally, I would like to encourage the Committee, since I'm not
a voting member, to consider the importance of changing the paradigm from
the reactive paradigm of surveillance, identification and testing to a new
paradigm, a prospective paradigm of pathogen inactivation. Thank you very

much.
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Our next speaker is Dr. Margarethe Heiden. Dr. Heiden joins us from the
Paul-Ehrlich Institute in Germany. She specializes in hemostaseology, blood
components and stem cells. She's the head of the section of transfusion
medicine. Her main responsibilities include marketing, authorization of
blood components, including red cells, leukocytes, platelets and she also is a
member of the Task Force for Blood Safety at the Institute and a member of

the National Advisory Committee. Welcome.

DR. HEIDEN: Thank you. Thank you very much for the kind introduction.
Thank you for the invitation. And first of all I have to say that I cannot say
anything about the European experience, and that's why I am speaking
about the German experience, and the second thing is I got the impression
from this day and especially yesterday, that much information was already
said but and hopefully I at least will add something new ideas, I hope. Okay.
European legislation regulating blood components, we three main directives,
which involve the regulation of blood components, blood collection, the first
one, and its technical directives giving standards of quality and safety for
collection, testing, processing, storage, distribution of blood components, and
the point is that details going over these standards have to be regulated by
any country depending on its technical feasibility, also its epidemiological
situation and also economic situation. The other two directives, giving
standards for screening tests, IVD directive and the medical device directive,
giving standards for apheresis and blood bag systems, and son on, these
directives regulate the marketing, the coming into the European market for
these medical devices in IVD but the use of these depends again on each
country in Europe. Okay. Our national legislation for blood components
Germany, first of all, is to say that blood components are considered strict
according to our definition in our drug law and the blood establishments
need a manufacturing license given by the regional authorities together with
the Paul Ehrlich Institute, the competent authority for marketing
authorization of the blood components and the German Transfusion Act
regulates collecting, details in collection testing, also donor protection details

and use of blood components. We have different parties cooperating in
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Germany for blood safety. I think it's similar like here in the United States
and in other countries. We have the competent authority for marketing
authorization of blood components for hemovigilance and IVD vigilance. We
have the national authorities which are doing GMP inspections and also
surveillance. We have German Medical Association, which puts national
guidelines together with our institute. We have the Robert Koch Institute
that's responsible for donor epidemiology. And we have also the National
Advisory Committee Blood, perhaps similar to this Advisory Committee, and
in this Committee all the parties, the cooperating parties are involved. That
means doctors of different types, hematologists, pediatrics, and so on.
Patient organizations, the Robert Koch Institute, the Paul Ehrlich Institute,
scientific societies, representatives and also representatives from patient
organizations. It is to note that the representatives from the Robert Koch
Institute or from our institute are not allowed to vote when
recommendations are prepared. Okay. How are these cooperating parties
involved in decision-making for the blood safety? We know they have three
main strategies for decision-making. It's something a little bit mixed up but
mainly for historic reasons it's development, decision-making in Germany.
Okay. We have one, the first strategy, we have blood components are
suspected to cause concern. The source of concern may be scientific literature,
discussion in different societies, and of course striking hemovigilance reports.
Our drug law gives us a definition, what is concern? There is a provision.
Which is very important, I think. "Drugs cause concern, if according to the
state of scientific knowledge there is reason for the suspicion that their use
according to their determination leads to harmful effects, which exceed a
degree which would be tolerable according to the current state of knowledge
of the medical sciences." And, I think that this implies immediate and annual
and continuous reevaluation of the drugs, of the safety of any given drug.
Okay. Then evaluation of all the data, the Paul-Ehrlich Institute has to
substantiate the concern and to start a graduated pharmacovigilance plan. If
the concern is already substantiated, then we start from step two of this
pharmacovigilance plan. That means we announce a measure. And, it starts

with a written hearing and depending on the impact on availability of blood,
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on the economic pressure and so on, a public hearing will follow to discuss all
the details of the impact of the measure. And, then the step three, official
order by the competent authority, in case of blood components and blood
derivatives and so on; it's the Paul Ehrlich Institute. And example of these
orders is introduction of screening, NAT screening for HCV, HIV-1, for
anti-HBc antibodies, donor deferrals or travel deferrals because of variant
CJD, travel deferrals for SARS, West Nile virus and chikungunya. If there
yet some doubts we start with a step one of the pharmacovigilance plan.
That means we start with an exchange of information with the blood banks
and even during step one and also during step two, the main questions which
have to be addressed to the blood banks, questions, for example, is it
technically possible, will the measure have an influence on the availability of
blood components, what impact will it have on the cost of the blood
components, and if it's also in our interest to know if we have one or more
supplies of a certain technique or a certain test. Okay. Then after all, even
after the official order, any blood bank has the ability to make an appeal. The
second main strategy for decision-making is used when we don't have
substantiated any concern or if you have a new kind of testing or
manufacturing which promises a higher safety or higher overall blood
component quality but the hard, severe scientific evidence is missing. In
this case the matter will be discussed with all parties, by the national
advisory board, and depending on the outcome of the discussion a
recommendation may be given. This recommendation has not set a certain
concise deadline like an order by the Paul Ehrlich Institute but it will say
that in the near future the blood establishment may follow the
recommendation. Example for this is, have been leukocyte depletion,
sterile docking procedure and especially a good example is this introduction
of predonation sampling and we just at the end of last year we collected the
data from two years after introduction of the predonation sampling of the
bacteria, quality control testing, and we saw that indeed we got a significant
decrease of contamination in red blood cell concentrates. There was no

significant difference in the contamination rates for platelet concentrates
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and there's also no significant different between pooled platelet concentrates
and apheresis platelet concentrates. The results will be published soon.

The third strategy for decision-making is a new kind of testing or
manufacturing is available; however, according to the current assessment of
safety and quality of blood components in our country there's no need to give
order to a general use. That means you can only give order to a general use of
a new method when you have a concern. It's according to our Act. But, in this
case we have a large advantage, then we can, then nevertheless single blood
establishments can apply for this new or for a changed marketing
authorization in order to introduce the new innovative technique into their
product program. And, I think it's a great advantage for us in Germany,
because we have the possibility to stepwise introduce these new techniques
and we have at the same time we have different methods on the market, and
we can even compare the postmarketing surveillance data from the different,
not quality but the difference techniques during our hemovigilance. An
example for this is screening for HBV by NAT, it's not so exciting, but
SD-inactivation of pooled plasma, MB light treatment of single donor plasma,
and Amotosalen light treatment of platelet concentrates.

Okay. The next slide, why we use the strategy number three for pathogen
inactivation? In Germany we have around, about 6 million blood
components instituted per year, more than 4 million red blood cell
concentrates and about 400,000 platelet concentrates per year, 50 percent,
50 percent from pooled and from apheresis platelets. And the residual risk
rate of undetected donor infections calculated, adjusted incidence, window
period model -- that means it's based on the donor incidence of the given
infection or infectious disease or infected particle and depends also on the
window period. And this again depends on the sensitivity of the assay. And
you'll see it's based on data from donor epidemiology from 2000 to 2002. And,
unfortunately this method cannot calculate the testing for hepatitis --
antibodies -- but therefore the value for HBV, 1 to 620,000, I think is much
better now in Germany. Okay. Next situation from our hemovigilance, for the
three main viruses, transfusion-transmitted, viral infections assessed as

probable. On this one, shown on the slide, we see that until '98, had a lot of
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HCV transmissions despite anti-HCV testing and especially the 11 in 1998,
there was a case of a combined test period with a noncompliance of
performance of Lobeck (phonetic) procedure and though we had only in this
year, nine contaminated patients, from one donor, here, the three cases until
1980 from HIV transmissions, had been two of them window period
transmissions and one of them single test failure from antibody testing. With
introducing HCV, NAT, we had only one case in 2004. After introduction of
HIV NAT, we had one case, unfortunately, last year. The decision-making for
the detection limit for the HCV and HIV, one NAT was made based on
scientific literature, on experimental data, and on the evaluation of the cases
from the hemovigilance and as was seen yesterday HIV as well as HCV have
a high multiplication rate after infection and you have a steep increase of
virus titer. And, so, a decision was made based firstly on this knowledge 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
medical testing though we have a limit for HIV of 5,000, no, 10,000
international units per MIL and for HCV 5,000 international units per mil
plasma of one donor. And, we introduced in 2006 anti-HBc testing and there
we see antibody testing after a long, long story of discussion and this long
story of discussion depended on initially a very bad specificity of the
anti-HBc antibody tests and also on the hope that the HBV NAT will
overcome the problem but it didn't and so we introduced anti-HBc antibody
testing. And I think it was very useful because cases slowed down rapidly
and in this period nine frequent donors had been discovered which had been
proven to be infectious by single HBV NAT.

Okay. This is the valuation. Pathogen inactivation of blood components is
not required as a nationwide measure with respect to risk of HIV, HCV, and
HBYV transmission. It may be required in altered epidemiological situations
as shown yesterday but up to now in Germany we don't have really problems
with all the other bacteria or viruses, and we have only one transmission of
malaria since 1994. And again, however, establishments can apply for a
marketing authorization of pathogen inactivated blood components. And,

they did it already and they have already their marketing authorization.
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Another problem is bacterial contamination. These are data from our
hemovigilance report. We have, in sum, 61 cases in this decade assessed as
probable. These are only severe cases, severe septic cases, and in this decade
we have nine deaths and in the last 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 platelet concentrates administered. And we
think that action here is required but what kind of action is required? We've
seen that pathogen inactivation at least as seen from the experimental data
may not be as safe as expected and screening for bacteria may not detect
critical components. The question is, do we have further solutions? That is a
picture of experiments made by Thomas Hunter (phonetic) from our institute
and it clearly showed that the Amotosalen light treatment of platelet
concentrates do not inactivate spores, and it's known from experiments that
also some Pseudomonas strains not so efficiently inactivated. And I think
here the French hemovigilance data may give an answer, if pathogen
inactivation has really survived the right way to avoid severe septic infusion
reactions.

The screening for bacterial contamination the right way, it is presented,
the sum of six recent studies on screening of bacterial contamination by a
culture method, BacT/ALERT, used since 1998 as a standardized quality
control testing, and, but we have prepared with issuing as negative to date
because it's hardly impossible for drug release and blood components are
considered as such. Okay. A summary of these studies is that two million
platelet concentrates have been tested and shortly there is one interesting,
two interesting results. First of all, the platelet concentrates, which at a
later time revealed to be positive and had been issued negative to date,
nearly, the main part of the patients did not show symptoms but only three
of them, there were 200 initially positive later on issued negative -- later on
positive -- 276 didn't show symptoms and 3 of them did. And the most
striking is that in spite of testing we have 6 fatal outcomes, 28 false-negative
results. That means fatal cases are not avoided by screening. Okay.
Further solutions to avoid transfusion-transmitted bacteremia, we've seen

that platelet concentrates causing severe sepsis with fatal outcome had been
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stored for more than four days. And by chance, if importance of the storage
been shown in the study by Eder, one donor give a platelet concentrate by
apheresis and two platelet concentrates were prepared from it. The one given
on day three of storage with set direction to be handled and the second one
given on day five of storage and the patient died. That means now we are
thinking, is it wise to reduce storage time to four days? Together with,
combined with the concise instructions to the transfusing personnel, how to
handle septic reactions, efficiency, of course, had to be field tested and
logistic problems had to be expected but perhaps also there will be an overall
in quality because of shorter storage times.

Back to the strategy number three, how we are performing licensing of
pathogen reduced blood components? We do it like we are doing licensing for
any other component or any other biological, like for plasma derivatives and
other drugs. In effect they have to show state-of-the-art pharmaceutical
quality by experimental data of the applicant and sometimes which new
methods produce also our own data. The safety has to be shown by
experimental preclinical data and all these experiments and variation of
experiments have to follow ICH guidelines, all guidelines for the validation
of virus infection from the European Medicines Agency, and clinical data
have to follow good clinical practice. And, efficacy, the clinical data should
prove noninferiority but to tell you the truth, one cannot expect that you
don't have any data of diminishing, or diminishing of the efficacy of a treated
component. It's been often true for the plasma derivatives but it has to stay
in a range which doesn't do harm to the patients.

Okay. And then if you see some problems with the -- not problems but some
things with the product with your license, then it's a normal procedure to
license under conditions, for instance, to introduce specific impetus controls
or quality controls for release to introduce into package inserts with specific
safety information and, of course, postmarketing surveillance really done
with a yearly safety update and, of course, immediate suspicious case
reporting. One of the examples of the older product is the SD-treated pooled
plasma. We clearly have a lot of advantages of this product. It's relatively

homogeneous because of the pooling. It's particle-free because of sterile
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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 antibody dilution by pooling and
we have an official batch release. That means we know all of the quantity
of this product. In the disadvantages up here, we have no pathogen
Inactivation capacity against non-enveloped viruses, that means not,
Parvovirus B19, HIV are not inactivated but there are measures in case to
overcome this disadvantage, like they have a procedure, immanent
inactivation of important plasma proteins like Alpha-2-Antiplasmin and
Protein S, and we may have variant CJD spreading by pooling. Okay. Then
we get the order to introduce special text in the package insert, with regard
to Alpha-2-Antiplasmin deficiency in the product, and we gave hints to the
side effect of the risk of B19 and HIV transmission, and as it in European
line, European distributed product. It has to follow the European
pharmacologic properties and therefore because of the disadvantages into
the pharmaco-properties it has to be introduced in the necessity of
Parvovirus by B19 testing with a limit of ten to the three, international units
per mil for the plasma pool and it has to be introduced, a batch release test
for anti-HAV antibodies with a limit more than one international unit and
the batch release test for Protein S and all the proteins here is yet in this
discussion; that means it will come but limit is yet in discussion. Another
example 1s Methylene Blue/light treated, fresh frozen plasma, single donor
plasma. Again in the package insert we have some things, again
precautions for use, a hint to perhaps impaired styptic capacity of the
component, hint to maybe allergic reactions against Methylene Blue and its
photoderivatives and the possible transmission of HIV and Parvovirus B19.
There are indications on the pharmacologic properties of, especially of the
diminished fibrin polymerization capacity of Methylene Blue/light treated
plasma and however that it is say this diminishing of the fibrin
polymerization capacity to a large, large extent depends on how the plasma
1s handled, how the manufacturing is done.

And, these are more of the data from other countries, from Spain, especially,

which claim this worse quality but we didn't see it at all in the product we
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give the license for. And there are indications for preclinical safety data that
Methylene Blue, photoderivatives have concentrations much lower than
doses which gave toxicological effects in preclinical studies. And, one of the
safety measures is to introduce an HBV test for, to have a really safe product.
And regulates time and measuring of concentration was introduced for the
quality control of Methylene Blue for the manufacturer. And, it's the same
procedure was performed for Amotosalen light treated platelet concentrates
and again in the package insert you have contraindications for known
hypersensitivity against Amotosalen-HCI or psoralens. The main point is
that newborns with hyperbilirubinemia which had to be treated with light of
a wavelength less than 425 nanometers shouldn't be treated with,
transfused with this, Amotosalen light treated platelets. As a side effect,
again anaphylatoxic reactions are listed here in the text. And up to now,
immunologic reactions by neoantigen formation are at the moment not
known. As side effects also the possible transmission of nonenveloped
viruses and the possible transmission of spore hormones is introduced in the
text and the further point with side effect is that pyrogen load is not
abolished by pathogen inactivation because the treatment doesn't remove
pyrogen from the component. And, again, the pharmacological and
toxicological properties of Amotosalen 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 component. Safety aspects, again, we have
testing despite pathogen inactivation to reduce bioburden, and as a specific
quality control it was introduced, the measurement as a quality control
procedure for Amotosalen content. That means, to summarize, why we
introduce pathogen reduced blood components despite an extremely low risk
of transfusion-transmitted viral diseases, and it's clear that it adds to the
already high safety achieved by pathogen testing. For instance, in cases of
errors or test failures, we had sometimes already noticed, and it's important
for people to prepare in case of new-emerging diseases without a test
available and especially now and we are prepared in case of a pandemic
without the chance of testing for new or for the pandemic pathogen. Yeah.

And, I like this, that's why I have to show it again, different strategies we
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have to supply the different wants. Thank you very much for your attention.
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Dr. J. Vostal (FDA-CBER. Chief of Laboratory and Cellular
Hematology in the division of hematology, the Office of Blood

Research and Review)
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Dr. J. Vostal (FDA-CBER. Chief of Laboratory and Cellular

Hematology in the division of hematology, the Office of Blood

Research and Review)

So, this has to balance out against the risks that could come as a
result of application of these processes to transfusion products, and
these risks 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 come into contact with
very high concentrations of the chemicals, and also the toxicity to the
environment because if those chemicals are mutagenic or potentially
carcinogenic there may be an issue about their disposal.

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

emerging and unknown pathogens.

So, to think about what the benefits are, I 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 nicely documented in
this paper published by the American Red Cross and Dr. Eder, and this is
a very exciting study because it has such a large number of products
tested, and it pretty much single handedly defines the contamination
rate of untested products to be about 1 in 5,000 and also defines the
septic transfusion rate at 1 in 75,000. So, this is for products that
were actually tested and determined to be negative. And for fatalities

the risk is 1 in 500, 000.
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Now, after a collection of this data, the American Red Cross reviewed
their collection and testing procedures and found places to optimize it
even more, and they think that by applying their diversion strategies
and increasing the sampling volume for bacterial testing, they can
reduce their septic rate by 70 percent, 75 percent, which could bring it

down to 16 one in the 1 to 300, 000 range.

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 sample of the product, testing does not
damage the transfusion products, it does not present a toxicity risk to
the patient because nothing is added to the transfusion product, and
overall testing has made the blood supply very safe. So, the risk-
benefit analysis 1is very favorable, and if you look at our little
teeter—totter, the benefits significantly outweighs any type of risk
that may be associated with testing.

Now, if you try to apply this type of an analysis to chemical or
photochemical pathogen reduction, we put on this side benefits, and we
have the target, and the target would be a reduction of the current
viral risk, which is 1 to 150,000 and a reduction of bacterial septic
risk, which is at 1 to 75,000. So, in order not to shift the risk from
transfusion transmitted disease to some other adverse event, this side
of the teeter—totter should be somewhere around also 1 to 75, 000.

And, this is a relatively tall order because this next slide shows you
the size of a study that will be required to assure that you re
eliminating a risk of 1 to 75,000. And the size of that study to achieve
95 percent upper confidence limit would be over 200,000 patients. So,

it’s not likely that any sponsor or company will be able to achieve a
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study of this size up front. So, more 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 look at efficacy in some adverse
events and hope that if the study does not demonstrate any adverse
events, then it could be approved and sizes of this type of a population
could be achieved by doing a postmarket study. So, what are our concerns
about novel pathogen reduction methods? The pathogen reduction process
creates a novel mixture of chemicals and biologic products that is
infused intravenously to a wide range of patients of different ages and
condition states of health. So, the concerns are that the pathogen
reduction chemicals interact with nucleic acids, they are frequently
mutagenic and frequently carcinogenic, and may require a long—term
postmarket study to determine if there is a risk associated with
carcinogenesis. An additional concern is the application of light energy
which can damage cells and can certainly damage the products themselves,
and then the chemicals are nonspecific in that they can also bind, once
activated, to proteins, lipid and cell organelles. So, the damage or the
potential damage caused by these chemicals can be widespread and may 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 classical FDA pathway, and as we go through phase
one study, starting with phase one in vitro study, and these study
identify gross lesions to cell biochemistry, to cell morphology. In
addition to that phase one you would have animal studies to evaluate
toxicity, and earlier today and yesterday we heard about the pathogen
reduction chemicals that have been tested, that have gone through this
in vitro study process, and actually they are found to be relatively

safe based on the outcomes of these studies. Because they had a
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relatively safe profile, they progressed through to phase two clinical
trials, which included radiolabeling studies in human volunteers to
define the transfusion product kinetics. And, some of these studies
actually indicated that there is a loss of the ability to circulate and
decreased recovery in healthy human volunteers. That by itself does not
actually indicate whether there’s any additional loss of functional
efficacy.

So, the next step after phase two study is to progress through phase
three clinical studies, which specifically assess efficacy, will 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 population. Then if the phase three clinical trial
works out and the product gets approved and gets on the market, then to
identify and follow any type of very low frequency adverse events in
toxicity, phase four studies would need to be put in place so we could
monitor the performance of these products.

Now, I wanted to talk about the Cerus S-59 treated apheresis platelets
because this is the product gone the furthest along this development
pathway and I think we can learn something from what we’ ve seen out of
the outcome 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
randomized, controlled, double blind, noninferiority study. The
objective of the study was to compare safety in hemostatic efficacy of
photochemically treated platelets to conventional platelets. And the
primarily endpoint of this study was the proportion of patients with
grade two bleeding assessed by a standardized WHO scale. What I'm going

to present to you are tables taken directly from this report. And, you
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can see this table five here talks about proportion of platelets with
grade two or higher bleeding, which was the specific primary endpoint.
This was quite a large study, had 318 patients in the treated arm and
327 patients in the control arm. If you look at any grade two bleeding,
both of these studies are equivalent to the proportion of patients that
had a grade two bleeding. So, from that viewpoint the study was
successful.

Now, the sponsors also broke out the bleeding by different bleeding
sites. The only thing I would like to point out here is that in the
mucocutaneous bleeding —— 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 18 there’s a trend toward being increased
mucocutaneous bleeding in the treatment arm. Now, if you look at, the
other thing I would like to point out to you, there’s also a difference
between bleeding in the respiratory organs, slightly higher, not
statistically significant, but I think it’s something that we should
keep in mind because it may come up a little bit later. So, here’ s table
six from the same paper, and this table looks at the platelet and red
cell transfusion used during the study. If you look at the platelet
transfusion, the total number of transfusions, platelet transfusion in
the treatment arm was 2,678 as compared to 2,041, so, about a 30 percent
increased use of platelets to support these patients; this is four
patients with hematologic malignancies. Now, if you look at, you know,
where did that number come from? You look at the mean number of
transfusions per patients, that’s higher, 8.4 versus 6.2. If you look at
the mean interval between transfusions, as the shorter interval, it’s
1.9 versus 2.4 days. You can also look at the dose that these patients

received, and this may be part of the problem that the processing of the
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platelets during the pathogen reduction treatment uses up some of the
platelets and so the dose that’s actually going into the patients is
lower than in the control arm. You can see also here that the percentage
of doses that were less than three times ten to the eleventh, which is
the standard platelet dose, the percentage in the treatment arm is 20
percent of the patients received less 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 arm that’s fully supported by the
pathogen-reduced platelets, about a half the a unit difference between a
treatment arm and control arm. So, on table seven in this paper, the
authors summarized the ©platelet responses following platelet
transfusions. And here we' re looking at the platelet count and you can
see the starting platelet count in those patients was equivalent between
a control and a test arm. And if you look at the one-hour
posttransfusion, the platelet count in the treatment arm is about 37, 000
versus about 50,000¥in the control arm, so already a significant
decrease. If you look at specifically the platelet increment, vyou re
going from 34 in the control arm to about 21,000 in the treatment arm,
and if you look at the count increment, you also see a decrease. And the
same results or same trend is observed in the 24-hour CCI or that 24—
hour evaluation, and you can see there’ s significant differences in the
platelet count, in the count increment and also in the CCI. So, based on
these results it appeared that the patients are receiving the treatment,
a treated product could have been underdosed with a platelet product.
Table eight from this paper talks about refractoriness to platelet

transfusions, and refractoriness in this study was defined as two
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episodes, two consecutive platelet transfusions with a one—hour CCI
count of less than 5,000. And, the treatment arm, you can compare the
treatment arm to any refractory episode that was examined. It was 21
percent in the treatment arm versus 7 percent in the control arm. The
following line would be that any transfusion with CCI less than 5, 000,
we have a 27 percent versus 12 percent in the control arm. So, it
appears that there’s significantly more refractory patients that are
transfused by the treated platelet.

Now, the interesting thing in this observation are these, if you look at
immunologic refractoriness, there is actually no difference between the
treatment arm and the control arm so the refractoriness that we see, the
overall refractoriness 1is probably due to <cell damage and not
necessarily due to an immunological alteration.

So, this slide summarizes the results of the hemostatic effectiveness
from the SPRINT clinical trial. The trial itself met the primarily
endpoint of proportion of patients with grade two bleeding. However, it
failed a number of other indicators of platelet efficacy, for example,
it increased platelet utilization by 30 percent, it decreased the time
between transfusions, decreased posttransfusion platelet count response,
increased the number of platelet refractory patients and also increased
a trend towards a higher red blood cell usage.

So, if you take all these together, they could reflect some potential
adverse effects. For example, if you have increased usage of transfusion
products, you could be mediating an increased frequency of transfusion-—
transmitted diseases, particularly if you are looking 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 blood cell use may

eventually have a negative impact on the blood supply.
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Now, this study was published in several papers. The one I just went
over looked at the efficacy of the platelets.

The second paper that came out looked at the safety of these products in
the same trial, so this is looking at the adverse events in the SPRINT
trial published by Dr. Snyder and colleagues and was published in
Transfusion in 2005.

Now, once again I'm just going to highlight some of the tables that are
published in this paper. And, I think the most telling one is table five,
which summarizes the adverse events that are different between the
treatment groups and these are statistically significant differences
between the treatment 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 different between the treatment and the control arm.
In each case the difference went against the treatment arm. And, so, we
have increased number of petechiae, 1increased fecal occult blood
positive, increased dermatitis, increased rash, pleuritic pain, muscle
cramps, pneumonitis, mucosal hemorrhage and acute respiratory distress
syndrome.

So, out of these adverse events there were also events that were graded
as grade three or four so that means clinically significant, clinically
serious, and these four adverse events were hypocalcemia, syncope,
pneumonitis and again acute respiratory distress syndrome. It’s
interesting to point out that in the control arm these significant
adverse events actually don’t show up. For example, for ARDS there's 5
cases out of 318 patients of ARDS and none in the control arm. Also, if
you look at syncope, you have 6 cases in the treatment arm and no cases
in the control arm. In hypocalcemia, over 20 cases in the treatment arm

and only 6 in the control arm.
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So, in this paper the sponsor actually claimed that there may have been
an issue in identifying ARDS in some of the patients that were coded as
having ARDS and so they went back and reanalyzed the data with a blinded
group of experts to see if they could come up with different results.
And those experts looked at a number of different respiratory events but
in the end, after the reanalysis, the ARDS was still present with 12
cases in the treatment arm and 5 cases in the control arm, a loss of
statistical significance that we saw initially but the issue of ARDS or
some kind of acute lung problem did not go away.

So, here’s a summary of the SPRINT adverse events data. This is actually
a typo. It should be nine types of adverse events significantly
different between the treatment and the control platelets, and they all
went against the treatment platelets. Four types of these adverse events
are clinical grade three and four and the organ systems involved here
are the respiratory, cardiovascular system, dermatologic system and the
parathyroid-renal system possibly based on the hypocalcemia.

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 platelets could have grade three or grade four adverse events.
So, if you put this on the teeter—totter, you have on this side the
risks, documented risks from a 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 Now,
one of the important concepts in pathogen reduction is the ability or
the potential to prevent unknown and emerging pathogen transfusion—

transmitted diseases. And pathogen reduction may have a favorable risk-
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to—benefit ratio if the pathogen is widespread and has a high mortality
rate. There may be populations that more susceptible to the new or
actually current pathogen, and pathogen reduction chemical 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
pathogen occur years from now is not justified by the current risk-
benefit profile.

Now, as many studies do, the SPRINT study actually generated more
questions than it answered. Some of these questions I'm going to sort of
try to go through right here. For example, one question can be, why did
the ARDS adverse events not show up in the phase one or phase two
testing? Well, the answer to this is not really clear. But, there are
differences between the earlier studies and the phase three SPRINT
clinical trial. For example, the phase two clinical studies were small.
They only used 20 to 24 volunteers and only used a small volume of
treated cells that were infused into these volunteers. The volunteers
were healthy and ARDS may develop only in a specific clinical situation.
Finally, the animal toxicity studies were also done only in healthy
animals so the specific clinical situation may not have been reproduced
in those types of animals. Another question that could come up from
these observations is, 1is there a plausible mechanism that can explain
why ARDS developed with the treated platelets transfused into highly
complex hematology patients? And the answer here is possibly yes. There
is a plausible mechanism that involves activated platelets and a
recruitment of neutrophils to lungs. And this plausible mechanism, that
was published by Dr. Kuebler, in a summary that looked at selectins and
the emerging role of platelets in inflammatory lung disease. And this

body of literature talked about how platelets can actually recruit and
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tether neutrophils to endothelial cells and in particular in activated
platelets they re expressing P-selectin and with trapping of these
neutrophils in the lungs may set up an inflammatory—type response and
lead to clinical situations such as acute lung injury and ARDS. So, it
would be interesting to see if pathogen treated platelets could actually
play a role or replace these activated platelets and also lead to the
similar type of neutraphil accumulation.

So, the next question could be, are there animal models to evaluate
whether treated platelets can participate in lung inflammatory disease?
And the answer is yes, there are animal models that can be used. One of
these animal models talks about acid-induced acute lung injury, and this
injury can be blocked by removing the platelets, so it would be possible
to set up an experiment like this. This is done where you could replace
protein platelets with treated platelets to see if those treated plates
could support neutraphil aggregation and accumulation in the lungs.

So, with these observations how can we move forward with pathogen
reduction? Well, there are several options available for discussion.

First of all, we would repeat the clinical trial and see if we can have
a better focus on adverse events, particularly the ones that we saw in
the original study. The study should be prospective, randomized, blinded,
with an active control. It should have a — well, this is up to
discussion but one aspect would be to adjust the dose of treated
platelets to be equivalent to the conventional platelets. The trial
should actively monitor adverse events, particularly the ones that were
grade three and grade four, such as pneumonitis, ARDS and syncope and
hypocalcemia. And the size of the study should be comparable to the
original study so we don’t lose out any sensitivity to detect those

adverse events.
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Another option that could be discussed is to utilize existing clinical
data. There is data that we heard about that’s available from Europe
through the

biovigilance networks. Now, to be able to use this data we’ 11 need to
have adequate sensitivity to detect respiratory adverse events and
passive surveillance may 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 should have a control arm of
conventional platelets.

And finally there’s an additional option, that is to design 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 summarize our current thinking on evaluation of pathogen
reduction for transfusion products, the initial step would be to
identify the transfusion—transmitted disease risk, and this can be done,
as we talked about, by following septic rates or transmission rates.
Then the next step would be to evaluate transfusion product safety and
efficacy with preclinical and clinical trials and to get a

quantitation on the adverse event rate and then do a comparison between
the adverse event rate and the transfusion—transmitted risk. If the
comparison 1is favorable, we would be able to approve the PR-treated
platelets for use; however, if there are problems with the treatment and
some injury to the platelets, there may be a limitation to the use of
those products, for example, they may be used only for therapeutic
interventions instead of prophylactic interventions.

And, finally, if the risk-benefit is not favorable you can consider

approval of these products only for situations where the transfusion—
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transmitted disease risk goes up, and this could be in situations with
an emerging pathogen epidemic. So those are our thoughts about pathogen

reduction and I thank you for your attention.
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