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that essentially would be tne opposite of what yours

6]

are. You are almost entirely self-sustaining in terms
of platelet collection and get a small amount from an
4
i

outside supplier.

How would such a system or could such a
system work well where hospitals acquire their
platelets largely from an outside supplier and very
little internally.

Would trne ornus then fall on the blood
collection center to initiate the culturing, because
my sense 1g that hospitals would be receiving these
platelets from an outside supplier at various days
into the five-day duration. So there might not be
adequate time.

You know, you did your culturing on Day
Two. What if you get a Day Two platelet? What are
your thoughts about that?

DR. AuBUCHON: You raise a very good
point, Mary, that in different logistic situations one
may need to use a different protocol.

In an urban setting a university hospital
probably does not maintain, relatively speaking, as
large an inventory of platelets and might depend on
multiple deliveries daily from their blood center, and
might only keep the platelet in inventory for a few
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nours, Do

In sucn a situation, I think the
ppropriate approach  would be to work outbt @ a
collaboration between the supplier and the hospital
where the supplier 1s in the situation where they can
collect the culture early on, and they would need to
set up a system to rapidly identify the recipient
hospital and to provide the information to that
hospital to pull the unit off the shelf if it was in
the hospital’s hands rather than the blood center’s
hands at the time the culture was positive.

That is essentially what is being done in
Eurcope, 1n not only the Belgian and Dutch blood
centers but also in several German and Spanish blood
centers that are doing this. It’s the blood center
that is doing the culturing.

That hasn’t been the approach that was
going on in this country. Our blood centers secm to
continue their focus on detecting viruses. So I felt
that, if we were going to do anything with detecting
bacteria, 1t was going to have to be done in a
different manner.

DR. ALLEN: This whole issue -- It’s a

fascinating problem, and I think the discussion this
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merning has been very helpful. My persconal feeling is
that we are not guite ready to move forward yet.

I think, certainly, the data on the
quality of the platelets, although that’s not an area
that I'm expert in -- Reading through the background
paper and hearing the presentation and discussion this
morning, I'm of the opinion that we certainly are
moving forward to where seven-day platelets in terms
of their quality is certainly satisfactory.

I think the issue of how one detects and
deals with potential bacterial contamination is still
a much more thorny issue. As I look at the list of --
and I have not read the paper by Kuehnert, the so
called BaCon report, but it’s a recent report.

You look at the list of gram positive
bacteria. Those very likely are skin contaminarnts,
and that 60 percent of them -- it just basically says
this is an issue that ought to be aggressively looked
at, because we are going to do ourselves a big favor
if we can reduce those skin contaminants at the time
of collection.

Nonetheless, the skin contaminants aren’t
necessarily the ones that are going to create the
biggest problem to the patients. In actual fact, som=

of the cultures that were done in Dr. AuBuchon's
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laboratory may not have been false positives. They
may well have been true contaminants at a very low
level.

They went back to confirm and, in fact,
they had died off in the original. I think that
certainly is not out of the gquestion.

The gram negatives -- Forty percent of the
contaminants were gram negatives, including some
bacteria that I scratch my head in terms of how they
got there, some of the Serratia gpecieg, in
particular., Those are clearly bacteria that can grow
to very high levels, even though they are 1in a
refrigerated setting. They certainly can create very
significant endotoxic sepsis in patients.

There is one, the Yersinia enterocolitica,
I would guess, may have been an intrinsic contaminant
in from the blood of the patient, and that’s an
infrequent issue, but certainly historically one that
occasionally has occurred. I think those who remenber

the platelet collection at the NIH, I think, back 1in

-

the  1970s where there was a donor with chronic
osteomyelitis.

So those are other donor issue. But those
gram negative bacteria bother me, and I think that is

an issue that has to be dealt with.
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Then one comes Lo the opening discussion
that we had this morning on reducing risks or errors
in our system and the need to begin looking at
problems on a systemwide basis.

When we do that, I run right up against a
proplem with having individual hospitals around the
country being responsible for culturing each and every
unit of platelets that’'s going to sit around for more
than three or four days.

The question that Dr. Chamberland asked,
vou know -- well, maybe there needs to be some sort of
a systewm Dbetween the collecting agency and the
hospitals and so on -- I think there’s a lot that has

to be very carefully thought through and worked out

)

here

T

I'm concerned with this system that
requires us to go into every single unit of platelets,
take off 5 ml aliquot, send it for culturing and so
on. They are not insolvable problems. What we need
is to make sure that we’ve got some good -- the best
minds thinking about this and good research in this
area.

That'’'s maybe an area where NHLBI and thne
CDC and the FDA need to collaborate together to put
the money out there, get the right protocols in place
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to help address thls so that we move forward in

I think this is an exciting developrent
ard, clearly, I'm very pleased with the information on
the guality of the p
if we can address the contaminetion issue.

CHAIRMAN NELSON: Yes.

DR. HARVATH: I wanted to follow up on
that a bit, and also to ask Dr. AuBuchon if you and
Dr. Brecher and others who have taken this type of
approach with the BacT/Alert system have considered
conbining your efforts in a multi-center approach, and
perhaps approach the FDA, since you are already
implementing this in your blood programs.

You mentioned that you needed an n, I
think, of 13,000 for the BacT/Alert system, and I'm
not sure how many times they may have asked you to
sample the same unit. But would vyou be able to
approach that n of 13,000, let's say, with the groups
who are taking this approach currently in the country
to combine your effort and data to justify using that
particular culture system?

DR. AUBUCHON: The problems in conduct ing

that trial -- and we did have some discussions,
preliminary discussions, about it -- really related "o
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nd cost. In discussions with the agerncy
about how this would be put together, we really faced
a dilemma.

One approach would be to culture on Day
One or Day Two, whatever the -- let’s call it the test
point of culture was -- and then culturing on a later
date and using this second culture as the gold
standard, anticipating that if the unit were truly
contaminated, we might miss it on the Day One or Day
Two culture, but we would certainly pick it up on the
later culture.

The agency was of the mindset that we
would need to perform that second culture on Day Five,
since that’s the day of outdate. Well, if we were to
hold all of our units until Day Five in order to
culture them, we would not be able to transfuse then
essentially. We would outdate most of themn.

That would then force the sponsor of that
trial to not only pay for the culturing but to pay for
the units, which would have been enormously expensive,
well over several million dollars.

The other approach would be to allow for
the transfusion of the unit on Day Six or Day Seven
after culturing it on Day Five. That, however, would
require an IND, IRB approval, and inforwmed consent to
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the patient, which although T would have no ethica
concerns going to a patient and asking for their
consent to receive a cultured unit on Day Six or Day
Seven, practically that was a huge problem when you
multipily it by 13,000.

So we have not proceeded along that way.
I would like to propose a simplified approach whereby
a second culture conducted at least 24 hours after the
first one or at the time of release could be the gold
standard culture against which the earlier one could
be compared. But I lack a sponsor for such a trial.

DR. FALLAT: You had a very nice

)

presentation, Dr. AuBuchon, and you make a very cogent

b

argument that this is a big problem. I kind of share
the questions about the ability to expand your
hospital across the country, but we haven’'t heard
anything more about the UVA decontamination system,
and where doeg that stand, and where i1s the data on
that, and is there more of that data from your -- You
know, can we hear a little more discussion about what
some of the other solutions to this contamination
problem are, beyond just culturing?

DR. AuBUCHON: Well, those -- I think you
probably will be hearing more about the psoralen
inactivation systems 1in the future. I shared the
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concern tnat Dr. Slichter mentioned as to whether or
not platelets treated in this method will be able to
be stored for seven days and yield a successful
clinical result.

In vitro, 1t 1looks 1like they may.
Howaver, 1n vivo we already have data at five days
that they are not the same as untreated platelets, and
they would -- although if we have to transfuse mors,
that would not confer any additional risk relating to
bacterial viruses, because they would be inactivated.

One always has to ralse then the issue of
will we have enough platelets if, all of a sudden, we
are having to transfuse twice as many. Will we be
able to produce twice as many platelets? I doubt it.
And the other issue of the toxicity of the technique
itself, particularly when you start transfusing more
of this material -- does that become the overriding
concern then?

DR. SLICHTER: Well, maybe I can address
that a little bit about the pathogen inactivation.
I mean, I think the companies that are proposing this
technology have a lot of in vitro data and in vivo
animal model systems that the pathogen inactivation
process works, but you know, when they went before the
FDA, the FDA did not ask them to do an infectious
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ease trial with the pathogen ilnactivate

0

because the numbers would have been gargantuan.

So the FDA, I think, accepted thelr animal
model systems, their in vitro contamination data
suggesting that the process does inactivate a wide
variety of bacteria, viruses and protozoa, and then
the FDA, I think rightly, wanted to concentrate on the
fact of what 1is the quality of these products and,
specifically, do they provide hemostasis.

So I think, in support of the pathogen
inactivated platelets, hemostatically they are every
bit as good. I think part of the reason for that is,
even though the count doesn’t go up as high and they
don’t survive as long, as I‘'ve mentioned, I think you
need very few platelets in order to provide
hemostasis.

So I'm not surprised that the hemostatic

efficacy was similar, because after all, the counts
did go up. The platelets did survive. They just were
not as good as the noninactivated product.
So I think that we do have available to us
two separate methods to extend storage, either detect
or inactivate, and I think that, you know, although I
didn’'t discuss it, they collected an enormous amount
of adverse event data.
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I mean, every time thne patient reache
a Kleenex, it was recorded. Between the control and
the treated arms of the trial, there was no evidence
of any adverse consequences, and these people were
transfused for up to 28 days, and in some of them they
got a second cycle of either pathogen inactivated or
control platelets for an additional 28 days, if that
particular patient needed a second course of platelet
transgfusion therapy.

So I think there is a lot of data on the
fact that there are to adverse evernts in the patient
related to the transfusion of this product.

CHAIRMAN NELSON: Okay. If there are no
other burning comments at the moment, I would like to
take a break now. People can check out and what have
you. If we could do it like in 20 minutes or so, soO
we could -- because people are going to have to catch
planes at the afternocon.

(Whereupon, the foregoing matter went off
the record at 10:34 a.m. and went back on the record

at 10:58 a.m.)

0

DR. SMALLWOQD: Are the individual

M

present that will be making presentations during th
open public hearing? Dr. Bianco and Dr. Valeri? They

are out in the hall? Thank you.
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tell Dr. Bianco, if he deoesn’t come, I'm going to give
hig talk. 1Is Dr. Valeri here? We are supposed to
have a committee discussion, which we have already
had, sort of.

DR. SIMON: Dr. Nelson, we might in this
interlude just ask, have we given the FDA -- I mearn,
is this what they want from us?

CHAIRMAN NELSON: Yes. You know, I could
probably give an erroneous summary, bubt to say that
the Committee 1sg very interested in the concepts
presented and the idea that it might be feasible to
put in some detection systems that could be routine,
if not more widespread, and 1f that was possible, we
then could move to seven days

Whether or not these two decisions are
linked, in my mind, they sort of are. But in a way,
they are a little bit separate, too, in that the issue
of the function of the platelets after seven days and
whether or not that increases the contamination risk
is still a little bit of an open issue.

You know, I think the data that were
presented were quite interesting. My understanding
was that there were more -- not in transfusion

medicine, but I know Dr. Yamatovian frowm the Cleveland
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Clinic has reported on this, and Dr. Gilcher I heard
e /

Q

yesterday from Oklahowma Blood Centers says they
routinely culture platelets.

Now whether or not, you know, they follow
a FDA approved protocol, I guess, 1s another thing,
but the fact is that I think there are more centers
that are actually doing cultures and basing some
transfusion medicine decisions on these data. But the
fact is it’s not a -- you know, it’s not a routine
procedure at the moment.

I guess one of the issues is what are the
steps that we would need to move to make it routine.
One might be a clinical trial. I think one of the
igsues is the fairly high rate of false -- apparently
false positive cultures, and if all of those units
were discarded, it would certainly nullify the
advantage of the ones that would be salvaged by the
five to seven-day cultures.

DR. SIMON; I think he had that in his
financial analysis, the workup of the false positives.
CHAIRMAN NELSON: Well, right. According
to his, but if in fact only one culture were taken and
there weren’'t a five-day or a culture taken later to
confirm whether or not it was a false positive, if the

unit was just destroyed based on a single positive
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culture, then we could actually go backwards 1in terms
of the number of units that would be -- you know, that
we would lose units. Yes, Dave?

DR. STRONCEK: You know, I‘ve satb 1n on
sore other discussions on the problem with bacterial
contamination of blood, and there really isn't a lot
of great data. There’s a few studies, and the data we

saw this morning, while it’s interesting and it's

hopeful, there’'s only -- what? -- 2000 units we saw.

So that’s not -- With the low incidence,
it’s not a lot of data. One thing, though, I'm
confused about. What if -- Maybe Jim can answer the

question, or Vostal. What igs involved in doing one of
these protocols?

You know, superficially I would think a
person would have to go through their IRB and get
consent to culture blood and then extend platelets to
seven days, but some -- and you may even have to go
through the FDA to get an IND or something.

Are there a lot of barriers or is all this
-- I didn’t get that part from the discussion, and is
that creating a barrier for people to do this?

DR. VOSTAL: Well, I think the studies
would have to be done under IND. Jim has been talking

about these studies for a couple of years now. One of
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the problems we had with him going ahead and using
seven-day old platelets is we weren’t really sure or
we didn’t have any data demonstrating that the current
storage condition would produce a good platelet.

You know, now he’s got data that we could
extend the shelf life up to seven days. You Kknow,
that opens up the door for using that extension, as he
was saying, to sort of pay for the cost of the study,
you know.

If you could have a detection system or
you could do a trial under IND where you are going to
be looking at the effectiveness of the detection
system, platelets you culture at Day Two and then a
confirmatory culture maybe at Day Five or two days
later, and then pay for the cost of that study by
reducing your outdating of the platelets.

So I think we have -- You know, we are
moving toward being able to use seven-day old
platelets, but I think one thing that maybe wasn't
clear up front is that there are two issue.

One issue is whether the platelets will
work. So it’s platelet efficacy. The other issue 1is
the detection system, you know, or decontamination
system. We have to take care of the bacterial
contamination problem first.
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We may be doing it out of sequence thnat we
are looking at data on the efficacy of the platelets,
but we certainly would not approve any of these -- or
bags for extending shelf life -- without having soune
kind of a system 1n place to take care of the
becterial contamination problem.

DR. STYLES: Could this Committee come up
with some sort of statement that we endorse the
continuation of research in that direction, which is
that we feel that there is adequate -- this is only my
suggestion -- adeguate data to suggest that the
platelets are effective enough at seven days that then
you -- because you made a very good point. Clearly,

we wouldn’t go forward with any sort of

Ias

decontamination if the platelets weren’'t any good

I
jo

the end.
Maybe thig Committee’s role 1is to state
that we feel fairly comfortable, if everyone agrees to

that, obviously, that the data that exists supports

‘the idea that these platelets are functional enough so

thatt efforts to go into contamination are warranted or
suggested.

DR. VOSTAL: Well, I think that would be
good. It would encourage people getting into that
research. You have to keep in mind that the data we
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saw today was only on a single platelet storage
system, and that data could be different for different
bags, different manufacturers.

So we would need to see data from each
manufacturer to approve them for extension to seven
days.

CHAIRMAN NELSON: I also wonder if some

N

thought could be given to the study design that might
be acceptable to the FDA, given the costs that were
ment ioned. I know Dr. Yamatovian from Cleveland did
a study in which there was a -- Platelets, I think, as
I recall the study, were randomly either cultured or
not, and then the patient was given standard platelets
or cultured platelets, and they looked at febrile
episodes. They looked at etcetera.

A study like that -- It seemingly maybe
could be done with perhaps less cost if you didn’'t
have to pay $7 million for the platelets that cultured
at Day Five.

It seems to me that maybe there are study
designs that could generate larger numbers at less
cost that might provide data that would be useful for
us to see the effectiveness of culturing platelets.

DR. HOLLINGER: I think along those same

lines, I think Dr. Allen brought that up nicely, that
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much of the bacreria -- some of the bacteria that are
seen probably are coming from the skin.

There were, I think, some studies that at
least suggested you could reduce that substantially,
not entirely but substantially, by the simple method
of just removing 15 to 30 -- I don’t know what the
exact number -- 15 to 30 ml of blood initially at the
start, and that one would consider the FDA suggesting
to manufacturers that they incorporate something in
their technology that would do that.

It's not going to eliminate it all, and
you are still going to have to have, I think, these
other methodologies, whether it’'s pathogen
inactivation or detection. But it would still give
vou that little bit buffer for completeness there. SO
I think that would be ancother thing.

DR. VOSTAL: That’s a great idea. I think
actually, it was a year ago that we had a discussion
here at the Committee where we discussed the version
of the 30 ml blood collected. There was a clinical
trial done in Europe that demonstrated it could be
effective.

There was an 1in vitro study done by Steve
Wagner at the Red Cross, showed that we could medel

the removal of 90 percent of the bacteria in the first
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30 cc’'s. So I think the ocutcome of that discussicn
was that the Committee recommended this is a good
idea, and we encourage the manufacturers to put this
in place.

The only problem with that is, you know,
you have to take it on faith. We don’'t really have
any data what the current infection rate is, and you
wouldn’t know if you are actually improving things or
not.

MR. DUMONT: Larry Dumont from Gambro BCT.
A couple of comuents on Dr. Hollinger’s point, and
then a question for FDA on it.

First of all, on the removal of the first
aliquot of blood, I think a lot of people are familiar
with those studies. Actually, in France they have an
interesting report where they have looked at this
problem, and they said the number one danger is the
skin contaminants, and the two things that need to be
done to address that -- number one 1s proper
antisepsis of the skin, and they have a national
system.

So they implemented a universal retraining
of all their phlebotomists, and they went out and
taught people how to do it correctly and not to re-
palpate after they decontaminated and things like
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that.

Then they also instituted this mandatory
removal of the first aliquot that comes through the
needle. They were able to measure reduction in the
septic transfusion reactions. Didn’'t eliminate 1it,
but it was a substantial reduction. So that certainly
is an effective approach.

I think the data from Johns Hopkins
demonstrates that every needle puncture carries an
incidence risk of about 70 per million of having a
septic transfusion reaction. That’s not even bacteria
in the bag, but in fact a clinical septic transfusion
reaction. So you can do the numbers from that, and
that’s in a pretty controlled situation.

My question to FDA, which they probably
can’t answer right here, but some of the logistics of
such a clinical trial -- One of the points that Dr.
AuBuchon brought up was actually consenting patients,
if you were under an IRB and IND type mode.

I know there are some options where you do

" not have to always consent a patient with a clinical

trial. So if there was an IND approved through FDA,
and these could be -- trials could be set up, does the
FDA think that it would be possible to have a trial

where you would not have to consent every patient to
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receive a geven-day-old platelet?

DR, VOSTAL: Well, that’s a really tough
question. I think we would have to take that to our
clinical branch for discussion and consideration. I
think, from my point of view, I wculd think there

1

would be -- you know, you should require a consent up

DR. BIANCO: I think that Larry’'s -- Celso
Bianco, America’'s Blood Centers -- should be taken
into account, because it’'s not going to get worse than
what it is now. If anything, it will be better or it
won’'t work. So I think here is a situation where, if
everything is done according to the current systemn,
present rules and things like that, and if you have a
way of sampling those bags that is more effective than
we have today, that probably it would be worth
discussing it with IRBs and all that. Thank you.

DR. LEW: The other thing I was going to
add, though: Could the study design be different
where, instead of demanding that they do it on Day
Fivé and then thus using older platelets, then do it
before the time of release, just before release, just
doing the study design a little bit differently.

You could actually collect data on dos=

regsponse to give you a hint if it’s going to be a
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propiem at Day Five. That wignt be more acceptable,

I think, to the public as well.

Sitting on the board -- Sitting on the IRR
at my institute, I can tell you for sure w2 would not
a low older blood without informed consent.

CHAIRMAN NELSON: Dr. Swmallwcod just
reminded mwe that w2 are now 1n the open public
hearing. So i1if anybody wants to make a commant, and
is Dr. Valeri here now? Okay, becausge he asked --
and, Celso, you are listed, but was that your speach,
what you just said?

DR. BIANCO: I have said enough. Thisg has
been a very healthy, very informative discussion.
Thank you.

CHATRMAN NELSON: Okay. Well, ave there
any other comments, and what does the FDA -- Whav
would the FDA like for us to do rather than just
discuss the issue?

DR. VOSTAL: The point we were actually
looking for in this discussion was: The design of
these trials to look at the way the bags can store
platelets is such that you would do them -- As Jim was
showing, you do a survival at Day Five, and you do ono
at Day Sewven, and compare the two.

that there is

)
[_J
Y—J
oy
9]
=
!
m

Pretty much, we
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geing to be decrease 1n the survival and recovery at
Day Seven. Our question 1is When ws sez these

systems come to us, you kinow, what should be the
acceprable difference? Should a ten percent
lifference or a 20 percent difference be adequate or
should we set some kind of an absolute limit for
platelet efficacy?

CHATIRMAN NxLSON: I wondesr on the issue of
the informed consent. 1 agree that, you know, given
where we are, the informed consent for seven-day, vycu
would have to consent a patient. Butbt patients might
consent 1f it were coupled with a cultured bag.

In other words, 1if the patients -- If we
are saying -- you explain, you know, here’s the way
things have been done. There is some risk. We are
trying to reduce the risk by culturing the bag and
reducing the -- and actually improve the detection by,
you know, if there’'s contamination, to allow enough
time actually to be sure we detect it and divert those
units, so that we may give you something that’'s a
little -- may be a little less effective in terms of
the platelets, and the estimate 1s ten percent or
something. But it may also be a little more -- a
slightly likelihood that it might be a little more

safe.
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Therefore, it isn’t that,

you Know, we

want you to take an inferior product that may not stop

your bleeding, but we want you to -- we are offerinc

1

you something that we think, you know,

I don't tnink

with the study in itself. I just think

to have informed consgent. So what

though, the problem is going

patients every time vyou have to

to everyore of

b
)

might decrease

risx associated with the procedure.

it’s a provlen
that they have

I'm hearing,
these

do a Dblood

transfusion. That i1s going to be vers very hard to
) J / /

do.

DR. HOLLINGER: Is Dr. AuBuchon still hers
or has he gone?

CHATRMAN NELSON: He's gone.

DR. HOLLINGHER: I guess he’'s gone. I
thought i heard him to say -- and maybe one of the

other Committee mewbers or somebody here could corre -

me. But I thought he said that somse of the blood

I mean, they culture 1t on

presumably some of the platelets are given before thiy

gel an answer back.

If that’'s the case, I was
he does then, let’'s say, on Day -- say,

given on Day Three, but on Day Four,
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Day Two, but
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wondering what
platelets ars

Day Five, th-
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cuLture is positive Do they then go back and tell
the physician I have a positive culture with a staph.

patient or -- I wasn't sure 1f anything wa

)

5 done with

0

thas information.

It turng out possibly, although Dr. Allen
mentioned it may have just been a negative culture
because the bacteria were gone at that point. But if

T a
Ll tnat

it were really a truly positive culture, wou
make a difference? Does anybody --

DR. SIMON: Yes. He would have to, I
believe. From the data he gave, that hasn’t happened,
and the system almost always catches the positives
within the day. So he has that day, and it’s very --
Those that are transfused on Day Two are highly
unlikely to have an adequate amount of growtn to cause
a problem.

DR. HOLLINGER: But, Toby, just a
question. If you have some bacteria -- Again, I'm not
sure how this works. If you have some bacteria in a
platelet culture -- I mean in platelets, and it's
given to an individual, even though it’'s a low
concentration, I presume that once 1t goes into an

individual, that there would be growth of t: -~

potentially growth of that bacteria in the individual
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DR. SIMON: But potentially. But many of
these people have no problem.

DR. HOL.LINGER: I understand that, but I
Just wonder., I mean, 1is 1t because there are obther
immune mechanisms going on that tnat,
and there are probably many of them ettt ing

artibiotics and other thinags

vy

'(\

CHAIRMAN NELSON: You know, there are all

kinds of procedures associated with bacteremia. You

go to the dentist. You get a proctoscopy. You ge:

TUR, almost 100 percent of peovle will have -- and vou
e be

kncw, they are cleared. These patients may not clear

them quite as well, but I think a negative culture orn
a patient doesn’t mean a thing.

DR. STYLES: You know, you ware talki ng
about all of this, but I think what Dr. Vostal sa‘d

about, before any of that can even go forward, ig the

problewm of establishing a standard of minimum platel«-

efficacy.

53}

. To my mind, the problem 1s there are

many ways of measuring platelet efficacy, and one w:

have to docide on whether one is going to use an  in
vivo versus an in vitro measure with the attrenda::
difficulties of eachn one of thosge and tos
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So maybe the Committee could discuss

W=ll, what 1is actually the question before us, I

think, from reading the statement was: Is there a
mirtimum lewvel? My response to that would be it

4

depends on what you want to use as your measure.
Then can we decide on a measure Lhat we
would recommend to be used, because that's really,
again, I think, the first question.
DR. VOSTAL: I think ws sort of accept
radiolabeled studies as a surrogate for platelet

efficacy, and platelet efficacy would be the way

platelets circulate and stop bleeding. But those
are -- If you want to do a bleeding study, it’'s a very

large study.

So historically, we have accepted
radiolabeled studies on products or on platelets that
have been stored under differing conditions. So for
us to evaluate these new conditions out to Day Seven,
we would still look at the radiolabeled studies.

The numbers we were looking for is, you

know, what’s the wminimal recovery, and what's the

4]

minimal survival that would be still useful ag a

platelet product.

1

I had some digsoussion withn Shervrill during
<
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trne intermission, and she was giving me some of ner
ideas about that. She thinks that it’s a five-day

survival 50 ercent, somewhere around 50 percernt

g

recovery. Did I get that right, Sherrill?

DR. SLICHTER: Yes. The point is that I
think that patients don’'t do the same thing with
platelets as normals. Okay? So what I’'ve tried to
show you 1s that, as soon as you are thrombocytopenic,
your survival is reduced proportionate to how
thrombocytopenic you are, but your recovery is, in

fact, the same as in normals.

,—»—
r—a

So Jaro and I were discussing a > break
-- He asked me this question, and you know, I think we
have five-day stored platelets. That's the accepted
end of the storage interval. So I think we have to
get -- If we are going to extend storage, I think it
has to be the same as or better than, conceivably.

What I have, I think, already documented
ig that in Plasmalyte seven days 1s better than five
days in plasma. So I think there are ways that we can
get -a good quality product.

So you are toying with the fact that you
need very few platelets, 5-10,000. So even -- But I
think that we have to give a platelet product that is

as good as the patient can use.
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So in other words,

donor ple

I think we have to have a product that will

- their platelets survive four, five
transfusions, and those are not

patients have a zillion

So I don’t know that vy
standard that 1s 20 percent less
survival, say, than five-day.
have us think about a recovery that’

to normal, because most patients c

that’'s pretty cloge to normal,
somewhere of four, five, six days

if the survival of

But, vou know,

things happening to

and then

in the patient is only two days, ¢

two days in normal volunteers and expect it

survive

at

T

o]

. 5
, Six days betwoan

ou want

for recovery

5

So I would prefer

s relatively cl

arn get

a survi

becauvse

to have a

and

CySrea
oo

a recovery

val

I would be very comfortable as a clinician

saying this is a good quality product.

muchn - -

survival, because they never have

survival, So why should we aim

standard,

DR. VOSTAL: Just a

could get vyou to put a

because
80 percent.
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-- I wonder

some of your studies are showing recovery
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DR, SLICHTER: Well, vyes, arc as I
mentioned, I'm just dumbfounded at how good the

recoveries are, and I think it may be that somehow the

manufacturers, unbeknownst to us, gave us a bag or a

storage material or gosh knows that's better than what

we've nad, and also, you know, the data that I shows

om
(@)

that the higher your platelet count,

ot
=y
D
oy
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your recovery, which 1s an unknown, at least to wme
anyway, potentially biologic phenomenon.

So I would not hold this to a 70-80
percent recovery for the product, but I think
somewnere around 40 to 50 percent would be fine with
me .

DR. STYLES: Can you review again how you
define platelet recovery? I'm sorry.

DR. SLICHTER: Yes. It’'s the increment
which is the pre -- the post minus the pre, and then
adjusted for blood volume. So 75 times the increment,
because 75 ml is the usual blood volume determination.
Then divide it by the number of platelets transfused.
So what you are trying to look at is, of
the platelets that T transfused, how many of then
circulate following transfusion? The normal recovery
is somewhere around 60 to 65 percent, becauss normally

a third of the platelets are pooled in the spleen.

ROSS
TERS AND TRANSCRIBERS
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enic, 1t’'s lika 30 percent .

So, you Xnow, whether -- but these donors, we have had
a 90 percent recovery donor come back and be
retransfused in another set of experiments, and Lhey
are still 90 percent.

I think T showed you the 5,7 day data wirtnh

1

the Plasmalyte that, my gosh, the recovery was exactly

the same in the same donor, within a few percentac

points. So that’s how the recovery is calculated.
So you can think of it as how many do I
put: in, and how many circulate.
MR. DUMONT: Larry Dumont. I warnted to
comment on the number. First of all, I think one has
to be really careful about the number, because there

e

tween laboratories and center

(45}
<
3

are differences between laboratories and centers when
these studies are done,

Dr. AuBuchon didn’t show all the details
of that data, but since I desigrned the experiment ard
did the analysis, I can tell you that the two centers
-- There was a significant difference betweoo:.
Dartmouth and Norfolk.

You know, you can adjust for that in the
analysis, of course. So you have to be very care®.’
about a specific number. I think the studies that ars

1

done to make the argument, it’'s imperative that thoss
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are well paired studies because of this

i)

that we have .

Then just to reemphasize, too, what

93]
)
]
=
b
-
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sald about the differences betwesen sublects
irr these normal donors. I mean, we have sowme donors
or subjects that they may have a recovery of liks 490
percent, and they always have a recovery of 40
percent, and you have others that have a recovery of
8¢ percent, and they always have a recovery of 80
percent.

So it’'s also very critical to pair things
so that you can adjust for those in the analysis. So
I would be very worried about an absolute recovery
numper, an absolute survival number without this
comparative and being able to adjust for all these
other confounding factors.

DR. STRONCEK: So it’s too bad Jim’s gone
-- or Dr. AuBuchon is gone. I hope the FDA didn’'t pay
for his ticket. It would have been nice to have him
here for the rest of the discussion.

Anyway back to the study design question,
I think it’s going to be very -- You know, I agree.
You have to get informed consent, but I think,
thinking through how a person would do that -- this
would be an extremely difficult study to design and
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If T were going to ask my IRB to give
seven-day platelets, I would not want to give them

uniless I had no more five-day piatelets on the shelf,

because we have heard there might -- We’'re not quite
sure that they are sterile, and we don’t know -- and

it looks like they are not going to function as well.

So you would want to give five-day
platelets first. So I would not want to have wmy
fellow go up a route of platelets and say okay, to a
patient, vyou can elither get nothing or you can have

this old platelet, you know, when you're bleeding,

So, you know, you would probably want to
prospectively get everybody to consent to the
protocol. The problem becomes, 1f you get half the
people that don’t -- You know, you say, well, here,
there’'s a possibility we might give you old platelets
versus another product -- you know, our standard
product, which is five days.

So you know, on a Monday morning whern you
are short of platelets, you have eight peocple thart
need platelets. You have five products that are in
date. Well, the people that don’'t consent to the
study, they are going to get the fresh ones, and the

NEAL R. GROBS
COURT REPORTERS AND TRANSCRIBERS
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few pecple that do always get the
ones, and it gets very, very tricky to figure thic
ot .

DR. ALLEN: I think we have to be very
careful. I mean, fortunately, committees don’'t often

terms of how we couch

1

I thi

The frequency of

nk we have to be very car

this in the concept.

~L

£ contamination 1is not

going to go up betwzen five and seven days. Whar

might go up or

concentration in that

days, 1f you’'ve got

change 1s the

and othner s

O

level of bacterial

preriod of time, although, as Dr.

peakers earlier said, by five

a bacteria such as Serratia

v

marcescens or one of those others listed in the study

that is very happy to

plasma enriched envir

grow in a cold environment in a
onment, 1t’s not going to maks

any difference whether you’ve got levels at five davs

or at seven days.
Most of
concentrations of 10°

to 48 hours.

o0

about how we couch the terminology,

would be very good

happened in the -- wa

oent back -- or Sevent

those bacteria can reach

to 10° bacteria per ml within 23

So I think we have to be very cautionus

and I think i-

to go back and look at whas

s 1t in the Eignhties when they

h)

tes when they went back and mad-
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- and sec 1f we can teage out from the literaturs o©

those days exactly what happened and what data were
available.

It’s not the level of -- or it’'s not the
frequency of contamination that’s going to create the

. -
!

problem. I would almost wonder if in that additional
period of time whether what is happening is that you
are getting bacterial die-off and the endotoxin rate
is going way up.

I mean, 1t’s not a simple answer, and I’
not concerned that we are going to create a less safe
environment becauss  the frequency of bacterial
contamination is going to go up between five and seven
days.

I think, if the issue is one of platelet
efficacy at first, I think the data are beginning to
be accumulated that we 1in fact do have effective
products out to seven days. You know, I think you can
couch your patient consent very well in terms of the
making available platelets to them that might -- you
know, to the patient population that mwmight not
otherwlise be available when they are badly needad,
That perhaps is the benefits that’'s there.

T think the study design is very critical,
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and exactly how one provides e
information to the patients as one gets informed
consent 1s a very critical issue. But, you know, in

1

terms of the potential risk of bacterial

contamination, I think we have to look at how we couch

chat o very carefully also.

CHAIRMAN NELSON: Yeg?

MR. NELSON: I'm Ed Nelson from Pall
Medical. Just. a couple of points. Point of
clarification on what Jim presented: The Gordon

1

Archer studies that he presented looking at five-day
and seven-day were ncot data that were submitted to the
FDA 1n their deciding on seven-days.

They reviewed data that, in fact, Toby
Simon and Scott Murphy -- studies of theirs, and on

3 o

average I think the five-day studies or a serie
-

m
5]
Fy

them averaged between 46 and 51 percent at five days
and 40 percent to 45 percent at seven days. That's
really the sort of data that I would expect to see rncw
unless the wethods have changed somewhat, which they
may have.

Secondly, I sort of would like to suppo:-
what Larry said about an actual, exact cutoff for
approval . Depending on what patient -- or what norwa.

subjects you pick, you can getb a mean ranging from &7
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U to 60. Obviously, you don’t try to pick subjectis,
but that can happen

So we would be more in favor of doing an

actual double labeled comparison study within the same

aubiect to look for differen

CHATRMAN NEIL.SC Thanks . A couple of

e
Z

.

maybe brief comments. If we want to get

unless it’'s anything critical, we need to break in
five minites or so.

DR. DOPPELT: One quick question. We've
been focusing mostly on platelet numbers and survival,

and what really counts 1s the function of the
platelets. So my question is how difficult is it to
do in vivo tests for the function of the platelets?

I mean, for example, is the correction of
bleeding time of value?

DR. SIMON: I tried doing those studies
for many years, and I think others would agree, they
are very difficult to do. But they can be done. I
think they have -- Sherrill has shown more through
evaluation of hemostatic effectiveness, because the
bleeding time studies were just nonreproducible and
difficult to do.

DR. STYLES: And the bottom line really 1is

That '

n

necd for further transfusions or platele
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Slichter showod wers

1

do I need to give them more platelets be

e of this
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4

or are they having red cells or more bleeding
complications; because those -- You mentioned the

1

N

[,

bleeding time is pretty inaccurate, risk for -- r

=

X

of bleeding. That’'s been done over and over in a lot
of surgery studies.

DR. FALLAT: Well, I couldn’'t agree mor

i
)
m

that this is not the forum to be developing a
protocol. But I think we have clearly demonstrated
that we have a major problem here with infection and
that we have a real need to try to extend the time.

So we have three different problems,
extending the time and correcting the contamination by
either culturing or by perhaps using a decontamination
method. The fourtch problem is we don’t have ernough
money to do it.

I would sugs

that the FDA sponsor a
workshop which would combine industry, academia, and
the various blood barks and so forth to really hassle
out these issues and really in that forum decide how
best to proceed. I don’t think this is the forum to
do that.
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1 CHAIRMAN N=LSON: Thank you. I agrac.

2 Okay. Let’s break now and come back at
3 12:30, ard we will try to end by 3:30 this afterncorn.
4 (Wnereupon, the foregoing matter went off
o e =¥at *d - I .

5 the record at 11:39 a.m.)
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DR. SMALLWOOD: I would just 1like to
remind all of the speakers, 1f you have presentations

to maks, I hope you nave scen the gentleman over here

L

onto the

L2

to my left to have your presentations loadsed
computer.

We have a full session this afterncon. I
would also like to advise speakers to please speak as
long as necessary, but to move quickly through the
program, becausge our Committee members will be
leaving, and we do want to give full consideration to
this topic. Dr. Nelson.

CHAIRMAN NELSON: Thank you. The first
tecpic i1s bacterial and fungal contamination of humarn
tigsue intended for transplantation. To introduce the
topic, Dr. Ruth Solomon from FDA.

DR. SOLOMON: Good afterncon. This is the
final topic of this BPAC meeting. This topic is being
presented today to inform the BPAC wmembers about
recent reported cases of bacterial contamination
assocliated with musculoskeletal tissue allografts.

FDA 1s concerned about transmission of
communicable disease by human tissue intended for
transplantation, since wo regulate this tissue. Nex:
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As you may know, there has beer
report of sepsis and death in a young recipient of

fresh osteochondral tisgssue allograft from a cadaveric

1
D

donor following knee surgery that he had.

organism that was cultured from his Dblood was
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nose who are a little rusty on their
microbiology like I was, Clostridium is arn anasrobic,
spore forming bacillus that is normally found in the
human GI tract.

Investigations of this case were perforned
by the Minnesota Department of Health, the CDC, and
FDA. There have been additional reports of bacterial
ard fungal contamination of tissue allografts. Next,
please.

To give you a preview of this session, I
will be summarizing the current and future FDA

regulations that address this issue. Then waxry

Py

Malarkey from our Office of Compliance at FDA will
talk about microbial contamination and cross
contamination during processing of tissue, includiryg
the guidance that recently published.

Dr. Marion Kainer from CDC will update us

on CDC’ s ongoing investigation of allograft asgociabad
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Ted Eastiund who will present the tissus bank
perspeciive, and Dr. Micnael Lemp who will present the
eye bank perspective. Nexb,

FDA has been regulating human tilssue

intended for transplantation since 1993 when 1t issued

.

a
1
1

an Interim Rule. The interim rule was then finalizers

i

in 19%7 and became effective in January 1958. It is

codified in 21 CFR Part 1270.

(

The legal authority for our promulgating

these regulations is Sectlion 361 of the PHS Act, whi
states that the Fedeoral government can propose
regulations that control communicable dissaso
introduction and spread.

The main focus of the interim and final
rules was on donor screening and testing for HIV,
Hepatitis B and Hepatitis C, because of concerns about
imported tissue for which donor screening and testing
were not being done.

With that as its main focus, there are
very few regulirements in the current regulations th
address processing. Next slide, please.

1270.31(d) in the current regulations says
that there shall be written procedures prepared,

validated, and followzd for prevention of infectious
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1323 ¢
WASHING !

- ISLAND AVEL NW.

(202) ON, D.C. 20005-3701 WA NERINJIoSs o

nN
on

344

4
s
o




10

11

12

14

15

16

17

18

19

20

21

25

Giseass Contaminat 10N 2r Ccross-lontanination ov tlasgoe
during processing. Infectious disease agents can
include, but are not limited to, bacteria and fungil

Nex: slide.

Compiiance with 1270.31(d) and all
regquirements 1in Part 1270 1is determined during
inspection of the tissue establishment. Recently, we

q

promulgated some additional final rules under 21 CHR

Part 1271 which published January 2001 and bece
effective in April.

These regulations reqguire that tissue

establishments register with the FDA and list the

products and update the registration and product
listing annually. Next slide.

As you propably know, FDA has proposed two

regulations which we have received comments on and are

in the process of finalizing, but they have not been
finalized vet. These are the suitability

determination for donors of human cellular and tissue

based products, a proposed rule that issued in 1999,
and current good tissue practice for manufacturers of
human cellular and tissue based products, inspection
and enforcement, a proposed rule which was published

in January 2001.

1

I would now like to briefly review scme o
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that these regulrements are not curren
ut they would become effective after the GTP proposad
rule is finalized.

These are the sections of the proposed
rule that I thnink focus on the issue today: First of
all, the GTP requirements are intended to prevent the

) +

introduction, transmission and spread of communicatle

disease through the use of cell and tissue preducts,

on
"

by helping to ensure that the products do not contain
communicable disease agents and that the products do
not become contaminated during manufacturing. By
manufacturing, we mean recovery, processing, storvage,
labeling, packaging, and distribution. Next, please.
Then another proposed reguirement is that
establishments should establish and maintain a quality
program whose functions would include: Investigating
product deviations and complaints; ensuring that
appropriate corrective actlions are taken, both sho:
term and long term; performing audits at least
mally; and reporting the findings to management.

Next, please.
In addition, there would be requirements

to have process controls. The establishment would

have to control and monitor manufacturing proce
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ensure that eacn produc: is not contaminazed and is
manufactured so as to prevent transmission of

communicable disease by the product

There would be in-process monitoring and

product until required inspection and teshts were

completed and specific requirements were met. Next,
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There would also requirenents for process
validation when the results of a process cannot be
fully verified. Validated processes would have to be
monitored to ensure that the specified reguirements
continued to be met.

When any changes to or deviation from a
validated process occurred, revalidation would be
required, and any processg related claim in labeling or
promotional materials would be based on a validated
process. Next, please

There would also be requirements for
receipt and distribution of tissue products. There
would be procedures establisghed for receiving and
accepting or rejecting products for processing, :

d

[
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ibution or any other step in manufacturing. Each

£ v}

incoming product would be inspected for contamination.

Next |
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In addition, there would be regquirements
for tracking; that 1s, maintaining a method of

tracking a tissue product from the donor to the

recipient and vice versa, from the recipient to the

‘_4

m

donor. Nexz, please.

Lastly, there would be reguirements for
reporting to FDA of adverse reactions involving the
transmisgion of a communicable disease, 1f the adverse

4
1L

reaction was fatal, life threatening, could result in
permanent impairment of a body function or permanent
damage to a body structure, or necessitated medical or

surgical interverntion to prevent permanent lmpairment.

Also product deviations that could lead to

an adverse reaction would also be required to be
reported to FDA. Just to remind you that at the
present time  adverse events following tissue

transplantation are not required to be reported. They
can be voluntarily reported through FDA’s MedWatonh
system. Next

Although we are not asking the Committew

1
A

to vote on any particular questions, we would like
have a general discussion of possible mecharisms o<
prevent bacterial and fungal contamination an:
communicable disease transmission by human tissue, ant
these possible mechanisms will be presented by Dr.
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Kainer.

FDA and CDC investigations are ongoing

Dr. Kainer will mention that currently investigations
are Dbeing performed to identify risk factors

associated with Clostridium infection post-allograft

transplantation. CDC is working with states on that.
In addition, CDC is working together with

e
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e

—
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AATH to do a survey of tigsgue banks to deter:
current processing methods and quality contro

procedures.

£
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e goal 1s to develop sterilizing
metnods which would eliminate bacteria, fungl and
bacterial spores without adversely affecting the
tissue allograft quality.

We are going to be holding questions until
the Committee discussion, but the next speaker, who is
Mary Malarkey, cannot stay until the end, and she will
address questions immediately after her talk.

CHAIRMAN NEISON: Thank you, Dr. Solomon.

[

any questions or comments directly related?

Okay. Dr. Malarkey.

MS. MALARKEY: Good afternoon. I am
pleased to be here today to participate in this
session about a very important topic for FDA, and that

is our concerns regarding microbial contamination and

v
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To thnat end, I would like to speak about
what we'’ve been doing over about the last ten montns.
That is the evolution of our concerns; what tne
current thinking is at FDA, and this includes what
current industry thinking is as well; some information
sharing and gathering activities that have been

underway and the results of those activities; and

(as

finally where we are going in the future. Next slids
- !

D
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In late 2000 there was an E. colil
transwission by cancellous bone chips. A sample was
taken in  the operating room and cultured, and
following surgery the next day the patient developed
signs and symptoms of sepsis.

The blood cultures on the patient were
positive for E. coli, as were the culture results from
the precp culture. Wound re-exploration was
necessary, and the patient did recovery but, of

course, required antibiotic treatment and a longer

hospital stay, and one can expect not a very pleasarn

I

outcome altogether. Next slide, please.
FDA was not notified of this incident, and
it came to light during an inspection in May of 2001.
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At that time, we realized that the
manufacturer had withdrawn sowme, but not all, of
associated tissue from the same donor. I snould say
that during the course of the inspection, that was
done. So a total recall wag performed. Next slide,
please.

The result of this was a Class 1 voluntary
recall because of the harm that had been caused and
the potential harm that additional units of tissue
could have caused to potential recipients. Class 1 1s
our most severe designation in terwms of health hazard
evaluation.

We published this in our FDA_Weckly
Enforcement Report, as 1s required under our

regulations under Part 7, on August 1, 2001, and I

should say that this is an ongoing investigation with

respect to the tissue bank. So I can't comment mucn:
further on what is going on in that regard. Nes:

slide, please.

Around the same time we became aware of a
voluntary recall due to potential mold contamination

This affected about 1300 units of tissue. Again, tnis
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ls an ongoing investiga-ion. SO the same applies.

Ard of course, the very tragic fatality in Minnesota

more recently, and we have become aware of other

- - , 217 - KR} L ~ 3
transmissions, 1f you will, as identified by our
colleagues at CDC Next glide

~ - ~ 1 - .| -
Our current thinking Well, the industcy

standards -- and I'll go through some of those in a
moment  --  speak to control and prevention of
contamination and cross-contamination of tigssue during
processing with respect to microbial agents.

As Dr. Solomon said, our currernt
regulations reguire validation of - - well,
preparation, validation and following of procedures in
this regard. Next slide, please.

Now I have excerpted some of the industry
standards. These are cevtainly not all inclusive, but
some that I feel that speak to the subject at hand
today.

From the American Association of Tissue
Bank standards for tigsue banking, we have -- The
expactation 1is the standard operating procedures
manual will establish a list of organisms which
necessitate discard, sterilization and/or disinfection
of tissue.

Further, basically, the regulation under
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is, there must be writren procedures that are

prepared, validated and followed with regard to this
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Next slide, pleasec.

Microbiological culture samples should be

~

1

taken prior to any treatment of the tissue with
disinfecting agents or antibiotics, and this iga, of
course, to guard against false negative results from

the incoming tissue,

[

Also cells and/or tissues with bacteria
contamination may be released, but only if adequate
measures are taken to identify and eliwminate those
microorganisms,

The one thing that is somewhat lacking, we
believe, in the current standards for tisgue banking
is, 1f microbial testing is performed in-house at the
tissue bank, there is very little guidance on how that
should be performed, what the methodology should be,

the sampling techniques, etcetera.

)

)

oy
!

On the other hand -- next slide, pl
there is an AATB Technical Manual that was published

9

in 1992 on musculoskeletal tissues, and this goes into

great detail on requirements for microbial testing and

sampling methodologies.

T

One of the important discussion points in
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this docume 1s the 1mportance of bacteriostasis ard

fungistasis testing. Again, for those of you who
aren’t up on your microbiology, what this is ig --
=
L

It’s an evaluation of any inhibitory effect tnat the

T
ft\
I3}
Q

rticle may have on recovery of microorgani sms
during the course of a sterility test, put in simple
tevus .

In this case, it is very important, since
antiblotic soaks and soaks in other bacteriostatic
rather than bacteriocidal agents is often perforued.

T,
e

Also, there is discussion of the various sanpling

methods such as destructive versus swab testing. Nex-
slide.
Now in regard to the EBAA standards, we

are talking here, of course, about other than in situ
recovery -- that 1s, 1f a whole globe is taken and
then further processed in a biological safety cabine: .

The standards are not very specific, bu-
they do give information on equipment cleaning a:i
maintenance, but they don’'t really go int:
environmental controls or validation with regard -o
this processing.

We do understand that microbial culturas

1

of eyes are generally not taken at tissue banks

T

excuse me, at eye bankg, and that’s not the issus 7
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trying to get through here. It’s just the process|

itgelf and controlling any further introduction of

contamination to the tissue. Next slid

o

, Dler

SIS

D

Well, what do our regulations say? Well,

4

Solomon already addressed 1270.31(d), which is

o
=

very lmpcertant here.

There 1s also -- next glide, please -- a
very lmportant definition of processing under
1270.3(p) . Basically, processing is any activity
performed on tissue outside of recovery, and this
would include any steps to inactivate and/or remcve
adventitious agents. Next glide, please.

There is also 1270.31(e), and this speaks
to verification rather than validation. That is, if
you are using current processes that are part of

q
L

technical manuals, for example, that you would want to

I
L

[,
-t

verify the effectiveness of those procedures. But
wouldn’t necessarily necessitate, if you will, full
validation. Next slide.

So just to reiterate, processing includes

all activities performed on tissue outside of the

realm of recovery. So this then would include
testing, microbial testing, both pre- and post-

processing, and any other activities that are

1 MRS

at the procurement site,
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such as storage or labeling. Next slide, please.
Sc 'n summary, we believe that the current
regulations do require validation or verification of

these procedures to prevent contamination or

-

contamination of tissue during processing with respect

to microbial agents, and we believe thab the current
industry standards support that thinking. Nex: slide.

What have we been doing since these
concerns arose? Well, we have taken on geveral

information sharing and gathering activities. n

regard to tissue banks that we have found s
problems with in this regard, we have sent Untitled
Letters.

These are regulatory letters which
describe our current thinking and our expectation:.

They don't quite rise to the level of a warning lettier

Or a more serious action, but they do warn firms Cha-
these are our expectations.
We recognize that guidance would &«

necessary to the industry in regard to our curre:
thinking, and we began some outreach programs in tr:s
regard, both internal and external. Next slaids,
please.

In terms of gathering of information, we
sent: a reqguest to all the FDA district offices a:i
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asxed that, during the course of thelr inspections of
tissue banks, they would review and document certain
issues. This began about mid-August of 2001.

The next few glides go over the reguest

N
<

that we gave to the field and asked

them to
during the course of the inspections and documented in
the reports. I won’'t read through each and every one
of them, but basically we wanted to krnow if the firm
has procedures in place in this regard; whether the

oy

procedures are validated or verified based on the

sclentific litevature; -- next slide -- are the
procedures being followed some questions regarding

microblial testing, how it’s performed, what standards
ara used, what types of sampling methods are used.
Next slide.

Finally, is there any evidence of release
of contaminated tissue, and finally, how are the
finished products labeled? Next slide.

IN terms of outreach, we participated on
a panel at an AATB one-day validation symposium back
at the end of November, I want to say, thisg was a
very lntense program, quite intense, very well put on
program, and provided a lot of information to the

tigsus industry.

We are also golng to be involved in the
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COURT REFORTERS AND TRANSCRIBERS
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presentations at the AATS annual meefing about a wook

o

from now, and Dr. Kainer from CDC will also be there.

So the Department will be well represented. Next
slide, please.

SO say that we alsco are doing
internal training with regard to the field
investigators with all of these new developments to

keep
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Probably very, very new 1is cur Guidanc
for Industry which was actually just published or just
issue March 8. This is the Guidance for Industry on
validation of procedures for processing of human
tissues intended for transplantation. A notice of
availability was published in the Federal Reqgigher
Wednesday, March 13th.

What I have done for the Committee is
there’s some manila envelopes that should be in frount
of you that contain copies of my slides, becauss T
think there were updates, as well as the guidance and
the Notice of Availability for your information. Next
slide, please.

Now just briefly what the guidance says
It gives our current expectations with regard to
viruses, bacteria, fungi and TSE associated prions.
pect that procedures will

We say that currently wo ex
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be prepared, validated and followad to prevers
preg J

contamination or cross-contaminabion of tigsue durine
processing by viruses, bacteria and fungi.

We talk about validarion versus

verification, what that means, and we give some bro

ples about how these studies may be undertaken.
Next slide, please.
With regard to TSE associated prions, we

acknowledge that technology is not quite there to do

J““
full wvalidation studies. However, we expect, as
tectinology progresses, that this requlirement will be

readdressed.

For those tissue banks that are currently

n

engaged in high risk processes with respect to TSEH, weo

strongly encourage heightened screening and recovery

procedures be put into place to minimize the risk, and

we speak very briefly as to the current regulations

o8

and the proposed GTPs with regard to commingling ar i
pooling. Next slide, please.

Finally, we let industry know that thes-

procedures and data wills be reviewed duriro
inspection, and any deficiencies will be noted on tr-
FDA Form 483. Next slide.

The Notice of Availability that jus-

olicincinsa

a
o

published the day before vesterday: We are
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on this guidance, but this guidance wzs
issued for direct iwmplementation due to the public
health concerns involved here.

We are asking industry, 1f they would, to
submit information on what current methods ars in
place, and we wish to have further public discussion
on this issue and hope for -- We recognize that we
will need more additional, specific guidance in the
arca of bacterial and fungal contamination of tissue.
Next slide.

With regard to our information gathering,
the results there -- and I want to stress that current
resources as they are do not permit us to do an
exhaustive review of all establishment inspection
reports that are prepared as a result of inspections
of tissue banks. This was a project that we undertook
because of the current situation.

We reviewed 60 establishment inspection
reports with regard to the information that we
requested from the field. This is a small percent -
It’s not everyone out there, obviously, the whole
universe. So I also want to stress that.

I've done tne breakdown here also to show

that a lot of these sites aren’'t really doing any

)

processing There’'s distributors and testing labs for

~
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donor  sdreening activities that woluld not Le

considered processors. Next slide, pleas

m

Witn regard to the problems identified,

/

again I want to qualify this, and I‘'m not saying that

trese problems are everywhere or they are conpletely

<

lacking. There are different degrees, as is always
the case, but we did see in our review thab these ig

lack in many cases of full validation or verification
of procedures in this regard. ;

There also secms to be a lack of clarity
as to what processing is. This was especially at eyco
barks, for example, that do the whole globe and the:
do further processing, and also at procurement sitos

N

where, for example, bacterial testing is performed -

the tissue after recovery.
Unfortunately, also we saw in some cas<s
procedures are in place, but they are not always be:@:z

followad. Next slide.

it

We did see problems with microb:

testing: Lack of wverification or wvalidation of

ipling and testing procedures. For those of you wi.

are familiar with destructive versus swab testi::,
botn have their pluses and minuses.

With destructive testing, you are rea’' ..

evaluating the entire test article, but you can o =
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really use a representative sample of the entire lor
So what 1s a representatlive sample is one of the big
issues here. To be representative, one has to assume
that the process 1s consistent and uniform. That is

consistent form time to time, and uniform with respe

I

f=

to each piece of tissue being treated in the sane
manner.

IN regard to swab testing, vyou can
actually look at 100 percent of tissue with this
method. Howsver, it has its own drawbacks, mainly the

recovery of whatever is of interest from the test

article, and then the ability to recovery from the

swap 1into the microbiological media. So in the
biopharmaceutical industry we have scen data anywhore

form 30 to 80 percent recovery in this regard.

Lack of bacteriostasis and fungistasis
testing: As I mentione ! earlier, this could lead to
false negative results, and this is a big concern.
Evernn for contract testing, we weren’'t always sure
whether this was addressed, this inhibitory effect of
the -test article. Next slide.

We saw some ilnconsistencies at times in
handling of incoming positive microbial results.
There are often various procedures in place, depending

on what the microorganism is it that ig identified as,
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saw Lnab tnere 18 gome relesting,

reprocessing, and reworking going on until the desired

esults are obtained.

-

precious, butbt in some cases it may be in the best
interest not to perhaps proceed with processing of
certain tissue. Next slide, please.

So finally, where are we going? Well,
clearly, we believe we need to develop more specific
guidance 1in respect to this area, and we do want to
work with industry and other scientists in the agency
as well as in the Department at CDC to develop this
guidarice.

We will continue to monitor the validation
and verification procedures and activities in industry
through inspection and surveillance, and we are
prepared to take enforcement actions as necessary.
This is never our preference. We would much prefer
that industry take heed and do what is right here, and
I think it’s really up to all of wus, industry,
regulators and scientists, to ensure the safety of the
tissue supply.

Onmy final slide -- last slide, please --

I have got some -- whare you can get the guidance
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docurent on the CBFER website. The Notice ©

—

Availability 1s also under the DOCKETS Website, and I
believe for the Committee I have put that website on
the last slide.

Thank vyou.

CHAIRMAN NELSON: Thank vyou. Any
questions? Dr. Schrnidt?

DR. SCHMIDT: It used to be common
practice for the orthopedic surgeons to have a freezer
outside the operating room, and they know what they
put it, and they took it out.

Now I expect with the current financial
climate at the hospitals, the administrators woutid
rather buy them a freezer than sign up with a licensod
organization to get their material for them. I'm
curious as to are they part of the industry? How many
of them are there?

We have an orthopedic surgeon, and I
wonder 1f he would speak to the status of that. Doos
this fall through the cracks?

DR. DOPPELT: I’'m the orthopedic surgeo:r.
It used to be in years past common practice for smal!
hogpitals and so forth to keep, for example, femora’
heads, say, for grafts in other patients.

As the whole field hasg progressed in ters
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of the need for various gerologlic testing and
sterility testing and so forth, basically, those
places have essentially dried up. They don’'t exist,
because numnber one, they can’t afford to do all the
testing. Number two, neither they nor tne hospitals
want the liability, 1f they are not going to follow
all the rules that are basically promulgated. So,
basically, they don’t exlist anymore.

DR. CHAMRBERLAND: I may have missed it,
but can you give us some sensce of what the denominato:
is 1in terms of nunber of tissue banksg, and I believe
algo isn’'t there a differentiation betwezen those tha=z
are licensed and -- or just so what is the universe of
tissue banks that we're dealing with? Then also some
sense of, up until these recent events, what FDA's
ability has been to perform routine inspections and
whatever?

I would imagine you can only inspect per
year some fraction of what'’'s out there.

MS. MALARKEY: Unfortunately, I am unsure
as to exactly how wmany registered banks we have
currently. Dr. Solomon may have that information. I
de know that with the 1271 registration rule, actual
tissue processors were supoosed to all have regis

by a given time, and then there 1s a three-y2ar
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It is also important to note thabt, as my

glide indicated, not all of them are full service

)

D ot g e et e ] . L T T T e er
tlgaue banks or necessarily performing processing. S

{

I would defer to Dr. Solomorn.

[S)
(&)

DR. SOLOMON: Okay. We have currently 4

1

registered establishments in our database. Eignty

O

)L

L2
m

thogse voluntarily registered. They were not reqguirved
to register now, but would be required to registerv
when all of our rules are in place -- for instance,
reproductive banks and hematopoietic stem cell banxs.

Of the -- 8o that leaves us witnh about 380
that had to -- were required to register. Out of
trhose, we recently tallied that more than half of then

q
1

either distribute only or test only.

On the form that they have to fill out o

65}

register, we ask what functions they perform. So w<

wented to know how many distribute only and test orlw
for some inspection priority purposes, and also weo
have also heard that the Congress and the public ar-
saying, you know, why do you have 460 banks when wo
ornly expected you to have about 150 tissue and e,
barks.

I think, based on the people that havo
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Joined the -- voluntarily joined the professional
organlzations 1in the industry, but I think that

distributors and test labs would not be likely to join

I

AATE or EBBAA. So that miant account for some of the

discrepancy in the numbers,

=
rrt

DR. CHAM#ERLAND: And then, Dr. Solomorn,
up until recent events what has been your capacity to
do inspections of the banks that you are aware of?

DR. SOLCMON: Do you want to taks that?

MS. MALARKEY: I was going to say, I think

as of now we have inspected all of the tissue banks

that are full tissue banks. Is that -- about 160-
some, based on that math when you take out the
distributors and testing labs.

I think it is fair to say that we canno:
get out to every one every year, and there 1s soms
priority given based on the activities and based on
their prior history. If we saw problems, we would
obviously want to go back in a more timely fashion.

DR. SOLOMON: But I believe currently the
ailm-is to inspect every two years.

MS. MALARKEY, Yes.

CHAIRMAN NELSON: You reported a couple of
instances, one of which was only detected during an

inspection. Do you think that there -- What do you
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thnink the level of unreporiing of recognized everts
mignt have been, and what is the plan to correct or
get all of events reported, investigared?

MS. MATARKEY: Well, I believe the -- In
answey to your first question, T don't really krnow
what the universe 1is out there: that is, how many
times this has occurred without our knowledge . I

believe that Dr. Kainer has some information pernaps

[N

on tnat .
I certainly don’'t want this to sound like

we belleve 1t’'s a rampant problem, but it is out

In respect -- I'm sorry, sir, your final
question?

CHAIRMAN NELSC

Well, I guess the
guidance or after thnese rules are promulgated,
theoretically, that would wore effectively required
reporting, I guess.

MS. MALARKEY: Yes. Certainly, the adverse
events, as Dr. Solomon stated, would be reported. So
that would give us an idea when this occurred, and we

would be able to act on it.

F—

DR. DOPPELT: TI’'d just like to say that

think the issue of data gathering and reporting is a

serious issue and a potentcial -- and a clear gap in
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tne entire systeam

The AATH does ins
that they have an adverse file -- you know, any
problems with the tissue that they have distribured.
The problem is that they send out a form with the
tissue that the hospital is supposed to report back
to, and they may or may not get it, and they can gat
it, and they may or may not get a response.

So the system is there, but it doesn’t
respond very well in terms of getting that information
back, and T think, clearly, one of the things is that
somenow you have to develop a system where, if thers
is a problem, at least the AATB is notified, the CDC,
FDA, etcetera; because 1f you are going to try and

establish trends, you would like to do it early on,
not. two years after the fact

MS. MALARKEY: Absolutely.

DR. DiIMICHELE: When vyou cited the
evolution of concerns, you started in the year 200 .

Yet I'm assuming that tissue banks have been 1o

existence for a while. I don’t know how long, arn:d

8

maybe you can educate me on that.
I'm just trying to understand what oi-
previous history has been, you know, in the absence -

ions. I guess maybe whai

f‘ﬂ"

regulation in terms of infect
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reporting, and we Jjust don’t know what's happened
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we have been regulating the tissue industry since the
early Nineties, 1993, and the focus initially was more
on the transmission of viral infectious discase agents
such as Hepatitis C, B and HIV.

I can’'t speak to what Thappened pre-

o)

regulation, but that has been the focus, and our

1

atterntion has certainly gone elsewhere as a result of
recent -- more recent events.

CHATRMAN NEI.SON: Okay, thank you. The
next presentation is Dr. Marion Kainer from CDC.

DR. KAINER: Could I have the first slide,
please? Good afterncorn. Thank you for allowing me

the opportunity to update the Committee on these

infections.

Musculoskaletal allografts includes
tissues such as bone, tendon and menisci. In 1999
650,000 allografts were distributed in the United

Stategs. This compared to 350,000 in 1990. Next
slide.
Once cons=nr 1s obtained from a donor,
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tigssue 1s procured Dby sometimes sSeveral
procurement Or organ procurement organizations. They

car involve skin banks, eye banks, solid organs, as

send tissue to sgeveral tlssue processors. Thus, a
single tissue processor may then distribute it to
several tissue distributors, and then 1t geots
implanted into multiple patients. One donor can give
rise to about 130 tissues.

The tissues you see down at the bottom are

bore, tendon, meniscusg, and bone screws. Next slide,

(45
o8]
n
D

pl
In Novewber of 2001 a 23-year-old man 1n

Minrnesota had reconstructive knee surgery using a

femoral condyle -- that 1s a bone-cartilage
allograft. Three days later he developed pain in h:is

krnee. There was rapid progression to shock, and n=
died the following day. Blood cultures obtain<:

premortem grew Clostridium sordellii. Next slide.

. The tissue came from a donor who T wil.
refer to as Donor A. That donor had no signs °o©
sepsis. He had no risk factors for Clostridia’

AL
h
-t
.
«

infection. The body was refrigerated 19 hours e

sl
<

death, and the tissue was procured 23.5 hours a
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“h. A single

lssue procurement organizatlon was

Al

irvolved, and all tissue was sent to a single tissue

processor wno I will refer to as Tissue Processor A.
Next slide

A total of ten tissues were luplanted into

nine patien located 1in eight states. That includes

,'[\

1 1

the patient 1in Minnesota. We contacted the health
care providers of all recipients of the tissue, and
identified one additional synptomatic patlient, a 17-
yvear-old who had a femoral condyle and meuniscus
impilanted.

He developed septic arthritis and fever
with absolutely no response to first generation
cephalosporins which have no anaerobic cover. He was
admitted to hospital eight days after surgery with a

dramatic response to ampicillin-sulbactam, an

N

antibiotic which has got excellent anaerobic cover.
No anaerobic cultures were taken.

There were 19 non-implanted tissues still
at Tissue Processor A, and these were cultured at CDC.
Clogstridium sordellii was isolated from two tissues,
one fresh femoral condyle and one frozen meniscus. Of
note, all processing cultures at Tissue Processor A

Let me just take you through some tissus
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donor tissue. Tt is debrided and thig 1s a kneeo

showing after initial debridement. Then different

parts are taken out of tne knee to get the parts which

N

vou want, and this was trying to get the patellar

tendorn.

This is the femoral condyle. This is what

N

was implanted into the Minnesota patient who died, and

nmeniscus tissue . Okavy .

Now let me take you through what

ﬁ
T
rm
rﬂ

at Tissue Processor A, At Tissue Procesasor A you g2l
the allograft, and at the sane time there is a bit of
companion tissue which may be a sliver of cartilago,
for example, from a femoral condyle. Those are
procegsed identically.

After the debridement, you have the
allograft, the femoral condyle or the meniscus and the
conpanion tissue, and they are placed into a working
container.

This antibiotic solution isg added. In the
container you still may have residual vegetative forus
of Clostridium species, and vyou also may have
Clostridium spores. After some time -- next slide --

the antibiotics will ki1l the vegetative forms of the

Clostridia. The: w211l have no effect on the
Y
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Clostridium spores. Next

W

After having been soaked In this

N
L

antimicrobial solution, the allograft tligsue 1is

packaged. The companion tissue is cultured. The
ccmpanion tissue 1s placed into a culture medium, and
= i 7

you may also have a transfer of some of the
Clostridium spores, and over time -- next slide -- you
will have growth of those Clostridium spores into
vegaetative forms, and that 1s how vou detect a
positive culture. Next slide.

Now let’'s go through this again. Same
process. Next slide. But instead of just

transferring the actual companion tissue, you are now

!

transferring antibiotics as well. So what happsr:
now?

You get some of the Clostridial spores
germinating, becoming vegetative, but they get killed
by the antibiotics, and therefore, the cultures ar<
negative, something which we call bacteriostasis, and
so one would not know that you had Clostridial spor<s
present. Next slide.

So we hypothesized that the discrepancy in

e

culture results between Tissue Processor A and CL.C

e

were due to bacteriostasis. That is, that there was

o~

rezidual antibiotic transferred along with Ti-
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Another fact is that the companion tissus=
mey not be representative of the whole allograf
partly because 1t 1s statistically only a small
sarrple, but also the surface area-volume relationship
is such that you may have much better penetraticon of
the antibiotic-antifungal solution into smaller
companion tissue than you do into the actual
allograft,

This would result or explain in the false
negative results, which Tigsue Processor P\
exparienced.

CDC published in the December 7th MMWR tne
case in Minnesota and also alluded to four other cases
of septic arthritis due to contaminated anterior
cruciate ligament allografts, and we solicited
additional case reports. I will now discuss thesge
additional cases.,

First of all, the definition: For
purposes of this report, an allograft associated
bacterial infection was defined as: A surgical site
infection at the site of an allograft implantation
occurring within 12 months of allograft implantation
in an otherwise completely healthy patient who has no

predisposing risk facrors for infection, such as
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Cases could be culture negative if they

were diagnosed by infectious diseases physicians or

surgeons an
asplrate or

diagnosis of

organisms 1

Staphylococcli spp., since these are common caugss of

d you had diagnostic such as a knee
operative findings which supported the
a surgical site infection.

We excluded any cases where the only

solated were Staphylococcus aureus or

Pf\

surgical site infection, and we did not want to

contaminate
sorry, back
epidemiologi

allograft co

had two reci

our sample, unlesgs 1in these cases - -
on slide -- unless there was additiconal

¢ or microbiologic evidence

ntaminacion.
By epldemiclogic evidence, I mean that you

pients who had Staphylococcus aureus and

they both had tissue from the same donor. That wo.l

be the addit

electronic 1

ional evidence. Next slide, please.
We ascertained cases by notices

ist service, through the MMWR, Food ani

Drug Administration, and through some state regulatory

authorities.

As of March 11 we had a total of °-

cases of allograft-asscciated infections which met .-

preceding cacs

e definition.

Thirteen ov 50 percent of these allograf: -
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inte Clostridium sgpaedias

those were due to Clostridium septicum, one

- 3770 A
gordellil was thne patient wno died in Minnescoba .

)

. , .
- N 1 oy F e e F o - g S oy
implicated allografts came from one tlasue procesaot,

=~
=g

Tissue Processor
Now to what tissues were involved:

Tendons required for ACL reconstruction, eighit; two

w
0
b

:
{

femoral condyles; two bones; and one meniscus

frozen. The femoral condyles were

additional evidence implicated the allograft as a
source of infection. That 1s, there was a comnoil

donor or cultures of nonimplanted tissuocs wore

positive. All 13 allografts were proces
aseptically, and there was no terminal sterilization
for any of these.

Now to some of the clinical features of

these patients. These are young pabtlents. The median

n
N

ag= was 35, ranging from 1% to Symptom onsa:

occurred at a medium of 8.5 days, but ranged from two
to 85 days.
Many of these patients required multiple
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resperat lons, often regulring remcyal of tne

-

ornged intravenous

C They regulred pro Q
antibiotic therapy, and some had serious complications
from the pick lines or central lines, including
secondary bloodstream infection, enbolization of the

1

and sevara required total knee

replacements because of ongoing pain and stiffrness

and, as ws

o

mentioned before, there was one tragic
deatn.

Now to the non-Clostridium species

infections. There were 13. Eleven of these were due

to gram negabtive rods. Two were culture negative, and
o] po ’
five of these are polymicrobial. In eight or &2

percent: of these infections, additional evidercs
implicated the allograft, 1.e., a comnorn donor or
microbiology. We are still investigating the others,
because we have not contacted all the other recipients
of those tigsues,

Now what about the allograft implicated
here? Ten were tendons used for ACL reconstruction,
which were frozen, one fresh femoral condyle, one boie
which was freeze driad, and one frozen menigous.
Three allografts were reported to have undergono
irradiation
£

Now nine gpatients had allografts which

NEAL

R. GROSS
COURT REC S AND TRANSCRIDLR

1323 K¢ CISCAND AVE NW.
(202) 234-4433 WASHINGTON, DT 20005-3701 www nenlr;




.Y

w

[6))

11

12

13

14

19

23

24

originated from six tissue processcors which are
currently AATHB accredited. Fifteen patients had
allografts which came from two tissue processors which

are currently non-AATB accredited, and in two patients
we still have not traced back which tissue bank

- o e oy s o
usc pedadse

something is labeled as one tissue bank doesn’'t mean
they did the processing. Next slide.

So of tissues processac at Tissue
Processor A, 8% percent -- accounted for 85 percent of
cases of the Clostridium species infectic
percent of the total cases of allograft-associared
infections.

So what are factors which may have led ro

the release of contaminated tissue at Tissue Proce

)
Ji
0
0

A?  First of all, they used an antibiotic/antifungal

cocktalil or solution, and that is nonsporicida’.

Their pre-packaging cultures had a false negat:- o
result. They did not perform any pre-processiiy

cultures, and they went outside industry standaris
with respect to tissue retrieval time limits.

So let me just go through what happens
tissue, You have a death of a donor. Tigsue -3
procured. Tissue 1s processed, and tissue .=
releasad,

NEALR GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RO ‘“‘“\HAVF N.W.
WASHINGTON, DC AO‘JO\)--)/‘:]I W nealrsross oom

E,J

(202) 2344/




w

u

-

17

18

19

20

27

23

24

/ =
Tissue= Processor A used an
antibiotic/antifungal solution which is nonsporicidal .

The cultures, which are taken post-processing, were
false negative because of bacteriostasis. They did

- - NN o
not take pre-proc

v
£

D

'sging cultures. They did not take

t cultures, and there was a sicnificant tine

~
-

procuramern

lag in terms of before the tissue was procured.

So this combination of events probably led
to the contamination -- contaminated tissue being
released by Tissue Processor A. How could you avoid
this? Have a sporicidal method, by far the simplest
method, but it’s not as easy as that.

Ethylene oxide is assoclated with poor

penetration of tissue and has also been associated
with immune-mediated synovitis. Gamma irradiation,
particularly at high doses, carl impair the

biomechanical properties of tissues.

So in the past it’s very much been trying
to get a balance between the need for sterility and
the need to keep blomechanical function. There are,
howsver, some new technologies which are focus of

research and development .

r~

There are some promising low temperature

chemical sterilization methods which appear to be

N

sporicidal and which dorn't affect the biomechanical
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properties of tissue, once implanted.

risk of allograft-associated bacterial infections:

can kill gpores to sterilize tissue. If
nonsporicidal method 1is used, it is important

L

regarding the risk of bacterial infection.

methiod, how can one decrease the risk of

therefore, don't have a problem of bacteriostasis.

cannot be sterilized should be discarded.
Second, culture methods should

validated to ensure that regsidual antimicropbials

After recaiving a report of a potent.

)
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remenber that aseptically processed tissue 1is nc

sterile, and health care providers should be informec

So 1if you are using a nonsporicidal

contaminated tissue? One: Culture tissue befo
suspension 1in the antimicrobial solution. YOt

If Clostridium species or other bows’

)

flora are isolated, all tissue from that donor tra

ry’

time limits for tissue retrieval should be follow:

both degstructive and swab cultures should I
considered to increase gensitivity. The recom I

I will now describe the steps which were
, provided to Tissue Processor A by CDC to reduce the

Whernever possible, to use a method that

h

not-result in false negative results, and perform. . :

RN
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L, remnailning

{

the donor should not be released until it is
determined that the allograft is not the source of

infection.

Health care providers of recipients of

e contactad to

oy

Cisaue from implicated dornors should
determine where there are additlonal cases, and a
sanple of nonimplanted tissue which underwent the same
processing method as the implicated allograft should
be cultured by an independent laboratory using a
validated method, so we don’t run into a problem of
bacteriostasis again.

Other steps were included: To perfora a

I

one-time audit of

unreleased tissue inventory to
estlmate the proportion of unreleased tisgue inventory
that may be contaminated with wmicroorganisms or
spored.

So 1n conclusion, to reduce the risk of
allograft-associated infections, 1f nonsporicidal
methods are used, then process and quality control

measures should be in place to reduce the risk of

T
~

releasing contaminated tissue, but the best way

Y
move forward 1is to have methods to sterilize tilssue

that do not adversely affect the functioning of tissue

)

when transplanted into patients. Thank you.
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LLSON: Thank you very much, Dr.

Kainer Questions? Yeg?
DR. DiMICHELE: Thank you for all thart
A o & 3 - b \ oo v — Ay ot b e e
wonderiul information I have two questions

A and potential predisposing

I noticed in the last report that thne

tissue -- that basically, when you had to go back for
tissue verificacion, you went to the medical examine:,
suggesting that this body was in the care of tre
medical examiner.

The question 1in another document of

patients who die a traumatic death with respect o

.

=t
b)

predisposition to Clostridia has been raised.

.

just wondering whether the victim or the person who
died, the cadaver from whom these tissues came - - wis
And is there anv

he a trauma victim? Do you know?

as to whether harvesting from trauma vicr oz

actually increases thig problem?

My second question relates to the fa
that -- again, the question I asked before, in ti
there hasn’'t been a lot of bacterial contamina: -
problems at least presented to anyone in CDC or 7.

before. Even 1in the case finding data that

secm to be quite consigiz:,
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In other words, given all the tissue banks

that are involved, there haven’'t been many that have

een implicated and, certainly, this one that's been

overlmplicated and everything that we are secing. 1Is

this, in your estimation, an isolated problem or is
this a more glopal problem that we are dealing with?
DR. KAINER: With respect to the harveszt

of tissue, the donor for -- Donor A -- he did not die
of trauma. So that does not represent a risk factor.

There have been some studies performed by

other investigators, scome frowm overseas, which show

that the charnce of finding positive blood cultures or

bors wmarrow cultuves at the time of procurenant

increases in patients who have died -- in donors who

have died from trauma, specifically for Clostridium
species, in particular.

That doeas not happen so much for the other
bacteria, and the time interval from donor death to
tissue recovery also -- The increase in Clostridial
species -- It’'s predoninantly Clostridial species
which increase with that time interval.

With vrespect to your second question,

there 1s currvently no centralized required reportinrg

system. It is -- I don’'t belleve that we have an

J
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pidemic, but we are certaln
nurbers when we had initially thought, partly because
clinicians never used to even consider the allograft

as being a source of infection.

Most orthopedic surgeons involved in the
care of these patients believed that the allograft

they implanted into thelir patlents was sterile. So

they would never have even reported 1t 1in the past.

So I don’t necessarily think 1t’s a new proklem, but
)

something which probably has not been recognized.

You now have an industry which is greatly

increasing the numver of allografts from 350,000 1in
1990 now to 650,000. I don’'t -- Bven though theve 1s
a cluster around one tissue procesgor, and I think

there was a comblnation of events at that particular
tissue processor which led to the release of
contaminated tissue, but the problems are still, I
believe, something which the whole industry necds to
take note of. There are at least eight tissue
processors involved at the present time.
. Does that answer?
CHATRMAN NELSON : Are there any

guidelines, either by the Association or FDA oOr

anybody, about which donor, if you will -- that's whar
vou call the person wno died -- the characteristics.
NEALR GROSS
RTERS AND TRANSCRIBERS
= SLAND AVE |, N,
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In other words, how scon after death the tis
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1

be taken Oor any characteristics.

I assume, 1f he died of sepsis, he
wouldn’t be acceptable. But if he had a gunshot wound
to the abdomen or, you know, something like that, are
there any guidelines that pertain to which donor is an
acceptable donor?

DR. KAINER: My understanding is that

there are industry guidelines from the AATB whi
specify the time limits for tissue retrieval, and my
understanding is that you can retrieve up to 24 hours
after deathh if the body had been refrigerated at 12
hours after death.

With respect to whether you can reject a
donor or not, I’'m not entirely sure whether the

industry guidelines specify those details, but the

T

next speaker will probably be able to assist with trna-
question.
DR. ALLEN: Two or three quick questicos.
Let me just confirm what you said early oo
aboitt this one tissue dornor. He was not refrigerat: |
uritil 19 hours after death?

DR. KAINE That 1s correct

DR. ALLEN: And what 1s the potent:@a!

within a tigsue procesaing plant for contamination arnd

NEAL R. GROSS
COURT REFORTERS AND TRANSCRIBERS
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subgeguent transmission of the contamination to other
specimens rather than intrinsic contamination? Was
there any evidence of that based on your examinartion
of the processing unit?

DR. KAINBR: We had the opportunity to
observe some of the proceaging at Tissue Processor A
and there really did not appear to be a lot of
opportunity for cross-contamination of tissue at
Tissue Processor A, I believe the tlssue came in most
likely contaminated, and then the process there failed
to eradicate or reduce the nunber of Clostridium
spores efficiently,

DR. ALLEN: And given that Procegsor A had
a large bulk of the Clostridial infection
subseqguently, that was -- 1t was a problem inherent in
thelr processing methodology, as you described, tha:
enabled that?

One other final question. How frequently
or as a standard of practice are antibiotics with a
broad range of coverage used for the recipient at the
time of surgery, and does that in fact mitigate some
potential low level contamination of tissues that ars
being implanted?

DR. KAINEER: So far, most -- There 1s o
orthopedic guideline as 1o what antibiotic to use, Do

NEAL R. GROSS
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provaoly 9% percent © the ortnopedic surgsons

irvolved in these cases have used a first generation

cephalosporin, Cephalozolin, one dose.

If patients have received a femoral
condyle, that operation is more painful. They stay in
a little longer, and they may have additional
deses of cephalozolin, maybe up to 48-72 hours

, but

that 1s a standard preoverabive antipiotic cover
Py

DR. ALLEN: Yes, and that really is much
more to do with the prevention of a nogsocomial
surgical wound infection rather than contaminate --
you know, dealing with contamination.

DR. KAINER: That is correct.

DR. ALLEN: Thank you.

DR. DOPPRIT: Yes. I might Jjust ad
After most orthopedic surgical procedures, includ:ii:

allografts, usually you give Anceph, either one doa-

|

or for 24 hours, depending upon the case. If they -
penicillin allergic, it’s Vancomycin.

So usually, but it’s not given asgum o

that there 1is going to be some transmission -1
diseage. It is givern just in the usual courss

managenant .
In regard to -- If I can just add o: .-
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the donor sare

Fag-lund has some words on

uni form donor screening form that
OPOs. So there are strict

supgosed to follow 1n  terms

infection and no sepsis and so forth,

In this par

did not adhere to

=

i1s -- or they wgre so0ort O

As you pointed out, the body 1is

D
n
Ul
—r
m
[N
o3
m

refrige

4

ably within 12 hours, anc

o)
~
D
h
&
f'\
"f

4

supposed to be done and coumplete
So in this
that Dr.

information

wagsn’t

tnat, but

ricular instance, Bank A,

refrigerated until 19 hours.

ening, I believe Dr.

s S

- e . A .
we use as woll as do

iteria that you are

fey

of no evidence of

it

they

tre standards in the industry, whicn

-- the donor body is

soon as possible,

the procurement 1is

d within 24 hours
particular instance, the

Kainer has 1is that the body

i

Procurement,

believe what you were saylng was that it started at 23

1/2 hours.

So that’s kind of splitting hairs and,

depending upon how large the proc

go for several hours.

So they would

urewent is,

have beecn cutside

thne window for refrigeration, also outside the window

for actual time of retrieval.

DR. CHAMBERLAND: Do

either you or do FDA

have any estimate of what proportion of the urilversas
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In this particular investigation, to date it’

~
™

accounted for a little wore than 50 percent of t
identified infections, but I am curious as to, number
one, what proportion of the processing marke: does it
ercompass .

Then just also for my own information, is

3
[
0N
[0
—
—
o

> Processor A a discrete entity located in one

=
mn
0
=
J\
O
—

prysical location or is Tissue Processor

of

a corporate entity that might have multiple --
offices 1is not the right word, but facilities located
around the country?

DR. KAINHE: I'll answer the second
question first. Tissue Processor A predominantly
processes tissue all at one site, but I believe they
have arrangements with some other tissue processors
who also proces: some of the tissue. All this tissue
was processed at one facility -- all the implicated
tissue was processed at one facility.

With regard to market share or denominator

data, I have attempted to get that information, and

I'm not privy to it. I'm sorry. But ny understanding
1s that they have a reasonably large market share for
the femoral condyles and the menisci, and a relatively
-- a smaller markst stars for the anterior cruciare
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DR. DOPPELT: I believe that’'s right. I
think that Bank A does a fair amount of barking of,
let’s say, fresh frozen in situations where you want
viable chondrocytes or you want the vial
crondrocytes and a menisci or something.

I don’'t know -- I'm not privy to their
absolure numbers, but I believe it’'s a fair statems -t
-- maybe Dr. Eastlund when he speaks can add to it,

but I think that there are about 73 or 75 accredited -

- AATB accredited tissue banks which probably accounts

for about 98 percent of the tissue that'’s distribut
and used in the United States.

So 1f you sort of work backwards, overall
they probably represent a fairly small part of the

market share.,

Bl

In regards to that, I would just add o=
other thing. I mean, I think this is an exceptional @

important issue, and you know, we need help fro-

wherever we can get it. But I would point out tha-
terms of the incidence of infection, 1if you look at -
Dr. Kainer has identified 26 or so. Now there may -
some more, but let’'s say 26 over three years, a0
there is roughly now about 850,000 grafts done a yeu:

If you do the math, that turns out to
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COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., NW.
(202 234-4433 WASHINGTON. D.C. 20005-3701 WA nealrgroms Do



3

[\

10

11

—
N

—
(V8]

14

16

17

[y
0

19

20

N
N

23

24

150
L7
1 ; e e St e e
alnoiuin VUL perlicaeilo Lilrele 1Ol Lale 1L you QUK at
ciraical Nrocedrecs 1in cenora ]l et e ote S aWa T
(SRR O = plotolaures RS Yol Lady, Ul vV AN AN A A

infection rate related -- or associated -- I shouldn’t
say related -- associated with allografts is .001

percent compared with the general surgical infection

- post-op surgical infection rate of two percent. And
the orthopedic community, depending upon what cascos
you are doing, it could be anywhere from, you krow,
one or two percent, maybe even lower if you are just
doing arthroscopic procedure So --

CHATRMAN NELSON: I noticed in vyour

database you excluded people who had an underlying

condition, and, you know, many people who have a
replacement, I guess, don't have an underlying
cordition, but theve are circunstances where somebody
had some immune deficiency. So they might even be

more susceptible.

I wondered, do you think thatb that may
have affected the toral numbers that you -- I

understand why you did 1t, and it’s right to do it
that way, because you wantaed data that were clean andd

that were -- and to =stimate, you didn’'t want to
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contaminatbte it with what could have bes

Nonetheless, when you start to estimate
the rates and .01 percent, it may be higher than that
1f we take into account a more susceptible patient
population,

DR. KAINER: Sure. There were multiple

fa

N .

ients who were excluded because they had underiying

T

pa
conditions, and we just did not want to include them

in this database. So these are 26 patients where they

were healtny patients undergoing elective procedures,
not life saving procedures, elective procedures oo
improve the quality of life.

Unfortunately, for most of these they
ended up having a far worse quality of life than they
had prior to surgery.

DR. LEW: One thing that might help if vou
are going to do this prospectively to try to gatr.o:
data, particularly if you are saying it’s such a ra--
event, that if you could include in it collection

the organism, only because it could address the iasi-

if there is something in the manufacturing process:
and then patient-to-patient contamination, you co.:l

do the genetic testing and see.

Antibiotic profile is sowetimes usaf
NEAL R. GROSS
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but for Clostridium I don’t think so. So, you know,
that might be worthwhile, particularly if it is rare

n. You could really get a lot of data fromn

DR. KAINER: We have collected this data
rospectively. Unfortunately, most of the isolates
were not avallable for genetic fingerprinting,
altnough two of the cases which were reported in the

of Pseudomonas aeruginosa -- they

5

were genetically 1dentical in  pulsed-field gel
electrophoresis.

DR. STYLES: Just a quick comment about
what you were saying about surgical infections. My
impression 1s that overall those are underreported,
and I suspect from the data that you have said that
some of these infections are underreported.

I think 1t Dbehooves the orthopedic
community or any of the communities that use tissue
bank tissue, 1f you will, to really rawmp up their
reporting of incidents, because I think what may be
haptening is surgical infections that are being
attributed to the surgeon could in essence be not
their fault.

I mean, I feel sorry for the orthopedic

surgeon that had cared for this unfortunate patient in
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Minnesota, and I think that 1t would aztually be o
their own benefit to -- and would be helpful in
determining not only the true incidence of problems
but how the FDA's interventions actually impact that,
to go back to the actual communities using the tissues

and say let’s try and gather more data here becaus:,

YyOou Krnow, just my experience with these sort of things

infections in a number of cases could be

related to a variety of things and are not genrerally
reported or further explored.

DR. DOPPELT: Well, ves, T agree. I thnink

there may be more cases, and 1I'm sure if Dr.
investigates, we will find that there are some more.
But let me just say that, 1in terms of post-op
infections, it’s not that it isn’'t being reported. It
is being reported. It’s just not being reported to
the right people.

Every hospital has their own infection
control program. So they know about every infection.
Each department has thelr monthly QA reports in which
they go over their infections.

The problen is that the tissue banks that

are providing the tissue aren’'t getting the

information back. The CDC i1sn't getting the
information back. Trhe  FDA  disn’'t getting the
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So you kriow, that goes back to what I had

said before, that we have to somehow develop a system

where this information is reported to the interostod
party so they can take action appropriately.

DR. HOLLINGER: Are there -- You mention

Ui

at the bottom there -- you said there are wmethods to
sterilize -- Are there methods to sterilize tissues
that would not adversely affect the things, and what
was -- For example, whab --

DR. KAINER: There are soms. I know that

there 1is at least one company which has got a low

o

tenperature chemical sterilization method, and

that and have

[

believe that they have wvalidatecd

implanted borne with that, and I believe there is sono
soft tissue about to -- Some soft tissue is also abour

to undergo that.
Certainly, Tissue Processor A 1s actual .’
working very hard at trying to get to that as we..,

b

0l

but. they havern’'t implemented it as y

DR. CHAMBRRLAND: Just 1in follow-u

,_
ol
.

(

some of the comments that were made aboubt reportinz,

can you share with us, are there any discussic:is

underway within CDC, CDC-FDA collaboratively, =&

perhaps trying to consider what possible approacheos

£

NEAL R. GROSS
COURT RE RS AND TRANSCRIBERS
1323 R ISLAND AVE, NW
(207) 234-4433 WASHINGTON, DC. 20005-3701 W DAl grTs s L




[

[\]

¥

(&)

18

19

)

N

22

23

24

)
:\’x
Y
j
—
N
68}
[
3
Q\
®
-
-
)]
3
Y
m
=
Y
I

pernaps more active or syst
be undertaken to try and get a better estimate of what
tre true level of allograft-related infection might
be?

DR. KAINER: Ideally, what we would really

like is to have a very simple systen for clinicians to
report to, so that they have sort of like a one-stop

shiop. They would report the condition once, and 1t

goes to all the relevant right eople instead of
J g

asking the Commission to report to six different
people, the consequences being that they don’'t report
any at all

Any such system requires a motlvation of

4

people. It is voluntary, and also requires resources.
But it is something we are certainly very interested
in exploring wider, also in conjunction with the
American Academy of Orthopedic Surgeons

Tissue processors would like to have frow
tissue processors denominator data so that one can
actually work out the rates of infection, and not jus:

denominator data of total tissue but also by type of

0
A

tissue and type of processing, so that one

identify what proces
can remedy that
So that is what the ildea system would De,
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bur then there are proprietary 1issues, and 1t

1
fs
)]

confidertial market share information which tissue
processors may not want to share.

So there are gome challenges ahead, but
that would be the 1ideal system, to also have the
denominator data, so that patients and healtnh care
providers can have informed consent about what 1is the
actual risk.

DR, SOLOMON: Could I comment? As I

mentioned before, reporting of adverse events

H
n
—
&

currently a reqguirement, but we have proposed 1t. We
have received several MedWatch reports on tissues, bu:
acain that's voluntary.

I also would just like to comment that, 17
we discover a case of contamination on inspection, 1f
the inspection 1s ongoing, we are not at liberty to
meke that public and to share that information.

DR. CHAMBuRLAND: You can’t share trnat
with state and local health departments or CDC, 1f .
are investigating?

DR. SOLOMON: I don’'t believe we --

DR. CHAMBERIAND: So those entities wo . il:
have to independently -- through an independent so .
learn that information, 1f there were adverse evor. s
associated with allograft transplantation. They woi
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SOLOMON As I said, rignht at the
AfF an onaoing irnvestidagation woe could no
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maxs that information public, Tf we i1ssued a wa 111G
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letter, for instance, that is public information, and
there 1is some data that we have shared with Dr.

Kainer, but just wanted to make the point that we

in what we can maks publi

]

are

DR. LINDEN: On the issue aboulb reporting,
in New York we do have mandatory reporting for advarvse
events, and we license the transplant sites as the
hespitals as well as the tissue banks.

Unlike the blood banks which are rea
excellent in the reporting, the tissue banks -- 1t's
erratic. There are scume that report a ton of trivial
things, but in this particular case there were a
couple of these events that did occur in New York that

aue Bank A 1s licensed oy

P4

[0)]

were notbt reported to us. Ti
New York and didn’t report these to us.

So even 1f you have a mandatory reporting
requirenent, that doesn’t mean people are necessarily

&

going to report. I agres absolutely that sharing of

information, however we can get people to report 1t

and share that
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be: a really, really positive thing to happe

i

DR, HOLLINGER: I think you're right, and
I think that, vyou know, one of the problems is that
the tissue banks as well as other organizations don’t

get the reports from the clinicians or the peogpl

o]
Fey
m
-3
4 !

seo the problem in the first place. , 2ally
of the big issues.

Part of that 1s because of the gquestions
that are often asked clinicians and others to do. You
know, sometimes these requirve a falr amcount of
information which I -- It depends on what you want
your adverse reportis to say.

If you are looking for an early

surveillance of problems that are occurring, then you

don'’t have to ask a lot of questions. I know you like
to have it. People like to have it for reports and
look at this and so on. But 1f it’'s for an early
surveillance, then 1t doesn’'t requirve a lot of
information. Got an infection, and here’s what it is,
ard then it’s a reguirement then, I think, of the
tissue bank and so on when they start seecing things or

v

even obther it ions to then go back and try Lo

ferret out a lof more of that information.

I find sometimes that there is just -- You

kriow, you sit down ari you say I don’t have the tit
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to go througn tnis, and you end up not doing it ratier

than at least sending some 1information off to t
organizations that could use it.

CHAIRMAN NELSON: I was rather struck wi
the importance of Clostridium sordellii in this, a

I wondered. You know, one method to alert to

proplem, if somebody got a Yersinia blood culture

B VA iaTe Ty
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transfusion.

I wondered to what extent Clostridium
a post-operative patient should alert the fact that
may be the allograft rather than, vyou know,
bacteremia or operative infection or something.

you have any sense on that?

DR. KAINER: We have actually collaboratz:

with the Emerging Infections Network, and t©n

\
ne

N
late|
Ll

in

in

questionnaire has gone out to 500 infectious discaz-

physicians to actually report all Clostridius

infections and what proportion of those were actual @

allograft associated.
So we will, hopefully, get some data

that .

DR. STRONG: Strong, Seattle. I mig::

also mention that, altrhough a lot of tissue banxs
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get reports -- for example, 1in Seattle I think about
95 percent of our transplant records are returned, bub
it’'s gernerally cosmetic things: Did they like the way
it looked? Was it packaged properly?

bl hl
i

We rarely get the longer term follow-up
clinical information which is really the lmportant
information.

DR. DIMICHELE: Two questions. Are there
standards for non-banked tissue that’'s transp
you know, taken out of someone and put right back into
gsomeone else, hearts, kidneys, you know, those kinds
of organs?

Secondly, are there other international

standards that might be helpful 1in helping

p

=

eastablish our own in this country?

DR. KAINER: With respect to standards for
organ transplantation, I'm really not the best person
to answer that at all, and I'm not aware of many
additional standards internationally.

I know that in Australia they don’t --
there is some work going on at the present time 1in
revising some of their standards, but I haven’'t done
a call-out to the international community yet. But
representatives from AATB probably will be able to

answer that question.
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