ND

DR. STRONG: I thnink I can help answ:

—
rn
5
v

that. Again it’s Strong in Seattle.

I have visited many of these countries,
and most of the standards that have been developed
have come from AATB, because the original standards
were developed in PATH. So they have followed along.

So I think, 1f anything, the other
countries, 1including the Furopean Association of

Tissue Banks, the Asian Pacific Association, have

followed AATB standards, but they are probably eveon
slightly behind our own, although I must say that in

Asia, for example, because they have such difficulry
with donors for cultural and other reasons, that the
majority of their tigssue is irradiation sterilizesd.
So one could question which is the safer
way to go, but they do use the high dose sterilization

in those countries.

DR. SIMCO:: I believe -- I‘'m not an exgpe::
on this, but I Lieve the organ procurement .=

separately regulated through other Federal statu:o=s

and, I guess, not by FDA but UNOS is under some oble:r

DR. SOIL.OMON: Yeg. That's correct. HRSA
Health Services and Regsources Adminigtrat io:.,
regulates organ transglantation. FDA does cells ans
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In terms of whether autologous tigsasue is
g

removed and then put back into the same individual, we

have that as an exemption from registratiorn. So that
is not regulated by FDA. The hospital JCAHO probably

has standards but. that was an exemnption 1in our
/ £

DR. SIMON: I was going to say, you know,
there’s a little bit of sort of de javu or interest as
a blocd banker sitting in on this discussion, becauso
when the public became concerrned that blood was
transmitting infection, there certainly was a
regulatory respense from FDA who had some very strict
regulation,

I guess the FDA clearly knows how to do
it. If there’s a sense that the voluntary regulation
through the tissue banks is not adequate and that the

£
L

current state of regulation is not adequate, then I
think the same rulemaking process, regulatory process,
that was used, that has been used in blood banks,
could be used here.

If there’'s a sense that this is a very

[

rare breakdown in the system and this is not an

ongoing problem, then perhaps one needn’'t go in that
direction, but it seams tc me that that’s where wo are
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CHAIRMAN NELSON: Okay. In order to try

to meet our deadline, I would like to move to Dr.

Bastlund who 1s from the University of Minnesota for

DrR. EASTLUND: Good afterncon. My name is

i

tlund. I am the Blood Bank Medical Director

Q
—

Ted Eas
the University of Minnesota, and I'm happy to come
here to give you some words representing the Auerican
Association of Tissue Banks of which I‘ve beesn a
President in the past.,

Some of my early remarks can’t always ke
attributed to AATH, though, because at the end we will
maxke sure we'll discuss that for five minutes or so,

but T will try to take an egual amount of time to give

)
-

you some background on cadaver tissue donation, us

"

complications of it, and what is done to prevent that,
and then go to the issue of the recent reports since
Novemper of infections from allografts. I -- Well,
that’s enough about me.

The American Association of Tissue Banks
has been 1in existence since 1976, and it is a
voluntary, as you know, professional organizartion
similar to the American Association of Blood Banks.

It has approximately 1220 members, and there’s about
S b

NEAL R. GROSS
COURT REPURTERS AND TRANSCRIBERS
1323 RE0 CSUAND AVE . NW.
(202) 234-4433 WASHINGTON, D C. 20005-3701 www . nealrgross enm




-

=
(@)

11

18

19

20

N
[

25

o

banks involved.

~J
W
1
-
w
rf\
-
m

It is there to establish standards. It
also 1s there to inspect and accredit, and it also
certifies tissue banks. So hundreds of tissue bank
specialists that are certified are operating in tissue
banks in the United States.

To start -- next slide. And you should
have a handout also that has all of these slides. 3o
we will go gquickly this first five minutes or so.

I've listed in here from a while back a
multiple of tissues that are used routinely in the

United States, and many of them are structural, the

ones on your right on your handout and up here -- or

your left up here, I should say. The others are wmor:
metabolic and for replication and, of course, blocd
fits into that area. Next slide.

But 1n tissue banking, most commonly it’'s
thought of as these types of tissues, not exclusivel
but  bone with Thundreds of thousands of bons
components, products being used every single year;
corneas with who knows exactly, 40-50,000 corneans
transplanted a year, or so; skin; tendons; carti
and heart valves. Next slide.

Because this recent exposure of risks for
bacterial infection came up with tendons and bone,
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thought I would just say a few things about that .
Bone Dbanking, bone transplantation was done by
pioneers for close to 50 years, and it really usually

meant large pileces of bone, unprocessed, which are

the distal femur, and a chunk of
donated bone was implanted over there to the right.
Next slide.

Equally so, up on the top of the humerus
up here, an equal mount of bone was put there to
replace to replace the cancer. And indeed it works
and 1t was successful, and this type of tissue with
bone banking went on. You might say it was not larys<
scale bone banking, but it went on for quite a while.

When cyclosporin came around to suddenly
make organ transplantation very useful and common, it
led to the required request legislation in 1987, and
suddenly there was an  explosion of available
donations, and cadaver tissue donatlion became a very
large availability. Next slide.

With it, and even before, came another
very common use of bone, and that is to revise thoue
hip implants who becane loose, a fair percentage,
after 20 years. For insvance, it wmight protrude into

the pelvic cavity or it might migrate upwards. Nex.

m
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You could use a plece of bone, commonly

even in one way as a femoral head, and shape it, screw

—
-

it in, and use it. Next slide. Or if it was erosior

of the proximal femur for loosening, then you cou:d
take a section of cadaveric proximal femur and place

it into that site. Next slide.
In the November and in the Decembaer MMWR

articles, it was prowminent about sort of living, fresh

osteochondral allograft, the Minnesota case, and a

1

in December came four patients from two tissue banxs
where patellar tendon for anterior cruciate ligame:nt
repair were associated with infections in recipients,
and it’s those cases that led to notification to AATR
to start becoming active and involved in evaluating
these and look for preventive measures and locok a-
existing standards and practices.

So this is the anterior cruciate ligame:r-
that can be repaired. Next slide. With it, you <arn

see on the top a bone tendon block. The bore 1s =z

little butty on each end, but that’s part of tr<
patellar bone, the patellar tendon of a cadaver, as

=

also the proxiwmal tibia piece of bone. Next slide.

1)

It shows you that you can screw into pla
the bone on the proximal and the distal part of uvn<
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Knees and have an equivalent of a new ACL, Next s

1

Thig is the bone screws that can hold in

[oX

the bone, and in these cases bone screws are involve

Now go to the different kinds of
infections that can be and have been, I should say,
clearly transmitted -- clearly transmitted from bone

N -

graft. Not a guestion of association with, but were

)

documented cases in the literature.

We can’t go over all the viruses and other
proteins that can infect, but you can seo bacteria.
All the way across the top is the number one or most
common thing that -- not in numbers -- but it’sg there
for all those tissues. Next slide.

In borne we have known for years thas
Hepatitis, HIV, tuberculosis and bacteria has been
transmitted in the past. Next slide.

Matter of fact, the oldest case, 1in the
Fifties, was actually tuberculosis where, you know,
you wused to collapse the lung, plombage, put in
things, take the ribs, and you can use them in other
patients and transmit tuberculosis into spine,
surgical recipients. Next slide.

But when you look at sort of prevalence of

how common is it, some of the pioneers, Mankin acd
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Tomford and ma:r

involved with that organization, the ear! Yy borie banks.

They looked

recipients had a bacterial infection that they thought

EPIPSR SR B -
poOsSs1iOo.LyY wag

clinically, vyou didn't see there was any clearcut

evidence that thesg

except on the

Serratia, and

So there was some indirect evidence that
it could have been

represents what I have sort of learned over the years,

that 1f it 1is

rare and even probably rarer than this. Next slide.

processing can

allografts to

was actually a pericardium used as an equivalent to

dura to vreplace

surgery.

. In this
salt solution,

wash the peri

Ochrobactrum

*‘
)
[ax)

(202) 234-4

o . I Yy oy Y e SIT Y VT 2 s 1 v e oy v
ly otners, tnese surgeons here evern are

they found around out of 300

elated, but when you looked at

were really causing the infection,

bottom one where three recipients had

the bone after all, but it kind of

actually introduce things to causc

a dural defect in the craniotomny

case you see they had balanced
which 1s an in vitro reagent used to

anthropi, and also three recipients

COURT REFORTERS AND TRANSCRIZERS
1323 RriQDE (SLAND AVE, NW i
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1

it wag from the gsame donor.

by an allograft, it's very, very

few years ago it showed that ‘

infections, and in thig case 1t

That had anthropi - -

meningitis infections.
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So processing in this case an equiv:

Three years before that it was shown in processing

0

1

(o8

pancreatic islet cells infectec lenty of patients
with Enterobacter cloacae. So processing itself can
also contribute. Next slide.

What do we do to prevent this? Just like
blood donations, just like organ donation, any of the
antatlion, it’s donor health screening, physical
exam, blood tests, autopsy if it’'s a cadaveric donor,
and tissue processing steps. Next slide.

edical history is similar., First of all,
for blood donors you asked the same questions, but you
ask a lot more, because not only are you trying to

L.

reduce transmissible infection and malignancy, but you
car have conditions that can make the tissues unfi:
for use. So all those things are looked for, and then
the universal same questions for HIV and Hepatitis
behaviorals. Next glide.

The testing that is required by AATH @5

HIV antibodies Hepatitis B surface antige HTI
7 Py -

m
J
<

syphilis and HCV. Of these, HIV and Hepatitis =
surface antigen, I think, have FDA approved kit w:-:
caveric blood. Next glide.

Physical exam: It’'s a little Dbit mcr=
tharn a blood donor, but we indeed look for injectar -
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ma ovear donated sites or sites of infection
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a
in the patient physically also. Next glide.

So in general, it’'s the same. But the
most important things to reduce the risk are the facr
that it is voluntary, the fact that medical history

screening takes place first before you do testing to

=

avolid an unnecessary high rate of false negatives, ar
then there’s donor procurement and tesgting. Next

The processing is alluded to already.
First of all, the collection: It’s done in a morgus

or in a surgical suite, very commonly with prescribed

methods for cleaning and preparing the room, cleaning

M

and preparing the body, sterile drapes, steril
equilpment, aseptic surgical procedures, prescorving
blood vessels for the embalmer, and also bacterioclogic

testing is frequent. Next slide.

£l

At procesasing, which is already alludec

S
to, the clean rooms that are used are similar to
medical device type clean rooumss, controllead
environment, debriding and cutting into the desired

shapes, disinfection steps, sterility testing, fina)

packaging and, for many tissues, final sterilization
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deatn. We won't go over that. Nex: slide.

Then two other cases, two other tigsaue

banks, a Florida tissue bank and a Texsg Cark
in the Decenler MMWR by the CDC. In one, which I will

call one case, but it was two patients, they hac

infected ACLg. These were not Clostridiums bur i
Klebsiella and Citrobacter, and also they found the
same organisms on the bone at the processing tissue
banks.

What happened here was the final release

i

procedures were inadequate. They thought everythine

-

t

was done, but it really wasn’'t irradiated, evern thouo:

)=

they said it was and distributed it. So it waz i

mistake, an error of release. That’'s what caused th-
whole thing. Next slide.

Whereas, on the other one it was the cazeo
of two patients who had Pseudomonas aeruginosa dur: .-

ACL, repalr, arthroscopically putting in a patellar

tendon implant, Both patients three weeks la-:
developed a serious Pseudomonas aeruginosa infectic:. .

It was in the same surgical center, differor:
arthroscopes, different surgeons, differvent days -7

surge but it was from the samns donor. Not or’
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Now -- next glide -- bufb since this wag
AATE accredited tissue bank and it was the only one

kKnew at that time that was AATRB accraedited,
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wo

it and could not find any evidence that it really was

the donors that were involved.

These other findings which looked like

e SR o F o N Sy oy e b ')
enougn to say it was from the tissue actually might

circumstantial, because when we looked at it --

jOlH

=

wen' t take time to go over all the details, bub thnero

were no signsg on the physical exam type or blood

testing during processing.

vy

This was in a clean room, Class 100

Class 100 area for the critical ¢

larger Class 1000 procedure. The testing that ws

)

done: First of all, monitoring of clean room duri

rocessing, and in

ridg
o]

that time period was totally normal. No Pseudomonas.

Thern when it was irradiated, it was done

in the norial fashion. Wher it comes back, you loo

at certain things to see was it truly irradiated, and

-

I've listed those things.

—~

The spore strips t

nat were pub in the

that are infectious tney were no longer -- ther:o

was 1o growth, The <cold process, companion piler
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from tn Sar Clgsue LRAD was processaell ana came Lac

The digital indicator, sort of like an

irradiation visual indicator only these change color
at 1.5 million rads, not 2500 in blood -- they changei

5

color. Dosimetry -- that isg, testing to see what dos

)

m

N

W

T
U2
(4]

ctually applied at the irvadiation facility --
that demonstrated it was 1.6 to 2.0 megarads, ard
other tissues from other donors in the same box all

.

cr

came back no grow

So we looked at it as saying, okay, thnis
was irradiated. There’s not any question about that .
And yet everything points to this donor. Nex:t slide.

S50 we came to the conclusion that wo
cannot tell you what happened at this accredit -
tissue bank or what happened in the recipient to cause
the Pseudomonas infections in two patients at the v«
place.

It could have been the tissues, but w-o
found no evidernce. We found evidence that it probab’ -
wasn't, but you can never say for sure. Matter o7
fact, what puts a question in your mind: If you 1z--
at the D, value for Pseudomonas aeruginosa, the o
value is the dose of irradiation that will elimine:

90 percent of the buys.
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Well, this has a very tiny one, and theseco
numbers will show you that it reduces 300 logs of
bacteria, even with 1 megarad, and make a 1.6 to 2.0.
Naxt slide.

Just as another illustration that obther

things can have an impact at the surgical site, ard

I'm sure this was looked at, but even last week they
show=d tnat some bronchoscopes can transmit
Pscudomonas aeruginosa because of some loose ports,
and that was at Johns Hopkins. Next slide.

Last, I’1ll just go over old information
that shows, even taking clean sterile packs of
supplies and a sterile clamp and putting it into
media, you can have up to 2.7 percent on average in
multiple sites of contamination and bacteria. So you
all know that OR sites can also contribute to this.
Next slide.

So in sumnary, we have reacted to the two

cases -- that 1is, two tisgssue banks, the MNWRs and

working with the CDC in December where one of the
patellar tendon cases in two patients was clearly from
tissue bank error, but the other one -- oh, and thern
the other one that we looked at, we could not figure
it out. So basically, we were left with the Tissue

Bank A one whero there was a fallure of inade
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contaminatiorn.
They have becn the cause of focus of
attention on these things by our organizarion:

controi during allograft processing; final

/

- . } PRV B b oy b - £ T e T N
8; the existing state of regorting

[

Q_v

and investigation of O the ok o

m

infectiqns; and al
a need for studies on the prevalence of infections in
these patients. Next slide.

What we've done since then is form a
special task force of which I‘ve becn the Chair, and
we inspected the tissue bank involved, and it looks
like we have some nmore to look at, and we have
reviewed our own standards and actually made sone
changes in  that already regarding procurenant
cultures,

We are golng to be working developling
guidarnce documents and taking some of the ones that
were wentioned in our technical manuals regarding
bacteriostasis, regarding culture reqiirements and

et}

sampling requirements at the -- and look at those to

98]

see - which ones reqguire more standard setting versus

voluntary guidance.

AL OUY WD TS

meating and our annual m=iting, we will be covering in

detail with CDC and cinhers infectious complications,
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bacteriologic testing. Nex: slide.
So a final comment is that we reall
thankiul that we have been workinag with the ODC

]

actually look forward to further working with then

collaboratin in  both investigations, als

¥
7
p}

prevalence studies and in preventive steps, a

O

na

genaral we have been in agrecment with them about

- -y 21 - Y e or - NN EOTE S T e o oo e -
steps tney recommsnded to Tissue Bank A.

Most of these recon

becrn in our st

ja3)

ndards or manuals already.

Thank you. Any questions?

T
alre

CHAIRMAN NELSON: Thank you. You know,

coatrast to the Clostridium, the Pseudomonas

.i

S

ubiqguitous aquatic organism. Was there any storage

exposure to agueous solutions or anything like thar

ady

these cases, you know, after they left the tissoe

DR. EASTLUND: Well, during processiag

course, 1t’s used with on-site manufactured ster:

deilonized water. That had -- We looked at

records. All  the quality control testing and

routines were all normal, and nothing there: whe
i 7

loplantation -- that’s a different question.
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I'm sure there was pleuty of flushing and

irrigation, but that’'s at the time of sur
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the Hdoint, and not necessarily storage.

OR. DOPPElT: Well, I just wantred to make

~ £ T o =N S RV B I, -
a few comments. In one of the -- You mentioned the

- N T R U S T PR I TP L, 1. - ™ F T <
proncrnoscopy and the Pseudomonas there. For those of

you who don’t know how arthroscopic procedures wor}

-~

usually the eguipment is sterilized the day before

)
i~

id, 1if you are doing multiple procedures, the first

caszs that you do, because you have like two or trires

scopes 1n the hospital -- the first set, the first

couple of cases are done with what was alre

sterilized the night before, ethylene oxide.

Now there’s newer methods with ionization.
Whern you are getting to your third or fourth case, the
equipment may be just placed in some bacteriocidal
solutions. So it isn’t really as sterile and clean as
if it had been sterilized the night before.

For those of us, for example, who do
arthroscopy on patients who have already had
rafts or who have total joints, 1like a toral
knee, we ingist that those cases be done as a firs-

the equipment has beon
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properly sterilized.
So in this particular instance, we havo
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Lissue coming from one bank, two pileces of tisaue,

q

that the recipients ultimately got Pseudomonas. If

-

understand what Dr. Eastlund is saying, and T believe

I agree, that T don't see how that tissue could have
left the bank with Pseudomonas being on it.

I mean, you have to eliminate what'’'s

lmpossible, and anything else, no matter how uniikely,

!
‘ : . 1
1s possible. You  know, the log order for
sterilization was -- I mean, just there could not be
Pseudomonas on that tissue So 1t has to have

occurred someplace later.

(o)

Then I just wanted to add one comment thar

Dr. Simon -- in response to Dr. Simorn. The AATH doo

T
m
<

have standards, and the FDA has regulations in

of procedures for processing. In 1996 we had requir:i

1
L

in our standards that you shall, must, get pre

processing cultures.

There was perhaps some overconfidence “rs-

the final cultures and the rocessing .
)

decontamination and washing and so forth wo

eliminate virtually everything and that it would 7.

appropriate to change that to "you should" obtain pr-

o

[

processing cultures, but you still have to get [i: !
cultures.,
Now Dr. Kainer has pointed out thab tihe:
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are, cobviously, some faults with that, because

Standards Committee review all of this, and it was
thelr recommendation, and the Board approved it, to ao
back and insist trat all banks, all accredited banks,

P

m

have pre-processing cultures.

ey

Nevertneless, the AMATR had done a reviow

-

of the banks that were accredited, and they had
reviewed 50. 45 or 45 out of the 50 still continued
all these years -- I mean since 96 -- still continued
to do pre-processing cultures. So the majority of
tissue that was processed and distributed had always
had pre-processing cultures.

So we have tightened things up, but thnat
has been the case, that the pre-processing cultures
for the most part have becn done and will be dore.

DR. SIMON: The guestion I would like to
address, which is a continuation of my prior comment,
of course, to Dr. Eastlund, our speaker and psarhaps
also to Dr. Doppelt: Given the outstanding job that
it appears that the AATB is doing with its membo:
banks, but assuming that 1t’s not a legal requivement
to be a part of that, do you feel that the FDA neods

Lo create a regulatory process, envivronment, paradion
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that 1s more similar to what it does for

DR. FASTLUND: W=ll, first of all

1, the FDA
has good tissue bank practices in the -- ongoing, not

et finally ilmplemented, and has a number of things

~

there, and they have the inspection capacity alre

So I'm not the one to ask, but IT'm not sure -- I think
1t’s sitting there.

DR. SIMON: Well, you krow, yeah, I would
agree, 1t’'’s sitting there. The question is does more

-

need to be done with 1it, because, for examnple, weo

heard a lot about, well, you know, we can’t get people
to report this. Well, amceng the blood banks, you know

that the FDA has ways of making sure that we do what
they expect us to do, and it’'s been a very firum
regulatory process,

I guess the guestion is: Is that need-d
here or 1s that not the case or is it adeguate? You
secm to be saying you think it’s adequate.

DR. EASTLUND: Well, in many areas -- I
mean, for instance - T can’t answer the resources of
the -FDA, but reporting reguirements - - that’'s still an

operl issue, because tissue banking sit right in the

31

1A !

middle of a couple of morolithic establishments.

Orie of them 18 blood banks who are

ﬁ
o
T

responsible for the trarteanhility in a hospital for
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blood. You call ten years

e

and you can find out the recipient. If you are a
recipierit, you can call ten years later and find our

who the doror was.
So tissue banking is not quite like that .
On the other hand is the medical device manufacturers
who are responsible for tracking, and they have the
patients -- or the orthopedic surgeons filling outr a
form that goes to the manufacturer who is responsitle.
So tissue banks are in between. Is it the

tissue bank, manufacturer, responsible or is it the
JS

hospital that’'s really responsible to keep this flow

going?

We are 1n between, but in the early

Nineties the American Association of Tissue Banks wern®

to JCHO to try to get their agreemernt on setting up

th

standards so that hospitals were responsible o
logyging in, for proper monitoring and storage, and -

keeping track of the recipients.

We also went to AABB who also has =
standard in the area of what's called tiss .o
dispensing facilities that requires, again on =
voluntary basis, that the facility that uses =:.
tissue, that has gotten it from an outside supplier,
is responsible for this traceability.
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So 1it's there, but how it sits with

regquirenents for the FDA to hear about it is anotne

3

story. I don’'t think at this point, although the new

emergency regulation, I guess, implies some of that

b

mayoe aboub mandatory reporting of deaths.

Currently, you may get very good

3
0
T
IS

Q
:‘(
)

by a tissue bank if they get a report of a positive

a
L
—
-
™
[
Al
~
—
0,

they investigate it and find out it was
nothing that was related to the tissue, they will send
back -- they will do a root cause analysis and stuff,
and send back a letter to the surgeon in the hospital.
But it ends there

If they find a true infection from their
tissue, then they still report it to the hospital, but
they don’t necessarlily report it to AATB or FDA. So
I'm not sure where that sits as far as the requiremen:

to report to FDA a transmitted disease by the tissue.

DR. SOLOMON: Could I just clarify? The

ay FDA regulates blood and the way FDA regulates
tissues 1s quite different. Blood components are
licensed products. They have been regulated since the

Seventles or maybe even earlier.

I don't know 1f Linda could talk to that -
- Dr. Smallwood. But anyway, they are regulated both
under the PHS Act, wh:i:ch gives us the authority to
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reguire tnat they be licensed, and also under the Do
Act, which gives tremendous authority in terms of
and other tnings that you find us doing to blood
barks .

Also for blood components, in order for a
blood bank to get a license it hag to submit an
application to FDA, and the application is reviewsd in
termg of the S0Pgs, and various QC data have to be
submitted, and then FDA grants that blood bank a
license. So we have quite a bit more regulatory tools
whern it cownes to blood banks.

Now tissue has only been regulated since
93, and a conscious effort was made then not to bo
over-heavy handed. So that the authority under whioh
we regulate tissues comes just from the PHS Act, and
it's Section 361 which speaks to communicable digease.

In other words, tissue banks are no-
licensed. Tissue banks do not have to submit an
application with any data and get approved. Tisa.-
barnks do not have to follow GMPs.

As I mentioned before, we are trying - -

get GTPs in place, but they are not effective yer. =
there’'s quite a difference in the degree of regular .
and thne legal authority behind the regulation.

DR. HARVATH: I was wondering, for L.
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» the  thoroughress to  wh

{

history of your donors, your cadaveric dornors -- what
kind of compliance do you get with your tissue banks?

I mean, 1if there’s a piece of missing information, for

)

exanple, soneocne who may not have an extensive medica’
history file -- If there 1s a piece of missing

information, does that disqualify the tissue from
being harvested?
DR. BASTIUND: Well, there 1s a whole lisc
of required information that must be -- just like a
blocd donor’'s  history. There’s always more
inforwat ion out there that you could always get also.
For those regquired -- Another difference

red information comes from the next of

is that regui

kin. So you can always say, well, this is not a
direct interview of the donor. So there 1isg that

There is also the same issue as there is
in blood donors of more information out there you
could go after if vyou wanted to. Now 1if it’'s an
autopsy that is done, we need to look at that, and it
does not require that there is an autopsy.

On the blood side, 1f a person had

Hepatitig five years ago and was reported to the State

Department of Health, the blood bank won't know thal
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information you could have.

The basic required information must be

4

obtained or you do not use that donation. You do not

oo 1 T B B S 3 & T v o . R T,
marke tne collection, period. So there ig a prescrioped

Ty b Yoo < . o P [ N | AV - St oo
amount tnat must be there, period. 10U can Jjust say

that the sources maybe are different than a living
dornor.

DR. HARVATH: In your experience as an
AATB inspector site visitor, do you find that there is

apsolute compliance with those requirements?

DR. EASTLUND: For many vyears, there’s

been very compliance. Otherwise, they wouldn’t be
accredited, Not all banks are accredited tigsue
banks, but that’'s an absolure. You don't get
accredited unless you do it, period.

DR. FINLAYSON: I hesitate to try and add
anything to Dr. Solomon’'s magnificent description of
tissue, but inasmuch as this is the Blood Products
Advisory Committee, I wanted to add one gsmall
historical fact on blood regulation.

I believe the Public Health Service Act,

T

as it was amended ir 1944, mentioned blood, and

I

ood bank was licensed in the

believe that the fir:
mid-1940s. Actually, rtrere were blood products which
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were llcensed evan earviler tnhan that . Albumin
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example, was first licensed in 1941, immune globulin
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blood grouping and typing agents at the
same time.

So 1it’'s not since the Seventies. It's
more like the Forties.

DR. STYLES: I don’t know if anyone else
was -- or maybe I'm just naive, but I was rather

struck by the lack of oversight by the FDA in this

=

area. I would have thought that anytime you --

mean, look at all the oversight in xenotransplantat ton

Q\

from animals, and yet, gosh, when I read through this,

I was like you mean they are not already requiring
this?

Ty

I mean, T don’'t know that I speak to th

1

issue here, but I don’'t know if anyore else was a bit

stunned by that.

DR. HARVATH: I can only speak to it

%}
on

experience when I worked at FDA, but just in the a-- .
of hematopoietic stem cell transplantation, you kncw,
FDA has not regulated that, you know. So I mean tr-s
whole proposed approach to cell and tissue base :
therapies was really an attempt to becoms mor-

-

inclusive of

these areas, and there’s been
amounts of work throughout the 1990s, especially fro-
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1955 orn, 1n trying to capture this informetion and try
to work with the different communities involved in
these areas of cells and tissues.

Some of the areas have been very
cecoperat ive 1In working with tre agency, and others
have peen quite skeptical of FDA beconing involved in
regulating that area.

DR. STYLES: I will say that I was struck
that 1t seems like the organization has becn vory
forthcoming and secms to  be, at least frow
appearances, very cooperatlve with the overall
process, which I think will probably, vyou know, mean
tnat people won't come down OIl you whet you cooperat
But I just wanted to point out I wasg just amazad Dy
that . I didn’'t even know that about it. I thought
they were all -- I thought it was a blood product.

DR. LINDEN: On that issue I have a little
bit of perspective about regulation of tissue banks.

- .

We in New York have been regulating them since about

1929, and there hagz great lmprovement.

. I mean, my major comnent would be this is
a slow process. You can’t adopt a regulation anid
expact everybody is goirng to just comply overnight
When you set gtandards, it may take a couple of vislts

L

what 1s expaotald
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It's not like the blood bankers whe
very compllant reall understand the expectatio
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Additionally, with tissue banks there are a lot

challenges. A was men
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etting the history directly from the donor. Things

are technically more difficult,

logt. of the -- Many of the facilities

(a3

for profit, and not that

that, but that there are proprietary and competbit

issues that wo don’t see asgs much in blood barkin

But there have been great ilmprovements, and I thir

that FDA really has the right idea of adding to th

existing regulatory structure with the Good Tiss:

Practices.

1

That will be a big improvement, but we

have to understand that’'s going to be a slow proc

that will take some time. But I think we are red

ot

making steps in the right direction.

s}

here is anything wrong wi

i¢

[
.

-

‘

DR. LEW: This may have been mention- i

earlier, but how many are really involved with

AATB group, and how many tissus banks are total .

i

separate, and does FDA's rule, I'm assuming, 1is

evervoody, not just those involved with Lo
Yy Y J

nization?

f\n

orga
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DR. SOLOMON: That 18 correct. You naveo

to lationsg whether you are accredited
by AATEB or EBAA or not. It has no relationship.

DR. LEW: o what percentage are a part of
this AATHS group, and whaht percentage aren’t, and 1s 1t

public information to know when you do your
inspections? Is there a difference in terms of which
one violates these rules more often?

DR. SOLOMON: I wish we had someone from
Compliarice to answer that. I can tell you thab, in
terms of prioritizing the inspections, 1f a bank is
AMTH  or EBAA accredited, that would be a lower
priority in terms of FDA visiting them than a bavx
that was not accredited.

I don't really know the numbers. I thinx
it’s about 60 percent of the tissue banks are
accredited. I don't really know.

DR. EASTLUND: Well, I'm not sure either.

T think Sam could help, but I have heard someone say
Puding Z

[N
N

ed 1g frow

that over 90 percent of the tissues use

accredited tissue banks. That 1is, bone tissues.
7

,
=
o
-
o
s

The other question is what percent of
infections were from accredited tissue banks. There's
two different questions. It looks 1like, from your
data, there are -- Of course, the bulk of the
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the other bacteria are still ongoing investicatic

including a couple of AATE accredited banks,
So I'm not sure of the answer. Sam, do

you have an idea about the percentage of narionw.ce
2 = s,

tigssue?
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DR. DOPPELT: Yes. I think -+ Well, I
don’t have an exact figure, but for bone, as I said
before, there’'s about -- Overall, considering bone,
skin bankg, etcetera, there's about 73 or 75

accredited banks.

tal

[§]

For those that are doing musculogkel
tissue, the accredited banks account for, I think,
somewhere about 95 to 98 percent of the tissue that is

distributed in the United States. Now the orher btwo

to five percent -- theve cc 1d still be a fair number
of smaller banks. I mean, you only know what you

know, and you don’t know what you don’t know.

So I''m not sure how many other banks there
are, Menpership in the AATB is a voluntary sort of
thing. So we don’t have any way of forcing people to
join or follow the standards, and I think the proposead

GTPs will go a long way to sort of getting everybod,
~5 7/ b 7

on the same page.

i

DR. EASTIUND: One point about that, 1if
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1 could just say that the -- to renlind you that the pulk
. R e e ery ] b ] . 1 c
2 cf the tissue transplantation is bone, and “he bulk of

3 these infections have been csteochondral and terndons

i
b
-

-
3

just a little bit of bone.

5 So I think it would point to a genecra

(o)}

good track record of most of the bone transplantation
7 that’'s going on.

8 DR. HOLLINGER: Obviously, I think that
9 tigsue banks should be accredited. They all should be

10 accredited by some organization, whether it’s the FDA

11 and/or -- sounds like the AATB. Sounds like they are

)
N

doing a very good Jjob of regulation or at least

—
W

looking at their barnks.

14 A gquestion I had was, 1if you can tell me,
15 among the AATB banks what percentage of the tissus
16 banks -- or what percentage of the tissues that ars

17 obtained are from the medical examiner’'s office,

18 1s there any difference between the cultures which =«
19 pre-processed cultures and after the processing?  Is

20 there a difference in the amount and number of i

21 tissues, the percentage of tissues that are destro;
27 because they are contaminated?
23 DR. EASTLUND: I'1l sort of rephrase =i-

24 question, too. I think you are asking what percent -

all the bone type tissue collected 1s from a mora. -,

)
)
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whether 1t’'s a medical exaniner or not, versus an
operating room.

That percentage has changed over the years
where 1t used to be bulk of it non-OR ten, 12 years
ago, to the bulk of 1t being OR or a tning that's even
more controlled, a collection facility produced and - -
put in by the tissue bank, and that sometimes is 1in a
medical examiner’s office, a dedicated room.

So now it’s changed over to most of thne
tigsue 1ig in a very controlled atmosphere, not tne
morgue . And the morygue oneg are done with oa

prescribed anmount of cleaning ahead of time. ut. for

numbers, I'm not sure 1f Jean or Bob or if Sam has

oy
o

numbe .

DR. SCHMIDT: 1If you are saying, Ted, OR,
this means living donors?

DR. EASTLUND: No. This 1is a -- The
routine is that, once someone dies, they may havae a
tenporary storage in the morgue, and they are brouyht

1

up into the OR. That’'s absolute routine.

DR. SCHMIDT: We’ve just really talked
about cadavers today, but aren’t there bones [rom
living people and other parta?

DR. EASTLUNL: That’'s right. The mos:
comnmorn 19 the femoral hezd, which I alluded to. Well,

NEAL R. GROSS
COURT REPORTURS AND TRANSCRIBERS
ISLAND AVE NW
WASHINGTON, D T 20005-3701 WWAY NERITGIDSS SO

(202) 234-4

2:
(o8]

~




N

13

14

15

18

19

N

did -- the femoral heads

H
t
&
-
]
-
-

- i ~
replacemant .

That has died off guite a bit, because

there’s such a large need for bore, and that can
provide a small amount .
So the amount of living donor bore hac

declined, but it’s still there, to a degr

is under the same standards.

though, because since you are a living donor,

be retested, and that's a requirement six months late

Lo be retested.

testing, at least in our standards in accredited ore s

and retesting for HIV and HCV at the

montns .

It’'s a little differeant

Arnd tha

And they also get hepatitis B core

end of s

That was a long history, but that was o

in place because semen
Australia,
the same retesting plans.

banks also,

DR. DOPPELT: I was just

\

sort of reemphasize one point, so there

5

confusion.
in morgues. I don't know --

but clearly, as Dr. Eastlund said
/

srifted.

transmissions back in 8% i

you can

and that’'s a routine for all of our ger--

going to jus-
isn’t anw
I think very few procurements now are d-:.-
I don't have a figur-,

the numbors oo

So when an individual is pronounced d- .

in a hospital and they are a suitable
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procurement occurs in that hospiltal, usually in thas
hospital operating room.
DR. HOLLINGER: We're going to talk abour

this in a minute, but I'm not sure that’'s true for
COrneas.

DR. DOPPELT: You're ri . That ' s

}_4
(e}
'3
n
Al

DR. DiMICHELE: I just wanted to ask Dr.
Eastlund a couple of guestions,
With respect to -- You said donors are

B

voluntary. That means that the people who are
determined to be suitable donors are people who have
already signed a little card that IT'm willing to he 2
tissue deonor. Is that what you mean?

DR. EASTLUND: No. I wasg alluding to paid
versus nonpaid donors, whereag in blood it's
definitely a high risk to pay the donors. It
increases risk of infections. Whereas, 1in cadave:
tissue donor they are not paid.

It’s not that they have agreed ahead of
time, and even though they have signed a donor card --

CHATRMAN NELSON: What would they do with
tne money?

DR. EASTLUND: Well, as you may know, this

1s a hot issue 1in transplantation, because of tone

3520100

(202) 234-4433
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cusp of giving money to the nex: of kin to help with
funeral expenses as a motivation or as a way to

increase the numpber o

t—
3

tissue donors there is no payment

DR. Di then I have more

s
ot
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questions, because the guestion is, okay, so who is
-

deternining the suitability of the donor tner, and --

Okay, let me ask that question first, because I have

DR. EASTLUND: The tissue bank staff
directly interviews the nex: of kin.

DR. DiMICHELE: Of everyone who dieg?

DR. EASTLUND: That’'s right. When it’s a
donor, a potential donor who dies, there is inmediare
Screening. A small percentage of those who are
approached actually meet the suitability requiremsnt s,

DR. DiMICHRELE: And with respect to that,

one of the things that you said is in terms of

history. You said that conditions -- you know, that

you.check for conditions rendering tissues unfit .
Now I don’t expect you to go through the

whole list of those, but are there a lot of conditions

[ar
T
)

DR. EASTIIND: There’'s a lot, and
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you have rheumatold arthci
everything else is okay, you don’'t donate bone.

DR. DiMICHELE: So it’s pretty stringent?

DR. EASTLUND: It is stringent.

DR. DiMICHELE: And lastly, you know, the
kind o regulation, again coming frowm the Dblood
industry, whatever, that we're kind of used to
requiring the FDA 1is very labor intensive, 1is very
financially intensive in terms of the resources that
are required to police the operations.

How does your organization fund itself in

terms of policing the -- or inspecting and ensuring =z
certain quality of your member organizations?

DR. EASTLUND: American Associabion of
Tigsue Barks, you mean?

DR. DiMICHELE: Yes.

DR. EASTLUND: Well, 1t has, of cours:,
dues, and that can be fairly expensive, but a lara-
portion is also annual meeting income. To give you

ple £

American Society of Hematology, tihey

1y reported in thelr annual report, 40 percar:

=
€y
@}
s
v
\—\'
[

of their revenue was from their annual meeting, a::

that’s -- I‘m sure for AABB it’s another big bulk o

the whole revenue.

There is also fees, 1f you are accredit. .
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for inspection SO 1t's more fees for a tissue bank
than it 1is for an individua:l person. So it’'s a

mempber organization of professionals plus, you might
say, an establishment organization of tissue banrks,
and there’'s different fee schedules for them.

DR. DiMICHELE: And how many peop
through the AATH?

DR. EASTLUND: Only about 1,200 menbers
and about 74 tissue banks or tissue establishments?

DR. DIMICHELE; No. How many people are
doing inspectiong?

DE. EASTLUND: Oh. Well, we have --

DR. DiIMICHELE: Full time staff, I mearn.

DR. BEASTLUND: Two or three full time or
near full time tissue bank inspectors. But theve is
a’.so voluntary inspectors that accompany them. So you
have the professionals in tissue banks with inspectors
also. Not so much voluntary anymore? Okay. So they
are all paid inspectors, and it’s the staff that do
that .

. In our inspection of these problems tha:
develop, we’ve had one voluntary professional plus a
paid professional.

CHATIRMAN NHLSON: Could we get your name
for the record?
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DR. EASTLUND : Jearnn  Moew Ex=cut 1 ve

Director of the American Associarion of Tissue

MS. MOEW: Were you referring to the size

of the staff or the inspectorg?

L

DR. DiMICHELE: I was referring actually

- Yes, to the size of the graff and, vyou know,
inspectors Who carries out this function, I gueas?

MS. MOEW: Okay. We have scven people on
staff, and we have three consultant inso pectors, and

He|

that’s the size of the staff. We develop standaris

inspect and accredit the bank, and certify personn

who work in the bank. It is a lot of work.

oy

DR. DOPPELT: I might just add one poinr

As De. Fastlund mentioned, there is a fee associa o

with being inspected. So, you know, the AATE doegn

send these people out just for nothin but that ma
L 7

be one -- I'm not sure, but that may be one reason woo

some banks that aren’'t accredited choose not to e,

because the don't w a1t to pa an inspection
o

They may or may not be able to pass muster whean U=
Y y

et . inspected, but there is a cost associated w.: -

being inspected.

MS. MOEW: Oh, and I meant to say that

people who do our inspections are all, except for or-

former FDA inspectors, and one of them ig a for-.
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DR. ALLEN: Two questions. Health care
economics being what they are today, I assume that
hosplitals charge for the use of the operating room for
harvesting of tissues, and I just wondered who
actually pays that? Is that the collection

organization t

Nno expensas
Number two is there arve some places that do not charge

for thart. But number three is that the procuremont

DR. ALLEN: Okay. And second, what is the

n
~r
(1
-~
™

background and training of the people who harves
tissue?
DR. EASTLUND: The gqualifications of the
pecple who do the actual procurements vary quite a
bit. We hapgen to have over the years a mechanism of
certifying procurement specialists and tissue bankora.
So within the AATB accredited banks, they

king place and a certifying

F
o)
)]
I
n
T
3

exam, and 1t’'s quite comprehensive. Then, of course,
there is on-the-job training.
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tissue bank; whereas, some might be medi
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in the beginning, there are some that are funera

directors. We have physicians that do it, nurses,
medical technicians. It's a wide variety. Dental

assistants have been procurenment specialists also, bub
you have to go through the training first.
CHATRMAN NELSON: I‘d like to move --Yez?

DR. LEW: Yes, just one other thing. It

—

sounds like you all are very good about going to
different places and inspecting. But I'm just trying

to thirk in terms of what FDA has suggested, to gather

more 1information, and particularly to look at the

Is it avallable to you, particularly from
your menber people who belong to your organization, to
get data like on the percentage who have positive

cultures, what grew, and then after they are put in a

—

speclial antimicrobial solution, you know, how often do
they have to do that to sterilize it, and what do you
allow? Are there standards where, you know, after you
have tried once or twice to sterilize and it doesn’:
work, then you have to geor rid of 1it?

Is all tha® information easy for you to

NEAL R. GROSS
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gatner to offer to FDA for review?

DR. EASTLUND: It’s obtainable, and
currently the CDC is working with the AATH for a very
detailed look at that.

CHAIRMAN NELSON: Okay. In order to tr
to tinish up, I would like to invite Dr. Michael Lemngp
to talk about adverse reactions after corneal
transplants, the eye banks perspective.

DR. LEMP: Thank you very much, Dr. Nelson.
It's a pleasure to be here this afterrnoon.

What I'd like to do in the time that we
have here is to go through quickly some of the slide
material which you have all been provided, and sharo
with you some of our experience in eye bankirg.

I am Clinical Professor of Ophthalmol
at Georgetown and George Washington University. I'm
a corneal surgeon. I'm a former nember of the EDRAA
board, and I’'ve performed about 3,000 cornea
transplants over the last 30 vyears, both here ar-
abroad.

. What I'd like to do is share with you a
little bit of our experience in eye banking, which I
think might be germane to sowe of the interests tha-
you have here, because we have a fairly extenslve

experience going back approximately 50 years in thi=

NEAL R. GROSS
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subject. Next slide, please.

The first eye bank opened in 1944 in New
York City. Corneal transplantation actually hasg a
history that goes back about 100 years, but it's

really only be done in any large numbers for about
50 years. So it was really in the 1930s and Forties

a rare operation.

—
ot

We had no system of getting tissue.
was catch as catch can when donor material became
available. It was only in the 1950s that cornesl
transplantation dev. loped to the point where it became
more widely used, and pacticularly in the 1960s.

This is why that you find that the EBAA

was founded in the early 1960s. It’'s the oldeasgt
association of transplant organizations. It went

through a series of developments., So that by 1980
medical standards were promulgated.

There are 93 member U.S. eve banks. There
is only one eye bank which is not a member of the EBAA
in the U.S. So it’s a pretty inclusive organizartion.
In .the year 2000, 46,000 corneal tissues were
collected by members of the ERAA. About 35-37,000 of
those were transplanted here in the United States, and
the rest of that tissue was sent abroad. Next slide.

What is the potential for transmission of
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infection through cornea
here today is bacterial infection and perhaps fungal
infection.

There are two conditions in ophthalmology,
for those of you who don’t deal with this every day,
that we worry about post-operatively in terms of
infections. One is infectious keratitis, and the
second is endophthalmitis.

I'd like to just show you a few pictures

and show you what this is. Keratitis is an infection
of the cornea -- next slide -- which means this is

what a corneal transplant looks like, a modern cornexl
transplant. The central area that you see has been
transplanted.

4

That very fine suture that you see holds

)

it in place. It’s a 10-0 nylon suture. Those sutures

stay in place for a long period of time, because this

beq

o1

tissue is somewhat unique in its avascularity.
takes a long time for healing to occur.

Now that has some implications for thne
possibility of post-operative infection that are nco
necesgarily donor related, and so trying to sort the:s-
things out as to what might be donor related and wh .-
is not donor related is an issue that requires some
explication. Next slide.
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This 1s a picture that shows a case of

infectious keratitis post-operatively in a corneal

transplant. Keratitis is basically a bacterial
infection. It causes a breakdown of the corneal
eplthnelium and stromal involvement that you see here

without evidence of deecper involvement in the eye .
Next slide.

In contrast, you have a picture here of a

post-op patient. This was taken about 24 hours post-
op of the corneal transplant, and this patient has

endophthalmitis, which carries with it a much wor
prognosis, and that is an infectious condition in
which there are involvement not only of the outer
layer of the eye like the corrniea but the interior
layer of the eye.

It carrviers with it a very guarded
prognosis. Even though many of these eyes are saved,
the visual potential is not high in many of them thatr
have this. That relates to many factors, including
the speed with which it is recognized and treated, but
also to the virulence of the organism.

The organism that we most fear in
ophthalmology in these cases is Pseudomonas, and

within 24 hours, because of the liberation of the

Ul

proteolytic enzymes that Pseudomonas has, you can
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concern of ours. Next slide.

Now let's consider what is the incidence
of post-operative infection after anterior segment
surgery. In ophthalwmology that means surgery of the
front of the eye, and the major catecories that we
fall into are cataract surgery, glaucoma surgery, and
corneal transplantation.

Now the overall incidence is actually
guite low. If you look at that, you can see that
Cataract surgery 1s 0.08 percent incidence of post -
operative bacterial infections.

Glaucoma surgery to reduce the pressure in
the eye, making a valve-like opening in the eye for
aqueous to drain out, has a slightly higher incidence
but still guite low. When you combine cataract and
glaucoma surgery, which is what trabeculectomny is,
it’s about the same incidence.

Penetrating keratoplasty or corneal
transplant has a slightly higher incidence of post-
opexative bacterial infection, but it’'s still quite
low. Next slide, please.

This is another example of a severe case
of Pseudomonas endophthalmitis post-operatively. Nex:

slide.
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Now what are the factors that are unicue
to corneal transplantation that mig . predispose it to
the slightly higher incidence of post-op infection?

These are non -- perhaps most of these are non-donor

issgue

]
’n
0

There 1s a prolonged healing time. When
you put a corneal transplant in place, the average
healing time is a year, and sowmetimes a year and a
half, because you have to keep sutures in.

You have to keep sutures in for a long
time. They can loosen up. They can become a nidus
for infection, and that ig frequently a site for post-
operatlve infections, and they can occur months, up to
a year or more after the surgery.

The epithelial surface 1is disrupted
itself, which makes a good spot for bacteria to
adhere, and many of the disease processes which
necessitate corneal transplantation alter the surface
defernse mechanisms that make patients wmore likely oo
get an infection.

Finally, we typically use corticosteroids
on an extended basis post-operatively, which makss
patients a little bit more susceptible to infection.
Next slide.

A couple of general statements. I'd jus:
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like to share with you briefly whar some of our

nce is with this. There has been some interest

[0}
b
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m
s
-
D

in this recently, and just to share with you three
relatively recent studies that have been done.

Now the question is: Is there a clinical
utility 1in performing routine cultures of tissue
that’'s taken to be transplanted?

Over the years, a number of places have
routinely cultured the dornor rims, as we say. Just to
orient you once again, there are two ways of taking
corneal tiscue, one of which is to enucleate the whole

globe, which has been done for many, many years, and

that’s the way it was done routinely prior to the last
tern or 15 vears.
The last ten or 15 years it’s been much

more common to simply excise a bit of cornea and the
surrounding sclera and put that into a culture medium
and to transport it in that way. We have a good
culture media now which can keep the important cells,
the endothelial cells of the cornea, in pretty good
shape for at least a week post-operatively, and in
some cases longer than that.

It relates to a question that just came up
about 15 or 20 minutes ago. Where does this normally
happen? Well, nowadays 1t normally happerns in the
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hospital, maybe a hospital morgue .
It may be in a funeral director’s place,
wherever the tissue can be gotten, because it should

be gotten within 12 hours of the time of death. So

it

w

usually in those circumstances that the tissue is
taker.

Now despite the fact that I have said that
it is comwon practice, it has beern over the years, to
take routine cultures, this has become a controversial
issue because of a number of studies that have been
done. Next sglide.

The donor corneas undergo a sequence of
preventive strategies designed to minimize
contamination and transmission of infection, and these
are the standard things that go on with other tissucsx
such asg chart review, social and medical interviews,
aseptic technique and antiseptic rinse of the cadaver
eye, etcetera.

These things are not pafticularly unicue
to ophthalmology from the other tissue processing.
Next slide.

So you want to provide it with altering
its integrity, form or function, and that means, as
far as corneas is concerned, it’s transparency. Nex:
slide.
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It can’'t be sterilized and s2ill be viable
for transplantation. The cells die, and the tissue
worl't live. So it is preserved in a corneal Storags
medium, and the medium also contains broad spectrun
antibiotics to discourage bacterial growth. Nex:®
slide .

The EBAA promulgated the standards in 1980
for the practice of procurement and distribution of
corneal tissue. Next slide.

These arc some of the things the eye banks
are required by EBAA’s medical standards to have, and
they are fairly standard, and I think that they are
also typical of other tissue procurement procedures,

Once again, the EBAA has a very coumplete
procedures manual. A medical director and the eye
bank director are responsible for each bank for
assuring that the eye bank personnel comply with all
the applicable procedures, etcetera. Next slide.

The procedures manual also talks about
pre-ocular tissue recovery and donor preparatory
procedures, and they are fairly explicit, and this is
pretty stringently enforced.

The EBAA, in the process of certifying the
member eye banks, perforn site visits. There is a two
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Lo three-year insgection cycle. A: any given time, 90
percent of the members of the EBAA are Judged to be in
compliance with all of these,

At any given time, slightly less than ten

M

percent, a problem has been identified, and it’

mn

o
L

usually in the process of being reconciled. So there

is a continual process going on. Next glide.

And the contraindications. As was alluded
to in a question just a little while ago, are there
many exclusionary criteria? There are lots. These
are just a few of the ones that are sort of hot issucs

5
i

now, exclusionary criteria, particularly the ones that
relate to prion disease and to active septicemia and
active bacterial or fungal endocarditis.

Social medical history is particularly
important in terms of transmission of conditions like
HIV. Next slide. Let’'s continue. Just go next
slide.

These are, once more, just a little bit
more about the various things that go through. You
can see that in your material that you have. Next
slide.

Now the issue of corneozcleral rim
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cultures: The EBAA says it’s optional for eye barks.

What has basically happened over the last ten years 1s
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have gotten away frowm getting corneal rim cultures.

There’'s a cost factor involved but the

¢
(

main reason was that over the past 15 years there have
been a number of studies looking at corneal rim
cultures and seeing what relationship they had to
proven cases of bacterial endophthalmitis.

The bottom line is there’s not much. The
culture rate -- next slide; just keep going, and we’11
skip through that, too.

There is a recent study by Everts, et al.,

that locked at this. The culture rates that have beon

nge from about five percent to 32 percent

pij

reported r

Q

positive cultures in tissue that’s collected. That's
a pretty high pervcentage in many of them.
I was one of the authors in one of the

studies. We found a 28 percent positive bacterial

culture in corneal rims in about 230 cages. In nore

- of those cases was there any post-operative infection,

and in most of the other studies, all of which hawve
been retrospective, that looked back, there’'s boor
very poor correlation between what you find in thne
corneal rim cultures that were taken and the cultures
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that you get from the offending orgarnisms in real
post-operative infections.

That speaks to the fact that one of the
major sources of post-operative infections, whern they
do occur, is the resident bacterial population in the
recipient rather than the donor. Nex:t slide.

In this study five percent of the
corneoscleral rim cultures yielded microorgarnisms,
mostly coagulase-negative Staph. Two patients in this
series developed endophthalmitis, one with Staph and
one with Pgeudomornas, within three months after
transplant, and each had a negative culture, and
neilther patient’'s infection was temporally related to
the transplant procedure. In other words, it was a
long time afterwards. Next slide.

The authors of this study concluded that
preop donor corneoscleral rim cultures are unreliable
predictors of endophthalmitis, and the discrepancy
between the results of these cultures and subseguent
endophthalmitis, they believe, rendered them invalid
as a quality assurance procedure. Next slide.

There are several other gstudies. There is
one by Wiffen, et al., that looked at the wvalue of
routine cultures again. This study is of interest,

because it’s one of the largest studies. It's over
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1,000 patients that were looked at consccutively in a
university setting. Next slide. This was from Mayo.
The rim cultures are available as you see

here. There were three cases of endophthalmitis. The
rim cultures were negative in all three cases. The
rim cultures were positive in just under 20 percent of
the cultures that they took in the study. Next: slide.
They concluded that routine corneal donor

K o~ o e . g =Y~ . FR
rim CuLtCTu I ccive Value IO Cle

¥
cr

es have no predi
infective complications of penetrating keratoplasty.
Next slide.

Finally, there is another study from New
York by Speaker, et al., that looked at some of the

-

causative organisms of endophthalmitis following not
™ -~

just corneal transplant bubt other kinds of surgery.
Next slide.

They found that the organism isolated from
the vitreous, which is where you can get a positive
culture in the interior of the eye, was geneticallvy
identical to organisms isolated from the patient’s
skin, conjunctiva or nose in 82 percent of the cascs,
and in two of two cases following corne:’

plantation.

L
&L

trans

It speaks to the fact that the prin

N

culprit is the resident bacterial population on tre
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recio L Next slide Nexi slid
These just show you that there’s beon lots

of studies that have been dorne aboub corneal rims at
this point. Next slide.

Once again, Jgram positive orgarnisms are
uentl

the most frequently present on both the donor and

(‘\

recipient external tissues, and they are the wmost
comron causes of post-operative endopnthalmitis, Next
slide. Next slide. Let’s just skip over that.

So the Eye Bank Association of Anerica has
an adverse reaction registry. It’s been in place for
a considerable period of time. It geems to be working
pretty well.

We are certainly not satisfied with the
fact that we have any cases of posat-op
endophthalmitis, but the incidence is quite low in
this regard. There is more detailed informat ion about

the EBAA procedures which are very similar to thce

for other tissue bank operations here.

One final thing that I would leave you
with is there 1is a study ongoing now to try to
identify the predictive factors that may give a clue

to a patient that’s at higher risk for developing

post-operative endophthalmitis, and the results are

not in of that study, but 1t is in process rigli

i}

s
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and the ERAA will be monitoring thab closely.

I think those are the points that I really
wanted to cover here. I thank you for your attention.

CHATRMAN NELSON: Thank you very much.
Quest ions? Patients who get a correal transplant -

do they have perioperative or preoperative antibiotics

or is that not used?

DR, LEMP: There 18 gowme varitatlon 1rn
3 _ 1 .- e e B . - Y b RV I i I 1L
that. Preoperat 1ve no. Almost nobody does Conatb
o / £
Sy e ™ R SO . R T g b | D, - P e T
anymors ., Perioperaltive, yes, but they are almost
-, iR - -~ ? T = gy ~ (s 1 ] P ~
never sgystemid They are topical antibiotics, and
I =t V= e = B =T 1 <,/ v, M O ITiEY O nvj\f‘,z‘mcl Y f_r,",rn
LAy 4ate ustClU Valy.lly watio, Sl Wweit b LN

CHATRMAN NELSON: In some surgeries like
C-sectiorn, you know, that’'s dramatically reduced the
perioperative infectlion rate, the use of just a day or
the dose or two of antibiotics, when the problem 1is
with the endogenous flora of the patient.

DR. LEMP: We have the same experience 1n

ophthalmology, and the use has gone way dowrn.

. DR. ALLEN: That answered one of the
questions. The other one was just 1s 1t common or

uncommon to culture t

he anterior nares preopera y
and, if there is Staph. aureus lsolat: treat that
with topical antibiotics before surgery?

1 & [ P
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DR. LEMP: It’'s extremely uncommon. It’'s
not done. Actually, just as a point I will tell you
that as a surgeon one of the things that bothered me
a few years ago was the fact that you could get

concamination of the field by nasal secretions

Al
[
l®)

what -not .

One of the things that I was very
stringent about when we used to use a lot of general
anesthesia was that they used atropine to dry up the
nasal secretions, so you wouldn’t have that kind of a
thing as a potential contaminant. But, no, they are
not routinely cultured. Maybe they should be, but
they are not.

DR. HOLLINGER: Despite the

recommendations and all the good information that

suggests the rim cultures are not predictive, what
percentage of ophthalmologists still culture the rim?

DR. LEMP: I’'m not sure we have good data.
Pat, do we have good data? I don’t think we do have

good data on that.

; DR. HOLLINGER: I can tell you fram

Houston, I serve on a nedical board of the Lion's ey«
pank which is one of the larger ones, I think, in toe
country, and about 50 percent still culture. I thinx

)

O recommnand - - mans

t

we are in the process of trylng
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another recommendation to them that they probably
don’'t need to do sO.

Some of it, I think, 1is because of
concerns about litigation and so on, probably more
than anything else. Usually, it’s the older
ophthalmologists and sometimes the younger ones.

DR. LEMP: Habits are hard to change.

DR. DiMICHELE: Is there any correlation
data with infectious keratitis? I mean, most of the

data 1 association with rim cultures with

n

B
r

endophthalmitis, but what about infectious kevatitis,
and is there any reason to care about that, 1f there
ign’t? I mean, in other words, all this date that you
have shown us for endophthalmitis, but what apout
infectious koratitis?

DR. LEMP: We=1ll, number one, infectious
keratitis can lead to endophthalmitis, number orne.
Number two, even in the absence of endophthalmitis,
infectious keratitis can destroy the integrity of the
corneal tissue, therefore destroy 1its transparency,
and. the purpose for which you did the cornoal
transplant is not served well.

We have less information about that, but
we do have sowme inforwation, and actually there are

sone slides in there thar I didn’t take the time to go
-
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over that break out the incidence of keraritis

1

endophthalmitis and also the relation to the corneal
cultures. They are not predictive for that either.

DR. STYLRS: In your experience, 1is
keratitils more common than endophnithalmitis?

DR. LEMP: Thank goodness, yes.

DR. STYLES: Then why does your registry
seem to 1ndicate that the reported cases that
infectious keratitis is less common?

DR. LEMP: Becauzge I don’t think they are
reported as much, because they are not considered as
iwportant, because --

DR. STYLES: So you are sgaying thab you
have inconplete reporting then of your adversc
reaction registry with states. It specifically tells
them to report infectious keratitis, but you are
saying you suspect that it’s not being reported?

DR. LEMP: That’s a suspilclion. I can’t
prove it, but i1 know from a clinician and from

&

clinical practice that what happens is that many of
these casesg, 1f you recognize and treat it with
antibiotics within two days, it’s gone, and you dor’:
have tissue destruction, and you have no conseguor o
from it afterwards and --

DR. STYLBS: So you think vyou're ju=-
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g -- You're getting the more severe casges, and
the relatively benign cases are just being passed off
then?

DR. LEMP: I think that's provably true of
all reporting.

CHATIRMAN NEILSON: How long -- You said the
nylon sutures stay in for a year. You then take thom
out?

DR. LEMP: Usuzally, yes. They degrade
over aboub a two-year period, about between year tow
ard year three. They actually break down, and then
they can separate. Then a loose end sticks up and
becomes quite ilrritating.

The real reason that you take themn out at
a certain point afterwards when you feel you've got
good wound integrity and you’ve got a good scar around
the edge is the fact that they exart a certain tension
ort the shape of the cornea, and that affects the
refraction and whether you’ve got a lot of astigmatism
or what-not, and you try to get them out so it can
assume a shape you know what you’'re dealing with, and
you see how you can correct the refractive error
you've got at that point.

DR. FALLAT: How do you explain the largs

nurber of rim cultures that are positive, five to 30
7
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in view of the fact that 1t’s stored in
tic solution? Is there an explanation for why

2 such a high percentage of positive cultures?

DR. LEMP: that -- As Dr. Nelgon was

those cultures are takern prior to storag

)

m

ibiotic solution.

DR, FALIAT: What about prior to use?

DR. LEM: Well -- Excuse me?

DR. FALLAT: ctually

P

What abouft prior to :
it --

DR. LEMP: Sometimes they are taken, ves,

settings. You're rignt about that. Well,

one, the antibiotics we use don’'t cover the
spectrum that we have, and so I think that a
it has

to do with -- The disparity in the

Y

ng that vyou get between five and over 30
also has to do with the efficacy of the

mechanismns that you use.
You are certainly going to get a higher
medium and

e rate 1f you don’'t use transport

like that, and there’s a big variatlion in that

cultures are taken. But it’'s very

I think they are just contaminated, and I

that are used 1in the

T
-

0
n

antibio

n are not completely effective in eradicating
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then, really.
DR. LEW: I'm just wondering 1if ws can

learn something from the different groups, becaus

EBAA 1s obviously an older, more established group

tnan the AATH. I notice that you have already this

4y P e -
LLODe Loporc Ll

w0

It’s got holes in it, vyou know, as was
pointed out, but can FDA learn from this and have it
as a requirement for -- or reguest all the groups to
have something gseb up to do thig?

Also I notice the differences that your

N

group mentions that you do go back and expect people
to train everyone appropriately, and it’'s in vyour
guidelines. I suspect when you go to do your review:s
on site, you want to have documentation of that. Is
that also regquired for AATB? Is that something that
they want to implement as well?

Instead of reinventing the wheel, take
what’s good, and then elaborate that for FDA.
DR. LEMP: Good point.
DR. DOPPELT: Can I could just makz a

comment? In the AATB standards, they do require thar

each bank keep an adverse reaction file. So thas
information is there. They don't -- currently, they

don’'t have to -- You know, every time an incide:mn:
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1323 R4 ISLAND AVE, N,
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgros




w

iaN

(€3]

10

11

14

15

16

17

19

20

21

N

i

occurs they don't have to report to the AAT
However, 1f they are an accredited bank, we would
review that file when they come up for
reaccreditation, which is every three vyears.

I think one of the isgues for the AATH and
for the FDA and CDC is, you know, what kind of
reporting structure do you want to have? When you

e

have an  incident, when do you know about 1t?

M

Obviously, one of the messages here is
that we’d like to hear about it sooner rather than
later. So that'’s something that needs to be changoed.
I mean, so the data is there. It’s just that it’'s not
getting to the office in a timely fashion. So we have
some homework to do.

DR. LEW: What about the training issue?
Is that also a requirement, and you will check on that
whenever you go for site visits?

MS. MOEW: Yes. Training is required, and
training files are inspected at the time of

inspection, and they are maintained and documented.

.

CHATRMAN N=HL.SON: Yéur data never really
specified, of the keratitisg and endophthalmitlis, how
much was -- how many incidences were believed to be
because the cornea was contaminated or infected wheon
it was put in place, as oppoged to the endogenous
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infections of the gralt from the patient. Your data
aren’'t too clear on that.

DR. LEMP: We don't have data that are
clearer, because it wasn’'t looked at from that point
ol view.

CHATIRMAN NELSON: Are there episodes, you
kriow, during your 40-60 year history or whatever, that
it clearly was, you know, either two eyea from the
same patient?

DR. LEMP: Oh, yes. But those are mostly

s

anecdotal things that we have. Clinically, the thing
that -- There are two things that we hang our hat on
in that type of thing.

Numper one is the proximity between the
time of the surgery and the initiation of
infection. Practically all of these will occur within
48 to 72 hours of the time you do the cornea’
transplant.

Number two, what happened to the other ey«
tisgue that was -- Now that’s not -- The second one s
not a really good predictor, because I’'ve had my cwr
experience with that in which back 25 years ago I nal

a case of endophthalmitis, a terrible case of

[a]

endoprithalmitis, Psecudomonas, that occurred, and I
transplanted both corneas into two different patien: s
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ection. The obther ons

day. One got an in

Now that was prior to our taking donor rim
cultures. It wasn’'t commonly done at that time, bub
I meant the two donors together didn’t correlate into
-~ didn't result 1in infection in both of the
recipients,

DR. ALLEN: What proportion of -- Well,
let me ask it a different way. How long after surgery
is the patient discharged home? 1 agssume that many of
these are done in an out-patient surgical setting
today?

DR. LEMP: Usually about 45 minutes,

DR. ALLEN: My gquestion, obviocusly, was in
terms of follow-up and where a post-op infection, even
one occurring within 24 to 48 hours, it’'s

DR. LEMP: Usually, typically, the patient
is seen the next morning.

DR. ALTLEN: Buf it’s in an office setting,
not in a hospital setting where --

DR. LEMP: That’'s correct.

DR. ALLEN: So it’s outside of the routine
infection control?

DR. LEMP: Usually, vyes.

CHATIRMAN NELSON: We still have one person

e}
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he here?
MR. BURGHSS: Thanks for adding me on. My
name ig Billy Burgess. I'm the Senior Vice Pregideat

5

of Rescarch for Clearant, and we are a company that is

sing rnew methods, we think, of gamma irrvadiation for
pathogen inactivation, and we’ve heard about gamma
irradiation some today, and I'm in absolute agreemant

that convantional Gammna radiation affects the

structural integrity of bone,

al)
(SR

I think by the use of antioxidants

some methods we've developed, we can maintain good

mn
r

ructural integrity. I just wanted to show you a few
slides, because we've really turned our attention to
the tissue program right now because of sowme thought s
we had about emerging pathogens, concerns aboub not
being able to really processg aseprtically material that
ig not sterile coming in.

You krnow, I'm not going to spend a lot of

time on the advantages. I'm not going to spend any

/l)
time on the advantages of gamma radiation. You know,
the main strength is that 1t’s not discriminatory in
terms of pathogens.

If it’'s nuclelc acid based gamma radiation

or inactivate, 1it’'s peretrating which we think it’s

NEAL R, GROSS
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There is no addition in our process o

a3}

ddition of toxic chemicals like the psoralens theat
have to be removed later. It’s scalable, which again
fits, I think, some of the needs of tissue, and
validation is relatively straightforward. Next glide.

The advantages of 50 versus 25 kilograys -
- 25 kilograys 1is really the tops that any tissue
bank, I think, would use -- comes in beirky able to get
registance for us, to get complete inactivation of the
lipid enveloped viruses, and we’ve been able to gebt up

to 6 logs of reduction 1in the non-lipid envelop<d
viruses, and to date the non-lipid envelopes aren’t
disease problems, but 1in terms of the
potential for emerging pathogens we think the non-
lipid envelopes are a concern. Next slide.

I'm not going to give a big advertisemont
for Clearant today, but thne literature teaches agains:
the use of gamma irradiation for biologics as woll as
for. tissue. Our focus since we started about two
years ago has been on  plasma derivatives ard
individual therapeutic proteins.

We've been successful in a number of these

endeavors, and T think we've made significant progosass
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lzed tissue. I'm not going to show you a
lot of the tissue data today. We can talk about it.

I wag presenting to a bunch of investors
this morning, and finally relaxed for a bite of lunch,
and our President, Bill Drohan, care and said why
dorn’t vou see 1if you can get on the end of the BPA
meeting, and so there’'s not a lot here, and I know
it’s late. Next slide.

This 1s just a model that we use where wa
taks a bone chamber, a pilece of cortical bore, drill
out holes, and thern put variousg infections or
pathogens in it. In thig case, this 1s a vial of
Clostridium sordellii that came from the ATTC, put
thatt bone into the gamma irrvadiator, and 1’11 just
show you some of the results that we've gotten to
date. Next slide.

This is inactivation porcine parvovirus in

Fay

that bone, almost 6 logs of inactivation of the
toughest virus we have 1in our hands to inactivate.
Next slide.

This 1is the Clostridium experiment. We
took the spores, put them in the bone, and then after
irradiation, there’'s zero, 25 kilograys. That's two
and a half megarads or 50 kilograys, 5 megarads, then

cultured those under anacroblc conditions.
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What you can sea is tnat gamre irradias Lon
is very effective in killing. We get about 8 logs o
reduction in terms of the dilution serieg where we ges
Clostridium growthn. You know, that’s the Clostridium
about 8 logs of reduction, but
at 25 kilograys or two and a half megarads, we can
still pick it up in the stock in the first one to ten
dilution.

Contrast 50 kilograys. We are unable to
detect any residual Clostridium growth. The nex:
slide just shows an attemptb to quantitate a littole
better. These are the undiluted plates after 24
hours, a lawn of Clostridium growth. We can still seco
the begirning of a lawn after 25 kilograys, no grow:n
after 50. Next slide.

This 1s the 10 dilution, unirradiated, 2%
kilograys, were gorne by 10', and 50 kilograys,
obviously, no growth. Next slide.

10° dilution, still pick up colonies i
the unirradiated samples, none in the 25 or 50, and
then maybe one more slide.

Then, obviously, you know, Stapi.
epidermis, E. coli -- those are all easy to kill witn
gamma ilrradiation. We can kill everything. We <an
spike into the assay at 25 kilograys, but we do heooo
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this residual Clostridium spore content after 25
kilograys that we can’t pick up witn 50 kilograys of

gamma .

This was done at room temperature. Thesge
were lrradiated on dry ice where you can see the log
reduction 1in the 25 kilograys, a 1little more
problematic.

o

So tnat’s really all I had to shere, and

thanks a lot for giving me a chance to share some

data. But I think there are some effective means to
deal with the Clostridium and other resistant spores

I krow there’s not a lot of data that we
put out there yeb on the utility of gamma for doing
tissue. That's forthcoming. We’'ve got a numper of
tissue banks we are working with on this problem now.

DR. HOLLINGER: Did you say you could use
50 kilogray?

MR. BURGESS: We can. Everytiiing that

-

we've done has been -- We didn’t want to be ancthor
step 1in the pathogen inactivation. So the 25
kilograys is great for most bacteria. It's pretty

effective for the envelope viruses. Envelope viruses

ot

[N
%

we've got effective means in the plasma industry
leacst to deal with those, but the recoveries that wo
ograys on things like IVIG are

are seeing with 50 ki
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than 95 percent.

In terms of the tissue of the bone right
now -- You know, wes can take conventional gamma,
irradiate bone, 25 kilograys, there’s a 25-30 percent
reduct ion 1in the structural integrity. We can
reproduce tre data that’s in the literature pretiy
well.

By the use of these antioxidants during
irradiation, at 25 Kkilograys the integrity in

structural tegting is indistinguishable from

O
)

unirradiated statristically, and we are at about

1
>}

percent retention of structural integrity after
kilograys whicn ig well within the variance that we
see just from different tissue samples.

CHATRMAN NEISON: May I ask, were all
tissues -- It was pointed out that more tendons and
was a bigger problemn, actually, than bone. Than's
true for all the tissueg? You can do the same thing?

MR, BURGESS: I can’t tell you we're there
on tendons yet., I nmean, we've been mostly active 1n
the-bone program, because that’s the biggest part of
the industry. But soft tissues are certainly on our
list.

We've got -- We haven’'t done a spike in
the soft tissues. Wo've gob some recovery data.

FAL R, GROSS
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from marketing or offering or FDA licensure or

whatever 1L takes to have

think?

MR..BURGESS: We’'ve got one tissue bank
that we are -- I think we’'ve agreed to everytining but
the financials in terwms of -- and in terms of plasma,

fractionated are the same deal. We're not negetiat ing
the science anymore. Other people are doing
negotiating the financials.

So with tissue we think it has potential

to be soon.
DR. DOPPELT: I do have a question. I may
have missed this. What are vyou adding as an

antioxidant?

MR. BURGESS: Well, it’'s not a cooxie
cutter sort of procedure. Depending on the
therapeutic -- You know, there are two goals. The:c

is primary damage from gamma irradiation which we

1

can’'t control but doesn’t really damage proteins. It
hits nucleic acid.

The secondary damage from gawmas 1s trhe
problem, and that’'s the free radicals, reactive oxyg=:.
species that are genevated from the interaction

amma photons with water and oxygen.
J
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So there are two approachnes Clearant has

taken. One is to control things like moisture, water

r

tc reduce the potential to generate those free
radicals, and then by the use of protectants or
antioxidants to protect the protein from any freec
radicals that might be generated.

The most effective one that we’ve used 1s
ascorbate, which -- that’'s its normal function in our
bodies, to protect us from cigarette smoke and other
oxidantg, and it proves to be an effective protectant
for gamnma irradiation as well.

DR. DOPPELT: So what you are saylng is
that, for example, borne morphogenic proteins and other
proteins would not necessarily be affected by the
radiation?

MR. BURGESS: Yes. We’'ve done some woOrk on
-~ With tissue it’s hard to say which BMP or which
factor you are going to work with. We've done sowne - -
certainly, some work with the purified individusl
factors and can maintain the mitogenic activity, the
difﬁerentiating activity of those proteins in a test
tube.

For tissue, I’'ve shown you the structural
data. We've got some cell culture assays that you can

,

look for the BMP type activities in vitro. The real
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test is to do ectopic implants and show that you can

stimulate ectopic borne formation in animal models, and

we don’t have that data.

CHATRMAN NELSON: Do your procedures have
to undergo like FDA licensure or be acceptable to AATR
or what are the criteria to get this to be an
available standard routine, ordinary procedure?

MR . BURGESS: Tom Liynch, who used to be at
CBER, i1g head of our regulatory, and I'd really rather
have him speak to those. But, clearly, there will be
FDA review for the therapeuticsg, the biologics. The
tigsue depends probably on the timing.

CHAIRMAN NELSON: Dr. Solomon, our

nstructions were to have a discussion this afternoon.
I think we've had a discusgssion. But is our discussion
adequate for your needs or do we need to do or say ov
congider anything else? Ckay.

So for once, we have meb our targst. S
we'll see you in June, I guess.

(Whereupon, the foregoing matter went off

the "record at 3:35 p.m.)
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