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
is 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 is 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
cdmponent 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 kagencies 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 techhology 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 $5Q,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 reseaich 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 votihg 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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