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PROCEEDI NGS
Time: 8:39 a.m

MODERATOR SKI RBOLL: Good norning. This
norni ng we' re going to continue our discussion of the
public policy issues related to xeno with a di scussion
of the ethical, legal, and social framework for this
t echnol ogy.

Many, | think, people mght say this
morning, in light of what's been happening in the
newspapers with cloning, that xenotransplantation is
per haps just another new technology that stinulates a
nmyriad of issues related to ethical, |egal, and social
i ssues; but in fact, I think, many of us here who are
famliar with this arena woul d say that xeno poses
some specific and uni que ethical problens that deserve
di scussion here today and deserve broader discussion
in the future.

These issues, such as societal
ri sk/ benefit, confidentiality, inforned consent,

i nvol ving not only the patient but the conmmunity at
large, I"'msure, will be discussed here this norning.

Fortunately, scientists, the public,
publ i c advocacy groups, ethicists are not new to
fruitful and public discussion of issues around
energi ng and ongoi ng science. | think you will hear
|ater today in a part of the public policy

presentation that the Public Health Service has been
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considering this in light of our history with
reconbi nant DNA and the RAC, in the fornulation of
future oversight in public policy around

xenot ranspl ant ati on

Ri ght now this norning, we are
di stingui shed to have two very distingui shed speakers
and an illustrious panel to raise these issues, but we
don't have long for a nyriad, as | said, of very
i mportant issues this norning.

So lest you think that the only way we're
going to get to every ethical, |egal and social issue
around xenotransplantation -- the only way we could do
that is if we had the guy fromthe TV ads for Tyson's
Corner Center who did 100 retailers in 60 seconds,
that won't work here this norning.

Sowe will try to get as many of the
i ssues out on the table. As we get themout on the
tabl e, obviously, this is not the place where we're
going to solve themall. However, we would like to
have a focused di scussion of sone specific issues, and
we would |ike to have an opportunity for our two
speakers to speak, for our panelists to speak, and at
the end to have sone opportunity for sonme people from
the fl oor.

I know there are several very anxious
peopl e who are interested in having an opportunity.

So what we're going to try to do this norning is to
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try to end the panel discussion and our speakers by
9:30, which will give us 15 m nutes for speakers from
the floor and as many of themas we will have tine to
fit in, so that we will have adequate tine for

di scussi on and, hopefully, sonme time for our panelists
to conme back and respond to sone of the speakers from
the floor.

So as long as we all understand the ground
rules, let me nove forward. Qur first speaker this
morning is Dr. Harold Vanderpool. Dr. Vanderpool is
probably famliar to many of you.

He is a Professor of History and
Phi | osophy of Medicine at the Institute for Medical
Humanities at the University of Texas in Gal veston
where he teaches nedical ethics. He lectures wdely
and has witten on nedical ethics, and speaks often on
the roles of religion, science, and nmedicine in
Aneri ca.

O particular note to us this norning, he
has recently served on the 1OM conmittee on xenograft
transplantation. So I wel come Dr. Vanderpool, and
again fair warned is fair arned where, no matter how
good your oratory this norning, Leroy and | are going
to keep everything noving. Thank you.

DR. VANDERPOOL: Thank you very much.
comend the FDA, the NIH and others for these

excel l ent nmeetings, this public forumin which we can
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tal k about both the science and ethics, as well as the
public policy regardi ng xenotranspl antation

The ethics of clinical trials with whole
organ xenotranspl ants enconpasses fascinating and
serious ethical issues. Wdely discussed issues
i ncl ude whet her xenotransplants in humans viol ates the
| aws of nature (natural |aw), whether they wongfully
require animals to be sacrificed as sources for
humans, whether they will expend precious nedica
resources unjustly on a few persons to the negl ect of
basic care for nmany, and whether they will endanger
public health.

The | ast of these issues is particularly
worri some because of discoveries regarding the
initiating factors for the AIDS epidem c and recent
findi ngs over the capacity of endogenous retroviruses
in porcine tissue to infect human cells in vitro.

VWil e these issues, especially the |ast,
merit further discussion, four additional crucially
i nportant ethical issues have, | believe, been
negl ected. | should nention at the outset that | do
not regard dealing with these issues as particularly
daunting, such that they should delay the pace of
present research and devel opnent. They are,
neverthel ess, both tinmely and essenti al

The four critical issues that I will now

identify and exam ne briefly include the foll ow ng:
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That whol e organ and vascul ated ani mal tissue
transplants in human subjects call for considered

j udgnment s regardi ng permn ssible harm benefit
thresholds for the initiation and, nore accurately
put, the resunption of clinical trials involving human
subj ects; raise questions regarding the need to secure
i nfornmed consent for nedical personnel, patients

cl ose contacts, and possibly other groups; adds
serious difficulties to the securing of inforned
consent fromresearch subjects; and raise probl ens
with respect to how clinical trials should be governed
and approved.

The urgenci es of these issues runs counter
to the widely held assunption that the future risks of
xeno genetic infections conpletely overwhel ns al
ot her issues.

The first issue involved the inperative of
maki ng consi dered judgment with respect to perm ssible
harm benefit thresholds for the resunption of clinica
trials with xenotranspl ants.

To express this issue in a form of
guestions, what shoul d the bal ance be between expected
harnms and benefits of transplanted organs in order for
clinical trials to be ethically permssible? Wat
harm benefit threshold or thresholds for human
subj ects should we have in mnd as one of the nora

justifications for the initiation of clinical trials?
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At the present time, suppositions about
these risk/benefit thresholds are variable and
uncertain. Consider the views and suggestions of
various aut hors.

In 1992 a team of Polish surgeons
justified transplanting a pig's heart into a human
subject in order to extend the 30-year-old man's life,
because no al l ogenic transplant was avail able, and
they surm sed that they could overcome hyperacute
rejection. The man survived for 23 hours.

In 1933 Pearson and ot hers asserted that
a clinical definition of "success" is vital, because
bef ore cardi ac or other xenotransplants shoul d be
attenpted, they proposed that "the nedian survival
time of weeks to nonths should be established as the
goal post, making attai nment of a reasonable |ikelihood
of clinical efficacy.

More recently, Plant has suggested that,
whi | e hyperacute rejection can now be prevented,
clinical xenotransplants will remain problematic unti
addi tional barriers of acute vascul ar rejection and
cellular and hunoral reactions to donor antigens are
under st ood and over cone.

In the same spirit, Bach and ot hers have
argued that porcine xenotransplants w th human
subj ects should not be attenpted until prol onged

survival and "docunmented |l ong term function" is
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achi eved wi th nonhuman pri mates.

Stiel and Auchi ncl oss propose that
xenot ranspl ants shoul d not be undertaken until
patients who are too sick to be candi dates of

all ografts can be given xenografts that offer "at
| east the equival ent hope of success to any
al l otranspl ant they m ght otherw se receive."

The diversity of these proposals displays
a lack of consensus regarding the critical issues of
t hi nki ng systematically about the norally justifiable
ri sk/ benefit thresholds for the resunption of clinica
trials with animal to human transplant. The only
di scussion |'ve ever heard of this occurred yesterday
wi thin the panel

Unfortunately, |I've discovered that only
two articles expressly deal with the question, what
defines successful xenograft transplantation? As
i ndi cated by the physician authors of the articles
just surveyed, the necessity of thinking about
ri sk/benefit thresholds for xenotransplants is being
voiced in the nedical literature, which
i nterestingly, cannot be said about a nunber of
di fferent nonphysicians who have witten articles
about the "ethics of xenotransplantation.”

Di scussions of this issue are, therefore,
nmostly found in articles that focus on the scientific

base of xenotransplantation, the authors of which are
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someti nes unaware of the ethical underpinnings to the
subj ect that they call "scientific or logistical."

This inextricably science, nedical
ethical issue is nore conplex and nore fascinating
that it mght first appear. It enconpasses at |east
three factors that nust be played off agai nst one
another: Scientific/medical feasibility; clinica
urgency -- that is, the dire medical circunstances of
patients facing no other therapeutic alternative; and
t he prospects of scientific discovery within the
clinical trial franework.

Shoul d xenotranspl ants be noved into
clinical trials in ways simlar to the trials, errors
and eventual success of allotransplants? This is one
of the questions that needs to informour search for
greater coherence and consensus with respect to likely
scenarios involving experinmental xenotransplants wth
human subj ect s.

Now the likely scenarios |I have in mnd
shoul d not be viewed as sone way prophetic markers
witten in stone, but rather they should be both
realistic and possibly very imagi native scenarios that
will elicit critical thinking about what we have in
m nd when we tal k about approving trials with respect
to the bal ance between clinical workability and
medi cal urgency and scientific discovery.

Wt hout thoughtful deliberation about such
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benchmark scenarios, as well as imaginative ones, the
pi votal prerequisite of predicating ethically
acceptable clinical trials on clearly defined and
conpared risks and harns may well be overl ooked by

| ocal review commttees, which has been the case --
was the case in Poland -- and bring discredit to
xenot ranspl ant researchers and clinici ans.

The second issue, infornmed consent from
third parties such as patients' close contacts and
famly caregivers, as well as nedical professionals,
has been identified but rarely expl ored.

The draft guidelines of the U S. Public
Heal th Service opt for education over consent for

third parties. They say that research subjects should

follow a detailed plan that will enable each "to
educate his/her close contacts regarding the
possibility of the energence of xeno genetic
infections.” Medical personnel nust al so be educated

about the risk of infection, the precautions that
shoul d be taken, and so on

These | audabl e accents on educati on do not
negate argunments in favor of informed consent for
certain third parties. 1'll just make the argunents,
because | think the discussion is still quite open-
ended. The decisions are quite open-ended.

First, infornmed consent serves as a way to

protect researchers and nmedical institutions from
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harnms of legal suits that could arise from nedica
personnel in close contacts of patients who m ght
claimthat they were never told about the risk they
i ncurred.

Second and nore centrally, clinical trials
of xenotransplants directly affect and intervene into
the lives of the patients' close contacts, who nmust do
things to assure the success and safety of the
research, including willingness to undergo serumtests
and so on.

Since informed consent is predicated on
the ethical principle of respecting the views and
choi ces of others, as we would want to be respected,
are we not norally obligated to approach these parties
personally in order to secure their conpliance with
and comitment to the roles they are expected to play?

Third, consider confidentiality. The
Public Health Service drafted guidelines say that
basel i ne serum sanpl es should be drawn from al
medi cal personnel who deal with research subjects and
from personnel who handl e any of the human and/ or
ani mal tissues, cells and organs related to
xenot ranspl ant s.

These sanples are to be stored and subj ect
to surveillance by two Federal agencies. Should not
t he consent of these nedical workers be requested

after they are told who will have access to their test
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results, for how long, and what will happen if the

serumtests reveal, for exanple, they have a

probl ematic or enmbarrassing infection? Maybe this

just goes with the nmedical territory, but the issue
needs to be di scussed.

Study groups need to explore the pros and
cons of informed consent for third parties -- this was
done briefly at the Decenber 17 neeting of the FDA --
in light of some of the questions |'ve raised, as well
as in light of the ethical principles set forth in the
Bel mont report.

Unfortunately, the third and fourth
i ssues, infornmed consent for research subjects and the
approval and oversight of clinical trials, are
sometines nentioned in passing as well recognized
standard issues. This detracts fromtheir receiving
the attention |I believe they deserve

I nfornmed consent in clinical trials with
xenot ranspl ants needs to be thoroughly exam ned,
because the chall enges of fully informed consent in
these trials may exceed those of any known research
setting, including Phase | cancer chenotherapy trials.

The prospective subjects of xenotranspl ant
research are likely to be sick or very sick, and
desperate to have their lives extended. Neverthel ess,
to respect their autonony they will need to hear

about, understand, weigh, and nake decisi ons about a
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host of conpl ex concerns, either/or thensel ves or
their proxy.

These incl ude understandi ng the stage of
xenot ranspl ant research, including di scussions about
nortality and quality of life data from previous
experiments, the likelihood of nmedia attention and
conprom sed confidentiality, the risks and disconforts
of contracting and dealing with opportunistic
i nfections, information about the subject's risks of
devel opi ng ani mal medi ated or possibly genetically
created infections and of transmtting these to
others, the requirenent of adhering to a schedul e of
frequent, long termor |ifelong nedical surveillance,
of allow ng public health agencies to access all of
one's nedi cal records, and of consenting to a conplete
autopsy at the tine of death, the responsibility of
educating one's cl ose contacts about the risks of and
ways to control for infections, and detail ed
i nformati on about the trying and sonetinmes traumatic
psychol ogi cal effects of inmunosuppressive drugs.

Concer ned over sone of these conplexities
and over the possibility that overzeal ous surgeons
will continue to underestimate the risks and
exaggerate the benefits of these operations, the
United Kingdom Nuffield Council reconmends that the
consent of subjects should be secured by "trained

prof essi onal s who are independent of the transpl ant
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team"

| viewthis as a distrust driven policy
that woul d keep surgical teanms and their patients
subjects fromopenly and mutually dealing with the
many faceted hunman di nensi ons of xenotranspl ants.
Essential features of the content and process of
i nfornmed consent should be set out as guidelines based
upon a thorough understandi ng of noral autonomny, the
ci rcunst ances of prospective recipients, the self-

i nterest of researchers, for profit econonic
pressures, and the pros and cons of various approaches
to informed consent.

In addition to the specialists specified
in the Public Health Service draft guidelines, every
transpl ant team should, | believe, include a
psychol ogi cal counsel or, and the process of consent
shoul d be spelled out by each protocol that is
appr oved.

Now sonme IRBs will handl e these issues far
better than others, but | think guidelines are very
i nportant, given the conplexities of informed consent
inthis setting. | think it's a m stake by the
aut hors of a very recently published article that
things |ike extended conpliance are inposed on
research subjects.

They will not be inposed if informed

consent is observed. That's what inforned consent is,
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to inform people what the risks, benefits, problens
are for becom ng an experimental subject. Inposition
shoul d not be the question

The fourth and final issue enconpasses at
| east three sets of questions. | understand from Dr.
VWalters that he will be dealing with issues involving
governments in greater detail, but the first question
of whi ch has been di scussed at greater |ength than the
ot hers.

First, who should be responsible for the
oversi ght and approval of clinical trials? Should the
governance of xenotranspl ant research be exercised by

local IRBs, a national conmttee, or sone m xture of

t he two?

VWile the bottomline solution to this
question will likely entail turf battles over power
and control, it should reflect a carefully considered

answer to the follow ng ethical question. Which group
or groups will best foster concern, protection and
respect for human subjects and a commitnent to bal ance
possi ble harns to the public with possible benefits to
persons in dire need?

Good reasons support the view, and this is
the view |l hold, that a national body -- at the
present tine, the FDA -- should establish nmandatory
rat her than advi sory guidelines for the make-up

resources, standards of approval and nonitoring of
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| ocal review conmttees that would thensel ves conduct
hands-on revi ews of xenotranspl ant protocols.

Too many tiers of review or re-review, in
nmy judgnent, is problematic for a variety of reasons,
some of which we may wish to discuss at tine of the
panel di scussion

Second, what issues shoul d be addressed in
t he guidelines that are devel oped? Wile they should
deal with the dangers of infectious disease, they
shoul d al so expressly address the three critica
i ssues |'ve just discussed.

The U.S. Public Health Service deserves
prai se for explicitly recommendi ng the use of the
Bel mont report in its draft guidelines. Nevertheless,
the interconnections between clinical trials with
xenot ranspl ants and the ethical principles and
suggest ed applications of these principles in Bel nont
are far from obvious and should not be left nmerely to
chance.

Third, what shoul d guidelines for
xenotransplant clinical trials require with respect to
t he menbership of oversight committees? Because the
deci sions of these commttees will hinge on
under st andi ng the conpl ex cognitive and enoti ona
needs of prospective subjects, comittee nenbers
shoul d i nclude a nental health professional

Furthernore, in addition to the other
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speci al i sts, surgeons, scientists, veterinarians and
so on, specified in the Public Health Service
guidelines -- furthernore, to be able to define and
make reasonabl e determ nations with respect to the
ri sks and benefits of xenotransplants to recipients,
each oversight conmttee should review protocols in
consultation with former transplant patients unti
there is a sufficient literature on patients' points
of view

This mght or might not nean that forner
pati ents shoul d be standi ng nenbers of IRBs. The
availability of consults from scholars in research
ethics and religious traditions should al so be
consi der ed.

Wy do the harnf benefit determ nations
required of review committees call for personal and/or
soci al scientific based input fromfornmer transplant
pati ents? Because every definition and assessnent of
ri sks and possible harnms is inextricably derived from
sonme franme of reference, the adequacy of which depends
on the know edge, experience, degrees of enpathy and
personal agendas of those who are doing the
eval uati ng.

Furthernore, the assessnents of oversight
conmmittees needs to be infornmed by patients, because
the patient subjects are the ones who will be

under goi ng the experinmental procedures which are, in



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

turn, predicated on what they have to | ose and hope to
gai n.

As a recipient's best spokespersons,
fornmer transplant patients should, therefore, have a
say in what should count as the risks and benefits.
| suspect that they will raise the risk/benefit ratio
inregard to greater risks, as well as what |evels of
risk vis a vis possible benefits would be reasonabl e.

As pressures build for the initiation of
new clinical trails with xenotransplanted organs in
vascul ated tissue, it is inperative that the four
pi votal issues |I've discussed are thoroughly explored
and acted upon. As | say, these are not daunting
guestions, but they are questions to, certainly,
consi der here and beyond.

Wthout attending to these issues,
clinical trials with xenotransplants could begin to
erode the I ong and arduous efforts to uphold the
rights of research subjects and secure the public's
trust in and participation in nedical research

Thank you.

MODERATOR SKI RBOLL: Now | take pleasure
in introducing ny co-chair, Dr. Leroy Walters. Dr.
VWalters is Director of the Kennedy Institute of Ethics
at Ceorgetown, where he is also a professor of
phil osophy. He has witten and | ectured widely on

many issues related to nedical ethics.
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He is emnently qualified to | ead our
di scussion today of the ethical, |egal and social
i ssues related to xenotransplantation. Dr. Walters --
I know Dr. Walters as the Chair of the NIH RAC for
four years, where | was able to observe firsthand his
consi derabl e skill at |eadi ng broadbased di scussi ons
of science, ethics, and safety issues around
devel opi ng technology. Dr. Valters.

DR. WALTERS: Thank you very nuch, Dr.

Ski rbol I.

| had originally planned to discuss four
topics this nmorning, but 1've decided to discuss just
the first of the four. So let nme nention the four
and then focus on the first.

The first topic is public oversight for
xenotransplantation in the United States. That's the
topic on which I will focus this norning.

| had al so hoped to say sonet hi ng about
the noral justification for using nonhuman animals in
xenot ranspl antati on research, but that topic wll
surely be discussed by our panel, and it's been very
wel | discussed in the three major reports on this
subj ect, the one by the Nuffield Council in the UK
the one by the Institute of Medicine panel here, and
the one by the Kennedy Committee in the United
Ki ngdom

A third topic that | had considered
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di scussing was the selection of patients in the early
clinical trials of xenotransplantation. Here, the
trend in the reports to date has been to say that only
adults should be involved in the early clinica

trials.

| would agree with that judgment for Phase
| studies, but based on work with gene therapy, 1'd at
least like to put the issue on the table of whether
children shoul d not reasonably be considered subjects
in Phase Il and Phase IIl clinical trials. 1'd hate
to see children excluded fromthe potential benefits
of xenotranspl antation

Finally, there is a specialized topic
rel ated to neurotransplantation, both with
xenotranspl antati on and with human fetal tissue. That
is, whether the use of placebos is norally
justifiable.

If you do a Medline search, you'll find
that this is a very difficult topic to get at, and
there's virtually no interdisciplinary discussion of
this topic in the literature. |If you |l ook for sham
surgery, for exanple, you'll find 131 studies of
ani mal s, but not a single human study, and yet there
are studi es underway w th neurotranspl antation of
tissue frompigs, in particular, that have pl acebo
controls. These are for Parkinson's Di sease patients.

I think that that topic does deserve
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public discussion

Let me turn then to public oversight for
sel ected areas of bionedical research in the United
States and the United Kingdomfrom 1975 to the
present, and that provides a backdrop then for what |
think are some | essons fromthis 25-year or so period,
and I will conclude with a few suggestions for the
future.

I think the current situation with
xenot ranspl antation parallels three earlier episodes
in the recent history of bionedical research. The
first was the debate about the potential risks of
reconbi nant DNA research in the early 1970s.

The second was the public discussion of in
vitro fertilization after the birth of Louise Brown in
1978. The third was the preparation for the first
clinical trials of human gene transfer or human gene
therapy in the late 1980s and the early 1990s.

In the first case, a comittee established
by the National Institutes of Health, the Reconbi nant
DNA Advi sory Conmittee which we all now know
af fectionately as the RAC, devel oped gui delines for
| aboratory research, and these guidelines cane to have
the force of de facto regul ations.

Only a few types of experinments were
prohi bited, but sone studies had to be conducted under

such strict containnent procedures that the studies
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were, in fact, delayed by several years.

The RAC reviewed virtually all reconbi nant
DNA research at the beginning. Then as risk
assessnment data were accunul ated, the RAC gradual |y
handed over review responsibility to | oca
institutional biosafety conmittees.

Five years after the publication of the
1976 NI H gui delines for reconbi nant DNA research
virtually all | aboratory research with reconbi nant DNA
was being reviewed at the local level. So stringent
gui delines early on, gradual confidence that the risks
were quite small, and gradual decentralization of the
revi ew process.

On clinical in vitro fertilization and
research with early human enbryos, the United States
and the United Ki ngdom have adopted renarkably
different strategies for public oversight. The US.
had a very early commttee, the Ethics Advisory Board
of the Department of Health, Education and Wl fare,
and that name remnds us that this happened quite
someti ne ago

Wthin ten nonths of Louise Brown's birth,
the Ethics Advisory Board had published a
conpr ehensi ve review of |VF and enbryo research
However, public officials fromboth major politica
parties in the United States have found this topic to

be so controversial that Menbers of Congress,
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Secretaries of health rel ated agenci es, and even
Presidents have largely avoided it.

In 1994, an NIH committee thought to
revisit the issue of human enbryo research, but the
conmittee's recommendati ons were i mmedi ately qualified
by the President, and soon thereafter rejected by the
Congr ess.

The upshot of these devel opnents is that
all human enbryo research in the United States is
conducted with support of private funds and w t hout
any Federal oversight or public review.

Cinical I'VF is conducted in a highly
conpetitive private environment, subject only to state
| aw and exhortations to ethical behavior devel oped by
several professional organizations. |[|'mnot opposed
to ethical exhortations. | just wonder whether they
alone are likely to be effective.

A private sector advisory group, the
Nat i onal Advi sory Board on Ethics in Reproduction
call ed NABOR for short, produced several hel pful
reports, but seenms to have had only a mnor inpact on
the practices of infertility clinics.

In contrast, the United Ki ngdom has
devel oped a rather robust public systemfor overseeing
assi sted reproductive technol ogi es, including donor
i nsem nation and human enbryo research. In the UK

t he Warnock conmttee report of 1985 | ed through
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several stages to the current Human Fertilization and
Enbryol ogy Aut hority or HFEA for short.

The HFEA, a legislatively established
regul atory body, licenses research facilities and
clinical progranms in the United Kingdom HFEA al so
publ i shes an annual list of all U K research
prot ocol s invol ving human enbryos, as well as clinical
specific information about assisted reproductive
t echnol ogy.

For human gene transfer and human gene
therapy, there is still a different history of public
oversight. In the md-1980s the commttee that had
originally overseen reconbi nant DNA research, the NI H
RAC, gradually accepted responsibility for overseeing
human gene transfer research

A RAC subconmittee devel oped research
gui delines, the points to consider, and these
guidelines were in place before the first clinica
gene therapy protocol was put forward.

In the early years, alnost all human gene
t herapy studies were either funded by or conducted at
NIH.  So an NIH based conmittee was able to review
virtually all gene therapy research conducted in the
United States. Gadually, the private sector becane
nore interested in gene therapy, and N H fundi ng was
not necessarily invol ved.

In the early to mddle 1990s, the Food and
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Drug Adm nistration devel oped inpressive revi ew
capabilities for both gene and cell therapies.
Gradual |y, a partnership between NIH and FDA has

evol ved in which nost review of gene therapy protocols
and all formal approval and di sapproval now reside

wi th FDA.

The NIH RAC provides initial review of the
nost i nnovative or controversial gene therapy
protocols in a public setting, as well as sponsoring
policy conferences on general topics |ike human
geneti c enhancenent or new vectors for gene therapy.
In addition, NIH and FDA have col |l aborated in
establishing a registry to follow all patients treated
wi t h gene therapy.

Now what | essons can be drawn fromthis
history? You might say it's a small sanple. It's
only three bionedical -- areas of bionedical research
and it's a pretty short time frame when all of human
history is considered. W' re just |ooking at 25
years.

Nonet hel ess, these have been three
critical areas of bionedical research and technol ogy,
and | think certain | essons can be drawn fromthe
successes and failures that public policy has
encountered in these three arenas.

The first lesson that | would draw is that

a variety of public oversight nechanisns can be
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devi sed for new bi onedi cal technol ogy. These

oversi ght mechani snms can range from purely advisory
private sector groups, to public advisory bodies that
exercise their authority through the funding of
research, to full fledged regulatory bodies; and we'll
have to make a choice along that spectrum

Second, the extent to which these
oversi ght bodi es conduct their work in public varies
considerably. 1In the three exanples that | cited,
advi sory commi ttees have conducted nost of their work
in the public eye, while regul atory bodi es have held
public hearings or committee nmeetings but conduct much
of their work in secret.

A third | esson, the absence of governnment
oversi ght does not necessarily lead to greater freedom
of scientific inquiry or the nore efficient
i ntroduction of new bi onedi cal technol ogy.

Here, the contrast between the U S and
the UK wth respect to human enbryo research and
assi sted reproductive technol ogies nmay be particularly
i nstructive.

Now | know there are other variables and
that abortion politics is quite different in the
United States and the United Kingdom and yet when
see what is happening in the U K and what is
happeni ng here with respect to clinical in vitro

fertilization and human enbryo research, | can't help
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bei ng i npressed.

Some suggestions for the future: First,
the NIH RAC nodel taken by itself is not likely to be
well suited to xenotransplantation. 1t is difficult
to know exactly what fraction of xenotransplantation
research are funded by Federal agencies and private
bi ot echnol ogy companies, but it is safe to say that
nmore than hal f of current xenotransplantation research
funding originates in the private sector, and it may
be three-fourths or even 80 percent.

In contrast, N H provided nost of the
early funding for reconbi nant DNA research and gene
t herapy research. It would be awkward, to say the
| east, for NIH to oversee the work of biotechnol ogy
conpani es that receive no NIH research funds.

On the other hand, the NIH RAC has set a
standard for transparency and public accountability
that may be very inportant for the early years of
xenot ranspl antation research. Wth only two
exceptions in nore than 20 years of work, the RAC has
conducted all of its deliberations in public.

The NIH office that supports the RAC
mai ntains a public list of all gene therapy protocols
t hat have been submitted to the joint N H FDA revi ew
process, and each year the RAC has provided a public
review of the state of the scientific art in gene

t herapy, broken down by di sease category.
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For the early years of xenotranspl antation
research, what we may need is a new oversight nodel
t hat combi nes the best features of both public
advisory committees and regul atory bodies. Here are
several specific elements that | would like to
recommend for your consideration

First, regular public discussion and
revi ew of xenotranspl antation protocols that typify
the major lines of current research or that raise
novel issues;

Second, a public listing of all clinica
studi es invol ving xenotranspl antation i nto hunmans,
wi t hout regard to the sources of their funding, and
this list could be posted on the Wrldw de Wb and
anyone who was interested in the topic could have
access to it;

Third, a registry that tracks al
vol unteers in early xenotransplantati on studies. Now
an interesting question will be whether al so nenbers
of their inmmediate famlies should be tracked in a
registry.

Fourth, an annual accounting of the nunber
of animals used by species for transplants into human
bei ngs, and that provides another kind of
accountability for the field,

Fifth, an annual assessnent based on a

global literature review of the public health risks,
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if any, that may be associated with
xenot ranspl ant ati on

Sixth and finally, an external review at
the end of the first five years and every two years
t hereafter of whether a special oversight system
continues to be needed for this innovative new field.

Thank you very much.

MODERATOR SKI RBOLL: Panel nenbers?

MODERATOR WALTERS: In order to have tine
for audi ence participation, we're going to have to be
very efficient in the way we proceed. So | think that
what we will do is sinply go down the row, beginning
with Dr. Platt at the far end, and ask each paneli st
for initial conment not to exceed about three m nutes,
guestions that you'd like to see placed on the table
or responses or questions that you have to the two
earlier presentations this norning.

Then we will turn to the audience for
comments from the audi ence.

Dr. Platt?

DR PLATT: [I'ma transpl ant imunol ogi st
and a physician who is interested and works in the
field of transplantation. | nust say that |I'mvery
gratified and pleased to see the intense interest and
the consideration given to the variety of issues in
this field.

Qovi ously, transplantati on has been no
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stranger to controversy, but also plays a mgjor role
in the therapeutic armanentari umthat we have, as was
reviewed in detail yesterday.

| think that it's inportant that we have
sufficient time this norning to deal with the
guestions that will arise in regard to this, and | can
only, you know, echo ny interest and thanks to those
i nvol ved who so thoughtfully dealt with some of the
ethical issues that were presented this norning.

MODERATOR WALTERS: M. Benedi.

MR, BENEDI: Thank you. First, | want to
thank Dr. Any Patterson for inviting -- including us
in these talks, and Dr. Vanderpool has raised a
signi ficant nunber of questions that need the utnost
consi deration and attention.

"Il tell you a little bit about nyself
very briefly. | am a liver transplant recipient who

had an energency liver transplant with only hours left

to live. |If the donation from another human bei ng had
not cone, | would have been dead within two hours.
Needl ess to say, | amone of the |ucky

ones that can stand before you today five wonderfu
years later and say that ny life was saved by the
medi cal mracle of transplantation and the generosity
of my donor.

Many are not so lucky. Today as we sit

here, ten people with famlies, dreans and the desire



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

tolive will die. There are over 60,000 of us waiting
as we speak for a lifesaving transplant. Can we do
better as a community to increase organ donation?
Absol utely.

Shoul d we | ook to other nmeans to alleviate
this very growing list of precious lives that wll
surely die without hel p? Absolutely.

Shoul d we | ook to the scientific and
medi cal conmunity for new and innovative ways to save
lives? Yes, absolutely, with sonme conditions.

W& have heard here in the |ast two days
fascinating and exciting new procedures and therapies
that seemto address the need we all agree exists. |
want to assure you that, for us recipients and for
many out there waiting, that we, too, are concerned
and cautious about the prospects that some have
articulated relating to the spread of unknown,
unpredi ctabl e viruses to the recipients and to the
general popul ati on.

Al t hough the |ifesaving aspects to the
recipient is very strong, so is the desire that we not
be the ones that will endanger others for the benefit
of our own survival. Inforned consent by the patient,
their imediate famlies, health care workers, and
anyone that will come in contact with this possible
virus is of the utnost inportance in proceeding with

the clinical trial
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The | ong term expenses of the patient,
their imrediate fanmlies and others should al so be
taken into account when one puts an individual through
alifetime of exposure and testing. |Insurance issues
and work rel ated acceptance of exposed i ndividuals
needs to be explored, and possible solutions mapped
out. Educating the public will go along way to
all eviate sonme of these concerns.

I hate to be the one to raise these issues
when we are all so excited about the possibilities
xenot ranspl antation brings. |, for one, amone that
feels that this procedure will in the near future
alleviate, if not elimnate, the waiting tine for
those in need, and in turn save countless |ives.

Pl ease keep us, the public, inforned and
involved in this |lifesaving process, as the FDA has so
t houghtfully done with these proceedings. | comend
all of you that are dedicating your research, your
tal ents, your resources and, yes, your lives to this
nost i mportant work.

Pl ease continue cautiously, and let us
know t he bad news with the good. The public deserves
no | ess, and our children deserve and expect our
vi gil ance. Thank you, and God bl ess you.

MODERATOR WALTERS: Dr. Sonerville.

DR. SOMVERVI LLE: ['malso a transpl ant

i mmunol ogi st and a transpl ant physician. The
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realities of the donor organ shortage, which | think
were beautifully said just now, are well known to nme
as well as to ny coll eagues.

Initially, when | approached
xenot ranspl antati on through the eyes of that
situation, | was concerned. | thought that it was not
wel I thought out. This was about four or five years
ago. | thought that it was a lot of just let us do
this, we'll take care of it; and I at that tine was
inspired to join what's been a four-year effort for nme
to grapple with those issues, to establish for nyself
and to nmake sone small contribution to the dial ogue.

During that process, | think we have to
recognize that I think it's been remarkable. The FDA
the NIH, and the CDC, working together in a way that
I think was uni que for these organizations, cane
t oget her and focused trenendous resources fromthese
agencies with the full support of Congress, of the
President, through all their various mnions to deal
with these issues.

We've dealt in multiple public situations
with famlies, patients, anti-vivisectionist groups,
ani mal rights, conpany representatives, physicians,
surgeons, etcetera, again and again in open
di scussion, dealing with each of these issues. W' ve
recruited all kinds of specialists in retrovirol ogy.

Peopl e that never thought about transplantation now
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joined a growi ng field.

I think this has been a remarkable
process, and | hope that it continues, and | hope that
we support it, and | think it's been exactly what it
shoul d have been. | think trenmendous credit goes to
everyone who is involved, and | really appreciated the
small chance |'ve had to play init.

MODERATOR WALTERS: Thank you. Dr.

Prenti ce.

DR. PRENTICE: [I'mnot a transpl ant
surgeon. |I'mnot an inmunologist. Wat | amis a co-
chair of an IRB and an IACUC. 1|'ve been co-chair of

the IRB at ny institution for 17 years, co-chair of
the 1ACUC for ten years, and you all know t hat
xenotranspl antation will not occur at any institution
unless it is approved by both commttees.

The issues that have been raised here are
tough, difficult issues. They're not new i ssues.
They existed back in 1984 with the Baby Fay
transplant. They existed when the Pittsburgh group
did their transplants in '92, in '93, but they really
weren't addressed adequately.

| think they are being addressed now
through the efforts of groups such as this, but |
woul d I'i ke to endorse what Dr. Vanderpool said
earlier. That is, we need nore dial ogue. W need

nor e gui dance
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We reviewed at our institution our first
xeno perfusion protocol about four years ago, and we
struggled with the issue of informed consent and the
i ssue of zoonosis and, quite frankly, we did not know
what we were doi ng.

I think we've cone a | ong way since then
but we're nowhere near to the point where | think that
at ny institution we can performa valid review of a
xenot ranspl antation protocol. So I think we need to
continue our efforts.

I think that IRBs and | ACUCs are going to
need sone gui dance froma national group in terns of
what are the protocol reviewcriteria that we should
insist upon in terns of approval of a
xenot ranspl ant ati on protocol

VWhat are the issues relative to inforned
consent? How do we get informed consent from a
termnally ill patient? Wat about third party
consent or is it sinply notification and education?
We need to cone to grips with all of these issues
bef ore the next xenotransplantation protocol takes
pl ace.

MODERATOR WALTERS: Dr. M chael s.

DR. M CHAELS: Thank you. 1'd like to
t hank the speakers fromthis norning who so
wonderful ly articulated a | ot of the issues which have

cone up, and al so reecho the comments that have been
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made by the previous speakers on the panel

I think that a lot of these issues need to
have continued di al ogue and will require continued
di al ogue over years to cone, but | do believe, as Dr.
Sal onon has said, that in the |ast four years there
has been a great deal of dial ogue. W have noved
forward quite substantially, and I only can anticipate
that we will continue to do so in the future

MODERATOR WALTERS: Ms. Linn.

MS. LINN:  Thank you. | amfroma
regul atory office. M office is called Ofice for
Protection from Research Risk. The office was created
to enforce the Health and Human Servi ces regul ati ons.

Cinical xenotransplantation is subject to
multiple regulation for the protection of human
subjects. Utimtely, it is IRB s responsibility to
ensure that the rights and wel fare of the human
subj ect are protected.

There are four sets of regulation
applicable to clinical xenotransplantation. One of
themis the Health and Human Services, which OPRR have
authority -- oversight authority, and there are three
sets of FDA regulation in the 21 CFR 56 and 50 for the
I RB and inforned consent regul ation, and another one
is for 21 CFR 312, which the Biologics regul ate.

Al of the regulations require IRB review

There are eight criteria for IRB to review and approve
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protocol. Protocol xenotransplantation is not an
exception.

The interesting thing about the IRB review
requi renents -- one of themincludes that the subject
-- risk to the subject need to be mnimzed. 1In the
regul ation there is no requirenment for IRB to consider
that the subject to -- that the risk to the society
need to be mnimzed. So that's a challenge for IRB
and | think it's inmportant. |IRB need to deal with
t hat .

The PHHS gui del i ne for xenotranspl antation
did go beyond the additional protection, and | think
that it's to be conplinented

Anot her issue that I RB need to struggle
with is the inforned consent issue. W heard this
nmorni ng the two speakers, particularly Dr. Vander pool
mention that informed consent issues go beyond just
the subject. 1t goes beyond famly nmenber, third
party, health providers, and public at |arge.

How do we ensure to obtain the valid
i nfornmed consent when subject is so conproni sed and
the famly is in such a stressful condition? How
about Dr. Walters' point about the public disclosure
and public consultation? How do we define comunity?
That is a chall enge.

I think I agree that the current |RB nake-

up in nost of the nedical centers do not have the
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expertise to review the xenotranspl antati on protocol
I think a | ot of education effort needs to --
extensi ve education effort needs to be afforded for
IRB. Thanks.

MODERATOR WALTERS: Thank you. This is
very hard to ask all the panel nenbers to be so brief,
and | appreciate your tolerance for the brevity that
we need. Ms. Henry?

MS. HENRY: Thank you very much. As a
menber of the Patient Affairs Departnent at the United
Networ k for Organ Sharing, and also as a liver
reci pient who once laid in the intensive care unit
confronting the possibility of sone form of
xenot ranspl ant bridge therapy, | cannot overstate how
i nportant this conference and al so the ongoi ng
di al ogue between FDA, PHS and various organizations
and governmental bodies is.

It is of paranount inportance that a
di al ogue involving all relevant communities, the
public, transplant candi dates and recipients, and the
nmedi cal researchers involved be started now and be
continued as this field devel ops.

| appl aud Dr. Vanderpool for enphasizing
the role that transplant recipients can play on the
I RBs, and in keeping the patient perspective alive and
in front of the medical personnel so closely involved

wi th the experinmentation.
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I think al so we should keep in mnd, even
with the fabul ous | eaps that are being made in this
field, the inportance of maxi m zing the supply of
human or gans. " m hoping to avoid questions of who
shoul d get human organs versus who would be allotted
ani mal organs, so that a disproportionate inpact, if
t hese hard deci sions were made, mght fall on the
el derly, disabled, mnorities, and pose even harder
et hi cal questions than the ones we've been facing this
nor ni ng.

| was very pleased to find out yesterday
at some of the clinical discussions and presentations
of the many therapies involving cells and various
procedures sort of a step renoved from solid whole
organ transplant, such as the HepAssist, perhaps
di splaying ny bias as a liver recipient, giving liver
candi dates a chance to wait until they can receive a
human liver, much |ike kidney recipients on dialysis
have perhaps a | onger chance.

The question | would raise for the pane
is much Iike one that has been raised by sone of ny
col | eagues earlier on the panel, of infornmed consent
and how we can truly get inforned consent of patients
who are faced with the decision of do they accept a
xenograft or do they die. Can informed consent be
truly given in such trying circunstances? Thank you.

MODERATOR WALTERS: Dr. Evans.
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DR. EVANS: Yes. | had prepared sone
formal remarks which I will just sunmarize very
briefly.

My interests are in the social and
econom ¢ aspects of nedical technol ogy,
transplantation in particular. | think there are four
i ssues that we need to think of that have not really
been covered today in this discussion, and this has to
do with the -- The first one has to do with overal
heal th care expenditures.

As many of you realize, we spend an
i ncreasi ng amount on health care. Many questions are
rai sed as to how much we should spend. Currently,
it's about $1 trillion. By the year 2030, it will be
$16 trillion.

There's nothing inherently wong with
that. However, there are people who are very mnuch
opposed to spending a considerable bit nore than we
currently do. So we need to keep that in mnd

The second issue has to do with the need
and the demand for xenotransplantation. | would,
frankly, state quite clearly that there will never be
an adequate supply of human donor organs to neet the
demand, |et alone the need.

Unfortunately, we continue to go through
one charade after another where we try to convince the

public that, if they chose to donate their organs,
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there woul d be an adequate supply. That sinply is not
true. Many people still do not get on the list who
could potentially benefit froma transplant, and
woul d say that that will continue to be the case.
Therefore, indeed there is a serious need for
xenot ranspl ant ati on

I'"m al so concerned about our ability to
i nnovate in our health care systemtoday, given the
direction it has taken. If we were sitting anongst
peopl e today who were advocating a variety of
di fferent approaches to the delivery of health care
services, | don't think xenotranspl antation would be
even on the radar screen. |In fact, it would probably
be under the table, as it were.

I think that's somet hing we have to be

concerned about as we go forward. Industry will play
an increasingly critical role in the future. It's an
important role. | think we'll have to |ook at a

variety of different partnerships in order to make
this even come together in a reasonabl e way, given
what nost of us are up against today.

The final issue, | think, is one that's
even difficult to think about down the road, but I
would say -- and this ties in with the issue of how
much do we spend on health care, but issues related to
i ntergenerational equity.

I think, eventually, what we're going to



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

have is not only an agi ng popul ati on but an agi ng
popul ation that will becone increasingly large in
size. | personally think, if xenotransplantation were
successful, the percentage of our population that wll
exceed age 65 will become much nore marked than it is
t oday.

I think that that will raise an incredible
nunber of social issues that, as | say, are very
difficult for us to cone to grips with today, but we
need to start thinking about them now. Thank you.

MODERATOR WALTERS: Dr. Berger.

MR BERGER 1'd like to try and cover
sone basic issues that haven't been nentioned so far
I had noticed, this is a US. Public Health Service
policy, but I think the question of whether this is
the public or not is really out there.

VWhen | | ook around the roomand | see that
probably 90 percent of the people that are here really
have a very strong vested interest in this particular
topic, | really don't see the public participating
properly in this.

|'ve been to other conferences, and it's
pretty nmuch the sane audi ence and t he same ki nds of
people that are, in fact, here. So the question of
oversight -- do we allow the people that have really
a vested interest in the process be the exact sane

peopl e that are making the final decisions?
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|'"ve really becone synpathetic to
government agency officials, because | can see the
enornous pressure that's being placed before them

Secondly, since | do represent a nationa
ani mal organization, | do think that | should be
maki ng some nention, even though I do have a feeling

it wll go before a deaf ear. The xenotranspl antation

| OM bookl et that canme out barely -- and | nean barely
-- touched the concept of the use of animals -- barely
touched it.

There are mllions of people in this
country that ethically and norally object to the use
of animals in aninmal research. One nore point on this
subject: It's very curious -- The point was nade
yesterday. |It's made over and over again, that the
use of pigs is being done because people eat pigs.

Wl |, interestingly enough, people are
sl aughtering or eating pigs, and pigs are being
sl aughtered in | esser anounts year after year after
year, because we will all acknow edge that neat based
diets are not in our own best interests froma health
per specti ve.

As a matter of fact, it's a very
interesting cycle. Here we are eating pigs that, in
fact, may be causing disease that require potentially
a new organ. Then we bl ane these same pigs, call them

victins, slaughter them take the organs and put them
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back into the same people. Sonehow this doesn't
appear to be correct.

Thirdly, and really nmy last point, it's
really nore of a discussion on the utilization of our
heal th care resources; because this, | think, is
really the major topic that we should be | ooking at,
which is very much basic, before we even get into
topics |ike whether we should be having clinica
trials.

It would seemto ne that there are sone
basi ¢ things we should be doing first. More noney
shoul d be put into increasing the nunber of human
donor organs out in this marketplace. W acknow edge
that won't solve the problem but there's no reason
why we shouldn't be doing that first.

Secondly, we could be | ooking at options
like a presuned consent |aw or sonething like it.
Again, it may not be the answer, but it certainly
m ght have the potential to increase the nunber of
organs out in the marketpl ace.

Lastly, on the research allocation, there
have been sone very interesting reports and studies
that came out. Harvard School of Public Health just
canme out in Decenber about a major gap in U S life
spans, pointing to poverty areas which are the major
areas that have dramatic disease. N nety mllion

people live in the U S. with chronic disease.
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It seens to ne that, if we're | ooking at
al l ocating resource dollars, we should be allocating
themto areas, in fact, that we know that things could
actual Iy hel p.

Just | ooking at heart disease al one,
American Heart Association: 1995, 570,000 bypass
surgeries, 420,000 angiopl asti es; 960, 000 peopl e di ed
of heart disease, 41 percent of the nation's death in
1995. 58 million Anericans suffer some kind of
di sorder of heart disease.

We know t hat prevention is sonething that
actually works. That's been proven over and over
again. Wiy we're not putting noney, first of all, in
al l ocati ng noney towards prevention, diet, exercise,
stress managenent, before we | ook at these kinds of
i nvasi ve procedures.

If we're | ooking at saving lives, it does
appear to me that prevention is really the nanme of the
gane.

Lastly, is xenotransplantation really a
public health issue or is it profits? The Sal onbn
Brothers report in 1996 is |ooking at the year 2010,
the need for over 500,000 pig organs. W' re |ooking
at revenues of probably $10-12 billion in the drug
i ndustry. Is that push for profits really becon ng
before public health? Thank you.

MODERATOR WALTERS: Thank you. Dr.
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Vander pool, do you have anything to add?

DR VANDERPOOL: Sure, but let's let the
panelists finish. 1 have plenty of things to add to
every coment, but --

MODERATOR WALTERS: That's remarkabl e
self-restraint, Dr. Vanderpool. Dr. Auchincloss.

DR. AUCHI NCLOSS: Again, | think I had
enough tine in front of the m crophone yesterday. Wy
don't we nove on to conmments fromthe floor.

MODERATOR WALTERS: Al right.

( COMMVENT FROM THE AUDI ENCE)

MODERATOR WALTERS: It should be in the
materials that were distributed yesterday, but we can
certainly go through the group, beginning with you,
Dr. Platt.

DR. PLATT: |I'm Professor of Experinental
Surgery at Duke University.

MR BENEDI: |'mthe i medi ate past
Presi dent of the Transplants Recipients, International
organi zati on.

DR SOVERVILLE: |'ma nenber of the
Department of Mol ecul ar and Experinmental Medicine, the
Scripps Institute, La Jolla, California.

DR PRENTICE: |I'mthe Associate Dean for
Research at the University of Nebraska Medical Center.

DR M CHAELS: Pediatric infectious

di sease specialist, Childrens Hospital, Pittsburgh,
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Uni versity of Pittsburgh

MS. LINN: Deputy Director, Ofice for
Protection from Research Risk at N H

M5. HENRY: Patient Affairs Specialist at
UNGCS, United Network for Organ Sharing.

DR. EVANS: Myo dinic, Rochester,

M nnesot a.

MR BERGER |'mthe Executive Director of
the Animal Protection Institute, a national animal
advocacy group.

DR. AUCHI NCLOSS: And I'm a transpl ant
surgeon at Massachusetts General Hospital

MODERATOR WALTERS: Ckay. There were two
peopl e who had registered an interest in presenting to
this group fromthe floor, and I would like to ask the
first of the two people to come forward, if you woul d.

DR. BACH: M/ name is Fritz Bach, and | am
a researcher in xenotransplantation. | decided ten
years ago that | wanted to enter this field, because
as everybody here, we recognize the organ shortage;
but for nyself as well, | recognize that the
opportunities in terns of the bionedical tools that
were avail abl e, especially nolecular genetics, to
enter this field.

| remain excited, optimstic, and plan to
spend the next ten years doing research in

xenot ranspl antati on and, hopefully, making a
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contribution to that field.

The article that we wote in Nature

Magazi ne was occasioned -- and |'ve asked nyself this
several time -- why suddenly did | decide this was
inmportant. It wasn't so sudden, but it was about two
years ago, and came about, | think, because of two

reasons that we did not previously consider such an
article or tal king about these things.

One was the excitenent of the research
This is a terribly exciting field fromthe biol ogica
perspective. There are new insights that have been
gained into problenms that, | think, inpact far beyond
xenot ranspl ant ati on

The second reason, which certainly was the
nore proxi mal one, was that sone individuals were
begi nning to speak, | think, not terribly responsibly
about going into clinical trials with pig organ
transpl antation, and that worried ne, and I had the
great opportunity to make contact with one of ny co-
aut hors, the senior author on this article, Dr. Harvey
Fei nber g.

The group that finally assenbled -- | wll
spend only one mnute telling you who they are, just
in case you do not know. In addition to nyself, there
was Dr. Feinberg. Dr. Feinberg, for many years, was
the Dean at the Harvard School of Public Health. I

think he is one of the nost respected people in public
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health in this world.

He chaired several different conm ssions,
i ncl udi ng one on devel opi ng ways of handling risk to
t he public, which was published in 1996. | found that
vol ume exceedingly instructive and woul d urge anyone
else to take a ook at it. It's reference 14 in the
article.

Prof essor Daniels is Chairman of the
Department of Phil osophy at Tufts University. Dr.
Dani el s has dealt with these issues for many years,
and I found himto have incredible incisive focus
whi ch he brought to this group.

Lachlan Farrell is the ethicist at the
Beth |srael Deaconess Medical Center and Harvard
Medi cal School, and al so brought nmany of the ethical
consi derati ons.

Everybody in this room of course, knows
Jay Fishman, in addition to the other physicians who
were on this group to advise in various ways.

W saw this article, which was di scussed
for a period of well over one year, as a way to nove
forward i n xenotranspl antation, despite the discussion
yesterday; but we felt the great urge that it nove
forward in some formof ethical context, very much
along the lines that we heard so wonderfully di scussed
by Dr. Vanderpool and Dr. VWalters this norning, and

menbers of this panel
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W& began with no preconceived notions and,
in fact, at the beginning discussed all of the topics
t hat have been nentioned that 1've heard at this
conference and others, but eventually focused in on
one, because once again we saw it as a proximal
danger. That was to focus in on the risk to the
publi c.

It was our feeling that, if the public was
to be put at risk, then it should be the public,

t hrough sonme mechani sm such as the one suggested at
the conference chaired by Dr. Feinberg, that it should
be i nvol ved not only in being educated and educati ng

t he general public, but also in terns of helping in

t he deci sion making, a public that had no vested
interest, that was interested only in the ethica

i mpact on the popul ati on.

The first ethical consideration -- it was
the first, but certainly not the only one, and | think
the article says that -- was that the risk to the
public requires a public nechanismfor determnning the
acceptability of and method of consent to the ri sk,
and this is different fromthe technica
consi derations that so nuch of the discussion here has
dealt with.

W suggested a national advisory committee
as one nechani smthat could be used for this, and

further suggested that such a national advisory
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committee be made up of people from many wal ks of
life, thus representing a range of phil osophica
princi pl es and di sciplines.

W t hought that was very inportant, if the
public is to be represented, and furthernore, that the
education of this public representative body not be
the only part. They should be educated, but then they
shoul d take a role in the decision nmaking, including,
if the trials go forward, in ternms of the iterative
process that is needed for them

W thought that it is critical, as all of
us feel, | hope, that it be nade clear to the public
t he enornous positive inpact that successfu
xenot ranspl antati on woul d have on the practice of
medi ci ne, and this has to be explained clearly, along
with the risks; but the problem cannot be disnissed by
tal ki ng about education, as if the experts have to
el i mnate ignorance, persuade the public. The public
has its own concerns.

Lastly, in trying to sunmarize this paper
we said we offer strategy to handling the ethica
i ssues related to xenotranspl antati on based on the
optim stic perspective that xenotransplantation could
become a clinically useful procedure.

Why did we suggest a noratorium-- and
find a noratoriumno different than the words that

have been used back in Decenmber and Novenber, whenever
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it was, that the FDA put a hold on things. It is a
hol d on t hings.

We suggested it, because if the public is
at risk, then the public in sone way has to first
consent to undergoing that risk before we put any
further risk to that public, before we do any further
procedures that have risk associated with them

So we thought that in sequence that was
the first thing that shoul d be done.

Thank you.

MODERATOR WALTERS:  Thank you, Dr. Bach.
Dr. Sonmerville, do you have any comments that you
would |ike to add?

DR SOVERVILLE: No. | feel enbarrassed.
| didn't really want to be called fromthe floor to do
this, but | suppose just two very brief conmments.

First of all, | congratulate the ethicists
thi s norning, because you enbedded ethics in science,
and that's so inportant. To be frank with you, | was
very disturbed after yesterday's session, because
t hought the science wasn't enbedded in ethics, and
that's a reciprocal process, and it has to go on
concurrently.

It's not enough to do ethics as an add-on
at the end of having done your science. So that would
be the first point that | woul d make.

The second point is that | think it's
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i nportant that we identify the basic presunption from
whi ch we are working, and we haven't done that here,
as far as |I'm aware.

There's essentially four basic
presunpti ons you can take to doing science froman
ethics perspective. You can say, no, you can't do it
at all. For instance, perhaps that will happen with
human cl oni ng; or, yes, go ahead and do it, which none
of us do these days. W used to.

The other two presunptions -- W have to
choose between them They're, yes, you can do it, but
we' |l put sonme conditions on; or no, you can't do it
unl ess you show this.

Now | think one of the crucial issues here

is whether we're going to take a "no, unless" or a

"yes, but." Wat | heard com ng through yesterday
fromthe scientists was a "yes, but" position
I think what you would find from nost

ethicists, and what | hear this nmorning, is a "no,
unl ess” position. They often end up at the sane
out come, but not always, particularly -- and | think
this is crucial to the ethics of this situation --
they don't have the sane tineline.

One of the big ethical questions here is
how fast are we justified in going forward with this

ethically, which neans how much do we limt our

original sanples. For instance, how rmuch supervision
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and tineline do we have | ooking at what happens there.

Now there's a big conflict between what,
certainly, I would see as good ethics on tinelines,
and probably what -- certainly, what are comerci al
interests on tinelines here, which | see as a major
et hi cal issue.

Anot her issue that | think hasn't been
| ooked at -- We've tal ked about risk to the public.
I would actually suggest we may want to consider the
public as research subjects of this research, if we
genuinely think there are risks to the public, in
whi ch case we've got to get some informed consent from
t hem

That's a fundanental rule of the ethics of
research, but one group that hasn't been nentioned
except a little bit in Dr. Evans' remarks on economi cs
this nmorning is, we're not just tal king about risks to
the present generations here. W're tal king about
risks to future generations. So it's not just
i ntergenerational justice within our own context here.

It's al so generational justice of generations of the

future.

| mean, there's so nuch that you could say
on this that, obviously, I"'mnot going to do that. It
woul d be wong for me to do that. 1'd just nention to
you, however, | have actually done -- W' ve done sone

work on this.
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| cone from Canada, and we had a xeno
conference up there in Novenber, and one of the ways
in which | ended the speech that | gave there was that
transpl antati on has al ways been at the crossroads, on
t he one hand, of the new science technology in
nmedi ci ne, and on the other hand, the inpact of these
on science, including its val ues.

It's interesting to think back that the
birth of nodern bioethics is often put by a
bi oet hici st as being the date of the first heart
transplant. That so shocked the public into thinking
about what should we do about this.

So | think that it's perhaps not
surprising that we're com ng back to sonme new i ssues,
and, interestingly, again in the area of
transpl ant ati on.

There's a saying by an Australian judge.
He was actual ly tal ki ng about |aw and nedi ci ne, and
think we could apply this to ethics in
xenot ranspl antati on, that science and nedi ci ne and
ethics in this area are marching together or we'd
certainly like to see them marchi ng together, but I
think at present, still ethics is in the rear and
linping a little. So we've got to see what we can do
to fix that up as well.

MODERATOR WALTERS:  Thank you, Dr.

Sonerville.
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Are there other coments or questions from
the floor? Yes? Wuld you identify yourself, please?

DR. FERGUSON: M/ nane is Ron Ferguson,
and |I'm President of the American Society of
Transpl ant Sur geons.

We all have appreciated Dr. Bach for 25-30
years, but | think yesterday and today is doi ng
exactly what he wants done. | don't -- You know, I
think we all have the sanme concerns.

This is a process that's being put in
pl ace to solve those problens. Wether it upsets you
that it isn't solved today is one thing, but certainly
t he process has been a remarkable one, and it is
continui ng and ongoing, and it's going to get at
exactly the issues you bring up. So | don't
under st and.

MODERATOR WALTERS: Dr. Bach, would you
like to respond?

DR. BACH: Very briefly. Ron, I'mnot the
| east bit upset. | think the process is a wonderfu
one. To the extent that 1've been able to dig up
i nformation about it, I'madmrus of that process.

| put forward an idea which |I'mdelighted
to hear mirrored in ternms of what the plans are.

This nmorning | had the opportunity to speak very
briefly with Dr. Skirboll and Dr. Noguchi, and I find

that they are planning al nost exactly what we propose
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internms of formation of such a national advisory
comm ttee.

I think it is necessary, but | think it is
necessary to represent the public on an ethical basis,
and since they, too, feel that, I'"'mglad we're in
concert. \Whether a noratorium a hold, should be on
| feel quite strongly it should be until the public
has had a chance to speak about the danger to it.

I don't think we have the right to inpose
that, but otherwi se | hear the wonderful talks by our
two speakers saying a lot of the things that we said
inthis article. It took us a long tinme to devel op
but I'mvery pleased with it, and terribly pleased to
hear the comrents this norning.

MODERATOR WALTERS: Dr. Vander pool .

DR. VANDERPOOL: For the sake of heuristic
pur poses and further discussion, | would |ike to say
that 1've read the article by Dr. Bach and others very
carefully, and find a nunber of problens with it.

The nost inportant problemis it seenms to
me to be three or four years out of date. These
i ssues have been aired. You can al nost take
par agraphs out of the first page of the article and
say this has been the agenda of the past three and a
hal f years that has been going on, that is in this
article being represented as a future agenda when, in

fact, it's already past.
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Second, | think to call for a noratorium
certainly, brings public visibility and perhaps al arm
to these deliberations, but as a matter of fact, we've
had various kinds of non-official and sonetines
of ficial holds, noratoriuns or whatever you wish to
call them \Wole organ xenotranspl ants have been put
on hold, and still are for the foreseeable future.

So the call for a noratoriumnowis a cal
for sonething that essentially has been going on
per haps under different rhetoric.

Third, | see this as politically naive,
because it asks for a public -- "the public" to
del i berate about these issues, to decide what the
ri sks of xenotransplants are, to determ ne how they
shoul d be managed, and even how to deal with the
respective risks through different technol ogica
stages of devel opnent.

Maybe nmy know edge of Anerican history
escapes nme, but |'ve never seen the public be able to
do all those things with a conplex issue |ike that.

Now having said that, | think the public
is a msnoner. To have public input certainly is not
a misnoner, and that could be increased, as severa
peopl e have said, but certainly has been ongoi ng.

Finally -- | nmean, | have other issues,
but I think the prem se that underlies part of the

article, that xenotransplantation is a reverse of
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i muni zation -- or vaccination, because vaccination
i nvol ves the society and xenotransplants are for the
i ndividual, is a fal se di chotony.

Xenotranspl ants are being flouted as a
procedure for a very inportant and desperately sick
segnent of society, and at the same tine another
segnent or segnents of society may be under risk of
i nfection.

Soit's not -- | think the dichotony is
overdrawn and obscures the degree to which
xenot ranspl ants have the prom se of not only enabling
desperate patients to live, but have the spinoff
possibilities of medical advancenents in a variety of
ot her areas.

MODERATOR WALTERS: Dr. Platt and Dr.

Sal omon and Dr. M chael s.

DR PLATT: 1'd like to make severa

comments in regard to the discussion that we've heard

t hi s norning.

First of all, there seens to be an
assunption that risk exists. There may be a risk. It
may be that in five years we will | ook back and say

that there isn't a particular risk beyond what we
m ght ordinarily anticipate through the usual clinical
consi derations in transplantation.

So let's focus on the nature of this risk

with respect to infection, and | say this with due
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respect to the issues rai sed by Roger Evans, which
think al so were in consideration other social issues.

If we consider the risk of infection
there's a possibility that a xenograft could confer an
infection to the recipient that could not occur
t hrough any nmeans other than a transplant, or there is
the possibility that an infection could occur through
ot her neans, such as the contact between humans and
animals in various places such as farns.

If an infection can occur through other
means, then focusing overly on one activity such as
xenot ranspl antati on and not paying any attention to
other interactions will only serve to slow scientific
and nedical progress, and in the end won't address the
public health issues.

If, on the other hand, an infection can
only be transmtted by a xenograft and not by any
ot her neans, then in the end the val ue of
xenotranspl antation and its potential can't be wei ghed
wi t hout sone kind of a trial or a clinical opportunity
that enabl es one to evaluate the issue of infection

The second point | want to nmake is to
reiterate a point that was nade a few m nutes ago, and
that is that, really through this neeting and nunerous
ot her neetings, the issues have been addressed, and we
do have public bodies that already exist and that may

exi st to take up these issues and to wei gh the
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interests of the public.

It's not clear to ne how the public's
i nterests can be expressed and wei ghed in any ot her
way. Thank you.

DR SOVERVILLE: | have two brief
comments. One is I'd like to support what Dr.

Vander pool said. Dr. Bach and your coll eagues wote
a beautiful article. It's extrenely well witten, and
| agree with everything but the conclusion

The fact is that you could take ny slide
set and that of several others in the roomthat's been
devel oped over the last four years for these sort of
public forums and pretty much wite the article you
wote. | don't knowif I'd wite as well as you, but
it's very simlar to we'd wite.

So | don't think that there was anything
new in that article upon which the concl usion you
made, that there should be a noratoriumas we have
nmore public discussion -- and | think that, in doing
so -- | don't think that was your purpose, but in
doi ng so you basically challenge or reject the very
public, very successful and very remarkabl e work that
has been done by many, nmany, many col | eagues from al
wal ks of xenotranspl antation sci ence over the |ast
four years in such foruns.

The second qui ck comrent is vested

interest. It always cones out as sone ugly pejorative



term like | should be enbarrassed that I'ma
transpl ant physici an, because that nakes me vested.

I think that the problemhere is that this
is a tremendously conplicated area, the science, the
ethics, the nedicine, the human aspects of this. When

| started, | said to you that | got into it because
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t hought people were just going to go do it, and now
that 1'man expert, |'m suddenly vested, and you guys
are using that against nme as a pejorative term
because suddenly | don't represent the public any
| onger.

| really resent that. |If you're going to
make progress here, if we're going to be responsible,
then a public dialogue has to be with the active
participation of experts, and don't use the word
vested as a pejorative term W' ve earned that.
We're vested, because we're trying to do the right
thing for our patients. Thank you.

MODERATOR WALTERS: Dr. M chael s.

DR MCHAELS: I'Ill nake this extrenely
brief, because a |ot of people have already said
coments that | had al so wanted to echo.

The one thing that | amvery concerned
about by what has now become extraordinarily public,
t hough all of these nmeetings are open to the public,
that's right, not all of the public cone to these

nmeeti ngs; but what has now occurred in the newspapers
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is the inplication that there have not been these

di al ogues for the | ast several years, the inplication
that these issues are not being debated, discussed,
and reviewed, and | find that very concerning.

MODERATOR WALTERS:  Now |' m expecting a
trapdoor to drop this whole panel fromthe stage at
any nonent, because we're so far over our tinme.

VWhat | woul d suggest, just to nmake sure
that we hear fromas many points of view as possible,
is that we hear the comments of the four people who
are at the mcrophones who have not spoken before at
this point. Then | think we will have to draw this
panel to a cl ose.

AUDI ENCE MEMBER: Thank you. I'mwth the
Medi cal Research Modernization Conmittee. W're a
nonprofit health advocacy organization in New York
We're very concerned about the public health risks of
transferring zoonotic virus to the human popul ati on
and | would like to echo M. Berger's point that the
public really has not been fully included in these
di scussions, and al so that funds have not really been
geared towards preventing illness from-- or
preventable illness, which is now being | ooked at with
xenot ranspl ant ati on

My question is who will be held
accountable if and when a zoonotic virus spreads to

t he human popul ation? | think we have to recognize
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that the government has paid out conpensatory damages
to victinms of government funded radiation experinents,
vacci ne damaged chil dren

You know, people have been infected with
H V contam nated bl ood, and | would like to know if
the governnment is prepared to conpensate not only
xenograft recipients, should they becone infected with
a zoonotic virus, but nenbers of their famly,
rel atives, friends and nenbers of the public at |arge,
or who will accept that responsibility if the
government declines to accept it?

MODERATOR WALTERS: Thank you. We'll cone
to this side.

MR ONIONS: David Onions from University
of Gasgow. 1'd just like to summarize, | think, two
poi nt s.

One is | have great respect for the
aut hors of the Nature Medicine article. They're very
di stingui shed and very thoughtful people. | think the
final conclusion was unfortunate, although what |
think is inportant is actually there's a great deal of
consensus here in thinking between what was expressed
in that article and what has been generally expressed
at this neeting.

| want to express a personal view, in that

| used to be a "no, unless.” 1In fact, | was nore than

a "no, unless.” | was a "no, | don't think that's
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ever going to be possible, and I've shifted ny ground
as we've been involved in evaluating those i ssues over
a period of years.

Had sonme of the experinments turned out

differently, I would have a different view The
reason is -- I'mnow "yes, but,"” and the reason |I'ma
"yes, but," is you think through the consequences of

your actions.

In the United Ki ngdom when we had the BSE
problemor still have the BSE problem the group of
experts suggested that the possibility of transm ssion
of the disease to humans was |low, very unlikely. As
it happens, it |ooks now they were wong and, of
course, now experts are derided, but they actually put
in the caveat. They didn't think it was |ikely, but
they conceded that it was possible.

I think that's the position we're here
wi th xenotranspl antation. The consensus viewis, |
t hi nk, that probably nost of these disease risks can
be contained and controlled, but we m ght be wong.

So you nust think through the next step of the
consequences of those actions.

I think what has been forgotten by sone of
t he outside conment, both in the press and also in the
scientific press, is that it's not envisioned that
everyone tonmorrow i s going to go into wi de scale

clinical trials. These are going to be closely
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nonitored trials.

| think it's that conmponent of the control
that makes a great deal of difference. 1 do not
bel i eve personally we're going to start a world
pandenmic, even if as a group of experts we are
collectively wong and di seases are transnmtted from
a xenotransplant to an individual patient.

The ki nds of processes, controls that can
be put in place, | think, are certainly there to
prevent that happeni ng.

MODERATOR WALTERS: Thank you.

DR FI SHVAN, Jay Fishman, Mass. Cenera
Hospital. |'ve been one of the vested interests for
about four or five years as far as this process has
gone on in devel opi ng approaches to safety in
xenot ranspl antation, and as |'ve said yesterday and on
previ ous occasions, | think we've done a great deal to
enhance this potential safety of xenotranspl antation
and there are still risks that we don't know about,
maybe zero, maybe limted.

| think that it would be arrogant on ny
part to say, because | feel confortable with this,
that we an imedi ately transfer this to the genera
public. When | say the general public, and Dr.

Vander pool expressed this difficulty very el egantly,
it's a dichotony between third party risk and how do

you conmmuni cate or educate or whatever we're supposed
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to do with the great outdoors out there.

If you | ook through the audi ence here,
it's a wonderful group of individuals who have been
very proactive in devel oping safety nonitoring and
ot her approaches, scientific advances in
xenot ranspl antation, but this is the same public
that's been represented at each one of these
conf erences.

So | think we have to nove beyond these
doors, and | think this process that has been
instituted by the Public Health Service has been a
wonder ful one and certainly has contributed to the
evol ution of ideas of the safety in
xenot ranspl antation, but | think we can do nore.

I think we can do nore particularly in
regard to considering the ethical concerns as rel ated
to the public interest.

MODERATOR WALTERS: Thank you.

AUDI ENCE MEMBER: Marlon Levy, transpl ant
surgeon fromDallas. | think the arrogance lies with
t hose researchers who think that the nedia, press
rel eases, articles in USA Today are a proper way to
subvert the dial ogue that's been going on now for
several years.

If Dr. Bach or anyone el se who perhaps
hasn't held the hand of a dying patient in a long tine

would like, 1'd be very happy to invite themto Dallas
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and to be in our intensive care unit as our patients
are dying for want of transplants. Thank you.

MODERATOR WALTERS: Dr. Bach, would you
like to respond?

DR. BACH. Well, obviously, | cannot
respond to everything that's been said, |'msure, very
sincerely and very thoughtfully. One of the nmjor
suggestions, if not the nmajor suggestion, that we felt
we had in our paper was to create a national advisory
conmm ttee or sonme such nmechanismto deal with these
ethical issues representing the public.

Wth all due respect to Dr. Vander pool
there's an extensive literature on how to represent
the public, and we suggest that, and I'mconforted --
and | have to stress it again for people who say that
we're four years out of date. W nade a great effort
to informourselves of what was out there, and | hope
the article pays adequate tribute -- we tried to -- to
this process that's been going on, but we're
suggesting how to handle this issue.

My confort cones fromthe fact, as
mentioned before, that this is exactly what is now --
now in 1998 -- being proposed by the very people who
have been sitting as the regulatory authorities. So
we're hardly out of date. We're directly in concert
wi th what they're proposing, but we have a slightly

different idea of how the public should be represented
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and what shoul d be done.

It's not a brand new idea. As | said, it
conmes very largely out of a conference that has been
published in 1996. W nmay be politically naive.
would readily admit, I'"'mpolitically naive, and when
| read the paper every norning, | realize how
politically naive I am but that does not nean that a
physi ci an who has sat with those patients, as | have,
has had themdie as |I sit there, does not have a right
to stand up and say there are other concerns here, and
I think what we should be doing, since you are now
suggesting this commttee, is we should be having a
debat e.

I think we should be having the
intercourse that is necessary to listen to each
other's positions, with all due respect, Dan -- W' ve
been friends for a long tinme -- not weigh back on, ny
heavens, we've been doing this.

| think there's some new ideas here, and
| ask that, no matter how carefully you' ve had a
chance to read this, perhaps read it once nore. W've
put a year and a half into this. As | say, I'ma
m nor part, but there's a lot of thought in this, and
I"'mdelighted that it's now being planned by the very
bodi es that run this type of technical and now ethica
consi derations. Thank you.

MODERATOR WALTERS: Dr. Vander pool and Dr.
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Berger will have the [ast two words.

DR. VANDERPOOL: | just want to reiterate
the significance of an issue identified by Roger Evans
and commented on by Alan Berger. That is the question
of the expenditure of public resources for
xenot ranspl ant ati on

The argunent can easily -- has been
frequently said that this is a |lot of noney for the
fewto the neglect of the many. | think it's nore
conplex than that. | think the -- and | think we need
to think seriously about the degree to which
xenot ranspl ant, perhaps as nuch as allotranspl ants but
certainly as a dramatic instance, caused into play the
Judeo Christian enphasis on the inexpressible value of
t he individual versus the mass.

So we have to deal with that value, which
| suspect everyone in here holds. At the sane tineg,
we don't want to neglect the | arge nunber of people.
So | think nore reflection needs to go on, and part of
that reflection neaning that whatever spinoffs for
xenotransplantation that will make it even extend well
beyond the individual patients who m ght receive
transplants, cellular, tissue or organ

DR. BERGER: 1'd just like to respond
qui ckly to some comments over here. | certainly
didn't nean that vested interests were necessarily a

dirty word nor do | not respect and value the coments
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and experience of people here either

VWhat | was indicating -- nor the comrent
about this being public. Just because you say it is
a public neeting does not necessarily nean that the
public is represented, and | would like to thank Dr.
Patterson for having ne here, since she does know what
nmy basic comments are.

Just a very quick exanple of how the
public could be better represented here: A survey,
Harvard School of Public Health, found that 34 million
Ameri cans faced serious problens in getting needed
nmedi cal care -- 34 mllion.

So what we're really tal king about in a
much broader sense is how we allocate -- how HHS
all ocates our health care dollars. W' re |ooking at
expensi ve procedures. My only point here and the
poi nt that maybe many ot her public interest groups
m ght have: Maybe we should allocate those dollars
differently, nore for prevention and less for curing
illnesses, and we might actually save nore lives.

MODERATOR WALTERS: 1'd like to thank all
of the panelists and al so those of you who coment ed
fromthe floor, and | apol ogize to the groups |ater
t hi s norning.

( APPLAUSE)

(Wher eupon, the foregoing matter went off

the record at 10:27 a.m and went back on the record



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

at 10:43 a.m)

MODERATOR RONCHI @ I'd like to ask
everyone to please take their seats. | don't want to
have to call you by name and ask you to stop tal king.
So pl ease sit down.

Al right. This next session is on
i nternational perspectives, and internationa
col | aborati on and cooperation in the field of
xenotranspl antation is absolutely critical
Infectious agents don't respect national boundari es.

You and | can travel to other countries.
We carry a passport. W go through custons. CQur
m crobes do not, and it's critically inportant that,
just as within each nation there are assessnents of
the risks beyond each individual patient, that we as
nati ons | ook at our policies in a nore gl obal context
and | ook at what we are doing relative to other
nati ons, and act to address the public on the gl obe at
| arge rather than just in each of our nations.

VWhat you're going to hear about today are
the risk assessnments and the al gorithns that other
nati ons who are grappling with the ethical issues, the
i nfectious di sease issues and the need for organs
avai l abl e for transplantation -- what progress they've
been nmaki ng.

We're very fortunate to have two experts

to be noderators for this session. Dr. Elettra Ronchi
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is Chief Coordinator of the health and Bi ot echnol ogy
Products within the Directorate of Science, Technol ogy
and Industry for the Organization for Econom c
Cooperati on and Devel opnent in Paris, France.

She has been responsi ble for coordinating
revi ews of soci oeconom c inpacts of |eadi ng edge
t echnol ogi cal devel oprnents in health and bi ot echnol ogy
and their regulatory framework for the 29 CECD nmenber
countri es.

Dr. Clara Wtt is currently advisor at the
Worl d Health Organization's Division of Emerging and
O her Communi cabl e Di seases Surveillance and Contr ol
where she provides expertise, |eadership and gui dance
in zoonotic and infectious di sease prevention and
control in laboratory ani mal medicine and sci ence
matters to senior policy and programmatic staffs.

These two wonen have been | eaders in the
field of catalyzing international dialogue, and this
nmeeting is one step along a long road that |ies ahead
of us. Ladies.

MODERATOR RONCHI : | will be very brief.
I"m honored to be here today. Mybe several of you
are famliar with what OECD stands. It stands for
Organi zation for Econom c Cooperation and Devel opnent.
You're probably famliar with the OECD i ndi cators
about how well countries are faring with their

budgets, how conpetitive they are, and on risks about
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new | eadi ng technol ogi es.

W' ve heard this norning that much of the
current debate seens to echo debates about reconbi nant
DNA research. COECD was there. On gene therapy, the
CECD was there. However, | would like to point to the
fact that E does not really stand for ethics, but this
woul d underm ne, actually, the broadness of the
debates that the OECD usually carries out

It does stand for economics. So we wll
and we are particularly interested in the economc
aspect, but this, for us, has the nmeaning of social
| egal and ethical aspects as well.

| was very excited to hear today Dr. Evans
di scuss sonme of the socioeconom c aspects that we are
interested in looking at within this probl em of
xenot ranspl antati on. W know t hat nmuch of the
research today is funded by the private sector

Because of the current characteristics of
t he pharmaceutical gl obal market, much of the future
| ying ahead of us will involve a fair anount of trade
of organs, and we would like to look into regul atory
aspects, international regulation of this trade.

We are interested in proprietary issues,
and we are also interested at the end of the day at
who is going to pay; because nost OECD countries are
very concerned with increased health care budgets.

This is just a very brief introduction.
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I would like also to nention that the OECD
is co-sponsoring with the WHO and t he New Yor k Acadeny
of Sciences a neeting in New York on the subject, the
18th of March of this year. Woever is interested in
nmore information on this nmeeting, which is a closed
nmeeting, please do not hesitate to get in touch with
me after this roundtable. Thank you.

MODERATOR W TT: For the sake of tine,

"Il try to keep the introductions fairly brief. The
nor e el aborate bi ographical information about our
speakers for this norning is in your packet handout.

Qur first speaker is Andre La Prairie from
Canada. He is a policy analyst for Therapeutic
Producti ons Programw th Health Canada, and |I'm not
giving you much time to reach the podi um

MR LA PRAIRIE: Well, sorry for such a
| ow tech presentation for a high tech subject, but I
find that if |I stand here, | can't see that little
flashing red light. So you won't be able to pull ne
of f the stand.

It's certainly been a pleasure to
participate in this neeting on policy in
xenot ranspl antati on, and an honor to present on behal f
of Health Canada our experience in dealing with the
sanme Kkinds of issues.

The depth and breadth of know edge that

have sort of been attracted here -- it |eaves ne a
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l[ittle bit awestruck, and | felt sort of a simlar
feeling when | was at the recent WHO commi ttee neeting
on xenotranspl antation, you know, because everyone
else is certainly nore of an expert than I am

Actually, at that neeting it was Dr. Jeff
Platt who, after | gave a simlar talk on Health
Canada's policy, he sort of challenged the need for
such an overpowering regul atory oversight in
xenotransplantation. | think I gave him an
unsati sfactory answer.

| sort of said, well -- because his
qguestion was, and | heard this yesterday, too, nost of
the innovations in nmedical research have conme from
i ndi vidual practitioners dealing with the best
interests of their patients, and if we had that same -
- the sane regul atory oversight today that we did, you
know, say, 10-20 years ago, nmaybe there wouldn't be
transplants at all.

So again, nmy answer then was, well, you
know, this is a new environnment that we're dealing in,
and I'mjust a poor policy analyst trying to deliver
t he best response to the demands that the public
makes, but | think the answer | really wanted to give
himwas in this slide that -- overhead that | didn't
have at the time, which suggested that perhaps
physicians today aren't |ooked at in the sanme |ight

that they were a few years ago where, obviously, this
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is a Dilbert cartoon tal ki ng about career choices.

" mneither a physician or a scientist.
So | don't have to take this tiebreaker question, but
if I was, the question | would ask policy analysts
are, you know, just what nakes you a better gatekeeper
t han anybody else in dealing with these new i ssues.

Certainly, in Canada we have some recent
exanpl es where policy has failed us. Qur fisheries
and oceans departnent has been criticized for its
managenent of fish stocks, to the point where the
supply is dimnished to al nost nonexi stent |evels.
Cl oser to home, we've been criticized in the recent
bl ood commi ssion, a regul ator that was under-
resourced, underfinanced in dealing with health issues
in blood.

Even a personal exanple: Just a couple of
weeks ago, a bunch of us sitting around Policy
Di vi sion, |ooking outside at the weather, and we're
being told to go honme because, you know, the city is
bei ng cl osed down; and we thought, well, just another
storm the city is probably trying to get sone noney
for infrastructure or sonething |ike that, and of
course, within 24 hours the nost of Ontario and Quebec
were declared a national state of emergency by the
Prime Mnister. MIlions of people were wthout
power. | think in excess of 24 people actually died

because of the storm and the costs are in the
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hundreds of mllions of dollars.

So certainly, you may be skeptical in
t hi nking that policy analysts who can't even | ook at
t he weat her and deci de whether there's a risk can
address the issue of xenotransplantation

So hopefully, I'"Il be able to put those
feelings at ease today as | go over the role and
responsibilities of the Health Protection Branch in
the area of therapeutic products, talk a little bit
about our standards based ri sk managenent nodel
addressing transplantation, its advantages, and how
that can work for xenotranspl antation

So therapeutic products comes under the
risk unbrella of Health Protection Branch and incl udes
bi ol ogi cs whi ch, of course, are vaccines, blood,
organs, tissues, reproductive tissues, and
xenot ranspl antation, as well as the other areas that
we have responsibilities for.

Part of our policy framework is to choose
ri sk management strategies that are appropriate for
the risks that we see and the | evel of conpliance that
we want to acconplish, and these have a range of
everything fromjust providing information to the
public so they can nmake proper decisions, coordination
of investigations, surveillance, support for
gui del i nes and standards, all the way to forns of

statutory actions such as licensure and inspection
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So in many ways, the same as the U S. and
other countries around the world dealing with
t herapeuti c products.

Also simlar, we look at risk assessnent
tool s that adequately | ook at our responsibilities,
and that's how we determ ne our strategies. So the
strategy for transplantation, say kidney
transpl antati on, may be different than the strategy
for xenotransplantation, but that should be based on
ri sk and sci ence, of course.

Traditionally, certainly in the area of
bl ood and ot her therapeutic products, there are
statutes that are broad and general principles that
give the regulator authority to regulate and inspect.
We have regul ations that are product specific and

determi ne what ki nds of standards we want to see in

our products, and then we have policies and guidelines

that assist industry in reaching those |evels of
conpl i ance

There are some problens with this
approach. It takes a fair amount of time to change a
regul ati on. Wen we say six nmonths to two years,
maybe we're being kind, and it's difficult for

regul ations, therefore, to keep up with the pace of

technol ogy, certainly the pace of sonething as new and

evol ving as xenotranspl antation, and there are sone

limtations.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

The Food and Drug Act is product specific
for therapeutic products and, obviously,
xenot ranspl antati on covers the use of animals, care of
animals, ethics, nedical practice. Finally, it's
difficult to read, because they're witten by | awers.
So | suppose we shoul d expect that.

Recently, Justice Kriever in his response
to the -- | guess his final report on the Royal
Conmmi ssion on Inquiry in Blood clearly said that the
Food and Drug Act is the appropriate act to regul ate
bl ood as a biologic, but he noted that the regul ations
as they're structured at present are conplex, hard to
read, difficult to interpret, and | argely because of
many amendnents that are made over the years, and he
notes that it's essential in any regulation to be
intelligible to the regul ated and desirable that it
also be intelligible to the public.

He goes on further to state that
regul ati ons invariably become out of date as new
t herapi es and treatnent are devel oped.

So for these reasons, especially in an
area |like transplantation which hadn't had any formal
regul atory oversight, we look to a standards based
approach. A standard is sinply a published docunent
cont ai ni ng requi rements, procedures, the definitions,
and can be on anything fromtoasters to transpl ants.

So it's not always product specific.
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It could be safety related or whatever,
but having -- being referenced in regulation, it has
the full force of law, and actually, it's not a new
approach in Canada. More than a third of all the
nati onal standards are referenced in sone form of
| egi sl ati on, whether it's Federal, provincial or
nmuni ci pal

So it's a very good tool. W like it,

nmostly because it's easy to update, and there's a good

consul tation process to it. So alnost two years ago
this nmonth, Health Canada sponsored an expert wor ki ng
group with a simlar make-up perhaps to the
xenot ranspl ant committee that U S. has, and they were
charged with the principle task of devel oping a
Canadi an general standard for organ and tissue
transpl ant ati on.

We had an ethicist, a |layperson who
happened to al so be a | awer, correspondi ng nenbers,
including the U S. FDA, on that committee. In
addition to devel oping this general standard, which
had principles for organization facilities, donor
screeni ng, recordkeepi ng, adverse event reporting,
they al so were responsible or charged with
subcommi ttees or subsets for the various organs and
ti ssues; because, clearly, there's a difference

between the quality assurance neasures you can apply

to a kidney transplant than, say, reproductive tissues
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or stemcells.

Sonet hi ng that was nentioned yesterday, it
certainly indicates the solid organ transplants. You
want to inprove quality assurance. You don't want to
further reduce an al ready di m nished supply of organs
and tissues. So you all ow sonme novenent and yet stil
address the safety.

In addition to their efforts at devel opi ng
t hose standards, and they've been in draft form now
for alittle over a year and we've sent themout to
transplant prograns for initial coments, and we
expect that final drafts will go out again for broader
consultation. At that point we will pass themon to
a standards witing body, to the Standards Council of
Canada, where they will becone national standards.

Standards Council of Canada is simlar to
| SO or International Standards Organization. They
follow the same rules for, you know, consultation
i nputs, abilities to be revised and updated, etcetera.

Once they're nmade national standards, they
can be referenced in regulation, and that gives them
the force of law. That neans we can nake prograns
provi de adverse event reports, denonstrate their
conpliance through, in the case of human organ tissue
transplants, third party accreditation

W will still have full powers for

periodic audits and reviews and full ability to
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enforce. There will be a standards commttee,
essentially the expert conmttee that | already put on
the overhead, but it will also now have the regul ator
as a participant and ot her stakehol ders such as the
provi nces that deliver health care.

Again | nentioned third party
accreditation through organi zati ons such as the
Canadi an Council on Health Care Association -- anyway,
they're the ones that regulate or accredit hospitals
to make sure that they're appropriate to be teaching
hospitals, and a registry and database to further work
on the assessnent of risk, and then, therefore, to
further update the standard.

O course, there's always consultation
wi t h stakehol ders, and that goes without saying. So
I think, in addition to producing the next round of
standards, we'll also be providing themw th our risk
managenent framework and proposal for regul ations
bef ore we promul gate these standards into regul ation

So why do we |ike standards? Well, they
have a nunmber of advantages. They don't have to be
rewitten in a regulatory | anguage. |In format, they
can address new energi ng technol ogies in a nuch
qui cker pace. Sinple edits to a standard can take a
matter of weeks.

They can inprove conprehensibility, and

they can conbine with areas that are not possible
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within the Food and Drug Act. So again, the issue of
medi cal ethics, practice, a variety of other issues
that can't really go into an act can go into a

st andar d.

There's a cl ear consensus principle which
tends to help with conpliance. |If you're
participating, obviously, you're going to be nore
willing to share the liability and share
responsibility. They can be applied by multiple risk
managenment systenms. That neans the national standard
can be used by the authorities that issue |licenses to
physi ci ans or other nongover nnment agenci es.

Sonme peopl e have sonme concerns that in a
standard, actually, the regulator is just dunping
their responsibilities. Well, that's not true. |
nmean, we reference a standard, and we still maintain
all those other functions that | showed earlier on the
over head, whether it's risk assessnment, keeping up
wi th research, education, ensuring proper information
is made available. W don't |ose any of that. W
sinmply are finding a better vehicle to augnent the
regs.

This doesn't dimnish the role of the
ot her stakehol ders, whether they are people invol ved
in participating in the update of the standards, the
transpl ant prograns that have to develop their SOPs to

nmeet those standards, hospitals, other manufacturers,
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importers. They all are participating in this nodel.

So where does that |eave
xenot ranspl antati on? Well, as one of the subset
conmittees -- and again, we have a |list of experts
with a good range of expertise, veterinarians,
ethicists, bioethicists, animl disease experts,
researchers, transplant physicians. Now they take
t hat Canadi an general standard as their tenplate, and
they are looking at it in terns of witing one for
xenot ranspl antati on, but they quickly realized that
xenotransplants are a little bit different in that
they're not a clinical reality at this tinme.

So what they are really witing is a
standard for clinical trials, and they also realize
that to produce a standard and send it out w thout
actually consulting with the public would be a
m st ake, and certainly, the nodel that we see in the
US. is one that we are trying to foll ow in Canada.

At their advice, we've already held a
nati onal forum on xenotranspl antation, addressing al
t he i ssues, asking questions as opposed to saying
here's what's going to happen

Even in witing their standard, they
realize that they should be referencing other
docunents that are appropriate. 1In this case, the
Medi cal Research Council has a very recent code of

et hi cal conduct for research involving humans, and
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there's a guide to care and use of experinenta
animals fromthe Canadi an Council on Aninmal Care.

So they are linking up with other good
bodi es, good national bodies, that have excell ent
standards in areas that would be hard for us to put
into the Food and Drug Act.

So our next steps: Again we will have our
experts work on a final draft of the xenotranspl ant
standard, so we can go out for initial comrent.
They' ve taken a |l ot of the coments received from our
nati onal forum and hope to incorporate themin their
initial draft.

W' Il also provide the report of the
nati onal forum conplete with all the questions and
unanswered remarks, distribute themfor w de conment,
and continue to consult w th stakehol ders.

I thought | would just end it with a plug
for a couple of Canadian authors who produced a book
called Mad Cows and Mother's MIk. Their principal
t hesi s was | ooki ng at conmuni cation, and they used
exanpl es such as Mad Cow Di sease, silicon inplants,
the use of growth hornmone for dairy and beef cattle.

VWhat they noted was that many tines
there's a difference in how experts assess risk and
how t he public assess risks. Experts |ook at,
clearly, science issues, and the public says, you

know, how does this affect me; you know, is it a risk
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or isn't it.

They further noted that when there is a
vacuumin this area, that's what causes your najor
problem So I'mnot saying that this is why Qoprah
Wnfrey is on trial this week, because of the vacuum
in the issue of Mad Cow Di sease, but certainly, if we
want to proceed forward with all the issues of
xenot ranspl antati on, we have to clearly tell the
public what we know and what we don't know.

So | think that's our current position
We, obviously, are working in collaboration with other
nati onal organizations, the FDA, WHO, the OECD, in
trying to address, you know, comon issues.

Certainly, xenotransplantation is not limted to just
one country.

As Any pointed out, bugs don't have
passports, and you know, it's very inportant that
we're all sort of at the same speed and that even the
i ssues of noratoriumcan't just exist within one
country, because all that will happen is the issue
will sinmply nove around sonewhere el se.

So | think, if there is to be some kind of
hold, it should be a consistent one across borders.

Wl |, thank you very nuch.

MODERATOR W TT: Thank you, Andre.

Qur next speaker this norning -- | guess

we're still nmorning -- is Ms. Rachel Arrundale. She's
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with the Department of Health in the U K in London,
and was formerly a secretary to the advisory group on
the ethics group on xenotransplantation, better known
as the Kennedy Group, and will talk to us today on the
U K. approach to xenotranspl antation

M5. ARRUNDALE: If | could have the lights
down, please

Good nmorning. 1'd like to start ny
presentation today by thanking the organizers for
inviting me to speak at this nmeeting and for
sponsoring ny visit.

I"mgoing to tal k about the U K. approach
to xenotransplantation, and I'mgoing to do that in
three parts: The location of xenotransplantation
regulation in the U K ; the current situation; and
what we're going to be doi ng next.

I"mnot going to dwell on the | ocation of
xenot ranspl antation regulation in the UK
environnent, but it is different fromthe situation
here in the U S., and it mght just be worth
clarifying that.

I ndeed, | was asked this norning why does
xenot ranspl antati on cone under Central Departnent of
Health Control; don't you have sonething |like the Food
and Drug Admi ni stration?

Wl l, we do, but they don't actually have

conpetence to cover all of the therapies which are
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currently under developnment. |'mtalking about |ega
conpet ence

This is the diagram of how things are in
the U K at the nonment. Xenotransplantation comnes
under the control of the Central Departnent of Health.
Wthin that, there is a part of the departnent which
| ooks after our National Health Service, which is an
essentially funded health service and over which we've
got sone consi derable control

Wthin the National Health Service
executives, there is a teamwhich | |ead which works
on transplantation i ssues, and that includes issues
around the provision of transplantation services,
human transpl ant services, the safety and quality of
human ti ssues, and the procurenment of human organs and
ti ssues, and now the regul ation on
xenot ranspl ant ati on

It's our team which adm nisters our --
wel I, not newWy established anynore, but the UK 's
xenotranspl antation interimregul atory authority, and
I"mgoing to return to talk nore about that body
| ater.

Just quickly through the rest of this
di agram the Medicines Control Agency and Medica
Devi ces Agency are both bodi es which do have sone sort
of resenbl ance to the Food and Drug Adm nistration

The MCA, Medicines Control Agency, has responsibility
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for medicinal products, and within the
xenotranspl antation field that's probably gene
t herapies which utilize viable cell lines.

It's al so possibly sone of the cel
t herapi es we've been tal ki ng about today, but the
| egal position here is not clear, and we're probably
going to have to proceed on a therapy by therapy
basis, at least in the initial instance.

As far as the Medical Devices Agency is
concerned, they have responsibility for the device
part of extracorporeal |iver assist devices. \Wat
t hey cannot do is consider the viable animal material
poi nt part of these devices.

So we do have a |l egislative gap, and
nobody under current |egal situations is responsible
for whol e organs.

The ot her organi zati ons shown on this
chart are the other central government departnents
with an interest. 1'll just pick out the Honme Ofice,
whi ch has responsibility for the use of animals in
scientific procedures, so preclinical experinmentation
i n xenotranspl antation, and al so the source of this
ti ssue.

The ot her organizations with particul ar
responsibilities are the Scottish, Wl sh and Northern
Ireland offices, which have responsibility for the

health services within their borders, and the
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Department of Environnment and the Health and Safety
Executors, which |look after aspects of genetically
nodi fi ed organi sms.

So we're in a sonmewhat paradoxica
situation in the UK, which is that there's lots of
| egi slation around which is relevant to
xenot ranspl antati on, but we don't actually have
anyt hing which fully controls it, alnobst of the
devel opnent s anyway.

Bef ore noving on to tal k about how we got
to where we are at the nmoment, |'Il just take a slight
detour and talk a little bit about Europe. Europe is
so inmportant to those countries which are nmenber
states, because EU | egi sl ati on supersedes donestic
| egi sl ation, and indeed the Medicines Control Agency
and Medi cal Devices Agency operate now really under
control of European directors.

Europe hasn't really taken much of a role
so far in the regulation of xenotransplantation
research, and that's probably because they, too, are
not sure how far their conpetence extends in this
ar ea.

This may be changing. Last June, | think
it was, a new treaty was discussed in the European
Uni on known as the Ansterdam Treaty. |If ratified in
about 18 nonths time, Article 129 of that treaty gives

the EU explicit conpetence to take action in the field
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of health protection, consuner protection, in the
field of human bl ood, organs and tissues.

It's not clear yet how far that's going to
take them or what action they are going to be taking,
but I think the links to xenotransplantation may
beconme nore obvious then, and they may see nore of a
role for thenselves in noving the work forward.

I"ve certainly had initial contacts with
officials in the Public Health Directorate there, and
we're hoping to take that work further forward with
t hem

To tal k about where we are and how we got
there, | should admt before going on to the next
slide that I'"mgoing to use a diagramthat was
originally produced by Any Patterson of the FDA. It's
one of ny many debts to her, and |I'musing that
diagramto her to enphasize the simlarities between
our approach and to illustrate sone of the
di f f erences.

If you can ignore the shading for a
monent, | think, to summarize very briefly, the FDA
started their work on xenotranspl antati on by consi der
t he medi cal and scientific database and devel opi ng
gui del i nes and regul atory oversight. They're noving
on to considering their experience of clinical trials,
devel opi ng pilot registries, databases and archives,

and now consi dering the establishnment of advisory
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panel s and extendi ng public debate through neetings
such as this one.

In the UK, we've taken a slightly
di fferent approach, which is to consider initially the
nmedi cal and scientific database and to establish an
advi sory panel and have some public debate around the
ethics, and now noving on to considering regul atory
oversi ght.

I think the next steps are around
consi dering surveillance issues |ike archives and
registries. You'll notice | haven't mentioned
clinical trials. There are no clinical trials of
xenot ranspl antati on underway in the U K

The difference is, | think, in our
approach that we don't have an assunption that we're
going to be noving to clinical trials, probably best

summed up in the "no, unless” situation. There is no
ban on xenotranspl antation, but the people who wish to
proceed must nmake their case.

To go back and | ook at some of the history
then to how we got to how we are, the advisory group
on ethics of xenotransplantation was established in
late 1995, and it was a multi-disciplinary group. The
Chai rman was Professor |an Kennedy, a professor of |aw
and et hics.

Its main conclusions are contained in the

report, "Animal Tissue in Humans." It's main
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conclusion was that it was ethical to use aninals.
That's the terns of reference of the group, and the
potential devel opments in xenotransplantation, to
review the acceptability of and ethical framework
wi t hi n whi ch xenotranspl antati on may be undert aken,
and to make reconmmendati ons.

There's no assunption that the group woul d
find it to be ethically acceptable. In fact, their
conclusion was that it was ethical to use sonme ani nals
as sources for xenotransplantation, but that approval
was conditi onal

The report al so contains the assunption
whi ch has caused sonme confusion ever since, and it's
"we conclude that only as the conditions which we have
outlined are nmet could xenotranspl antati on be
considered to be ethically acceptable.” So far, they
did, but what are these conditions, and have they been
met ?

A range of the conditions which they
outlined the advisory group thought could be nmet, but
it should be kept under surveillance and to be
nmoni tored, and these are around the extent of genetic
mani pul ation of the aninmals, the effect of
transpl antati on on the humans, animal welfare issues,

t he econonic inpact of xenotransplantation, and its
potential effect on the allotransplantation program

Those |l ast two points are really around the allocation
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of resources towards the potential therapy rather than
t he existing therapy of human transpl antation.

These are the conditions that the advisory
group felt could not be nmet. These are around the
i ssues of tissue function, tissue rejection, and the
infection risks. The advisory group very much
recogni zed that work is nmoving forward all the tine in
this field and that their conclusions were very nuch
based on the existing scientific database at the tine
they were reporting.

They al so recogni zed that it would not be
possi ble to answer all the questions before going to
human trials and possi bly having extensive experience
of human trials, but they did feel that nore work
could be done before taking that step and that it
shoul d be done.

As | say, this quote has caused sone
confusion in headlines in the U K the day that the
report was published. They said both that the U K
gover nment had given the go-ahead for
xenot ranspl antation and that it had been banned.

The situation is slightly nore conpl ex
than that. We may go ahead with xenotranspl antation
inthe UK, if and when the evidence supports that
nmove.

["mjust going to sort of detour slightly

and say a brief word about prinmates as well, since
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that came up yesterday, and the U K. decision is
explicitly mentioned.

The Kennedy report recomended t hat
primates should not be used as sources of
xenot ranspl antati on. That was because they thought it
was ethically unacceptable to keep the primates in the
sort of conditions that they would need to be kept in
to be suitable sources; that is, SPF conditions.

That concl usion was explicitly put out to
consul tation by the then governnment, the previous
governnment in the U K, and the issues that we're
consul ting on have not yet been finalized. So the use
of primates is still a slightly open question in the
U K

To nove on to tal k about the current
position, I'mgoing to have to apol ogi ze here and say
that one of nmy slides is mssing. So again, if you
i gnore the shading on this, I think what we're doing -
- we've done over the last year in 1997, is to
consi der the regul atory oversight of
xenot ranspl ant ati on

G ven the Kennedy report, the governnment
had to consider what they did with the concl usi ons
t hey had, which were that xenotransplantati on may be
acceptable. Wat they decided to do is that they
needed sonme central control, and this is why they

established the U K xenotransplantation interim
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regul atory authority.

They al so deci ded that they needed to
start working on an infrastructure, both to consider
applications and, if those applications are found to
be acceptable, the nonitoring then supporting the
clinical trials.

The U K. xenotransplantation is again a
mul ti-disciplinary body. 1It's chaired by Lord
Hal bgood of Cal verton who is a forner Archbi shop of
Canterbury -- sorry, Archbishop of York

O her nmenbers include experts in the
fields of transplant surgery, imunol ogy, aninal
wel fare, and industry representatives, |ay nmenbers,
and a patient representative. W also have John Dark
who is the transpl ant surgeon here today.

Here is how the XIRA, as we know t hem
going to do, and these are their terns of reference.
Their main role is to advise on the regul atory action
which is necessary to regul ate xenotranspl antation
Agai n, they are an advisory commttee. Their
authority derives fromthe Secretary of State, other
el ected politicians, and through their ability --
affected states' ability. That's what the NHS does.
They don't have any statutory force.

The other main functions of the XIRA are
to consider conditions around -- the preconditions

around safety and efficacy and the research. An
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associ ated role is to consider what research stil
needs to be done.

To support this work, we are just now
wor ki ng on the establishing a systematic gl oba
literature review which will report quarterly to the
XIRA neetings and help themto nmake those deci sions.

We are al so establishing through anot her
government advi sory group the Advisory Conmittee on
Danger ous Pat hogens, and sonme work to | ook nore
closely at the infection risks of xenotransplantation
and in particular, the potential differences in risks
between the different sorts of therapies currently
under devel opnent. That's a question that was raised
yest er day.

Again, Judith Hlton who is a coll eague of
mne in the Departnent is here today, and she's going
to be running that, too.

The final point of our role is to provide
a focal point within governnent, and that was seen as
quite inportant, given this quite diverse
responsi bility around agenci es.

So now |' m now going to concentrate on the
XIRA's role in advising on the acceptability of
particul ar applications. This is probably the product
of last year. It's a systemwe' re devel oping for
peopl e who want to nmake applications to Xl RA

This is really the broad outline of the
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way it's going to be done, and | should point out for
all of those who are in the position of wanting to
make application or who want to make applications to
us that there is a docunent which | hope will be
published shortly, which will give nore details of
this systemand the information that we're going to be
requiring.

To just run through the slide, the
application is received by XIRA officials like
myself. It will then be circulated to around six
assessors. Now we recogni ze that xenotranspl antation
t herapies and their assessment require a great range
of expertise, and it's not really feasible to have al
the experts that we need on the one body.

So we're creating at the nonment around 30
to 40 assessors, and it's not going to be a closed
list, to help us with this work. So when we get
applications, the intention is that they will be
circulated to around six of the nost rel evant
assessors.

These assessors reports will be sent then
to the full XIRA neeting. X RA, as an advisory body,
wi Il advise the Secretary of State about their
decision. So that's the national part of our
f ramewor k.

We are then going to -- Once the Secretary

of State has made the decision, the proposal, the
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application, will either go to one of the other

nati onal bodies which has an interest, such as the
Medi cal Devi ces Agency, Medicines Control Agency, and
then on to local review Qur local research, ethics
conmittees are pretty much simlar to your |IRBs, |

t hi nk.

One thing to note is that the application
for when we go on to these next stages if the decision
by the Secretary of State is positive, that is if they
decide that the trial, the application, should go
ahead, in their opinion, it will then be up to |oca
research ethics conmttees and the other agencies to
make a decision based on their own criteria. However,
if the decision with the national framework, the
Secretary of State, are that the application should
not proceed, then the follow ng stages won't happen

To nove on to what we're going to do next
then, the immediate -- in the imedi ate short term
I'"m hoping to get the docunent about naking
applications to XIRA published. W are then going to
be | ooking at issuing directions to our Nationa
Heal th Service which will require themto conply with
XIRA and its decisions and its processes.

| should al so have nmentioned that certain
aspects like the primtes question were formally to
review at the begi nning of 1997, and we hope to

respond to that consultation exercise shortly.
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Over the next year, we are working on
establishing the systematic review of research and to
return to the FDA paradigm we are going to be
starting to consider the issues outlined in the PHS
guidelines, and to |look at the issues of registries
and the possible establishment of tissue archives.

I"mvery pleased that we're not going to
be starting with a bl ank sheet here, and that we can
draw on the work that's already being carried out in
the States and Canada and by the WHO

I think ny conclusion of this part of ny
talk is to say that | think in our work over the next
year that international cooperation is going to be
nost inmportant. W' ve got standards. W're going to
be considering standards for xenotranspl antati on.

I think we would all agree that it's
i mportant, there's going to need to be a common core
of standards which will give us all sone surety about
any tissue which is being inported into our countries,
and Any has already nentioned the question of
xenot ranspl antati on reci pi ents crossi ng borders.

| think it's also inportant to have sone
i nternational cooperation around the issues of
surveillance. That's not only to facilitate sharing
this information, is this an adverse event, but al so
to enable us to |l ook at effectiveness over a range of

t herapi es which, admttedly, we're only going to have
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a few people enrolled in the trials, at least in the
initial stages.

To conclude then, the U K has taken a
slightly different road to that taken in the U S., but
in essence still putting in place simlar pieces of
infrastructure to the ones you are having here.

The main differences are perhaps the
primary enphasis we took in |ooking at the ethica
analysis first. W also have a different |ega
position, which nmeans that all our work is being done
under the auspices of the Central Health Departmnent.

W also are taking a slightly different
approach to our assessnent of clinical trials,

probably one that tends towards the "no, unless”
situation.

The final conclusion is that our work over
the next year is increasingly in the real mwhere
i nternational cooperation is inportant, and I'm
| ooking forward to continuing that work with ny
col | eagues here.

Thank you.

MODERATOR W TT: Thank you very much,
Rachel

Qur next speaker is Jean Julvez, who is --
will talk on scientific, ethical and I egal

consi derations in xenotransplantation in France.

He is a nedical doctor. He holds a Ph.D.
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and he is a specialist in tropical diseases, public
heal th, and epidemiology. He is currently the Chief
of the Safety Unit with the -- and I"'mnot going to
try it in French, sorry -- French establishnment of
transpl antation, which is the French Nationa
Transpl ant ati on Agency. Jean?

DR JULVEZ: Yes. Thank you, Cara, and
thank you to FDA and NIH to give nme the opportunity to
present the French position in this field and to
contribute to this inportant discussion

Xenot ranspl antation has quite a | ong past
in France, since the beginning of the century when
Jaboul et in Lyons had transplanted a pig and a goat
kidney into patients with adrenal failure, wthout any
success.

The practice of xenotranspl antation
probably will happen in the near future, but w thout
anynore precision. For nost of the health
pr of essi onal s, xenotranspl antati on would bring
addi ti onal benefit over the current practice of
transpl antation, but for the society it remains
sonmewhat esoteric.

The chronic shortage of human organs is at
the monent the major argument for xenotransplantation
and the dilenma of this inadequate supply is of public
concern; but even if living donors' organs retrieval,

cell transplantation, cellular therapy, and artificial
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organs or other substitutive technol ogy may play any
role in this challenge, it is reasonable to think that
xenot ranspl antati on could beconme an essential, if not
uni que, solution to the problem of organ shortage.

Just a few nedical things: |I'mworking in
France in the field of xenotransplantation, nostly
payi ng attention to inmmunol ogi cal nmechani sns or
preventi on of xenograft rejection either through
xenot ranspl antation fromanimal to animal or through
| abor at ory experi nments.

The choi ce of an animal species as an
appropriate source of organs, tissues or cells has
never becone sinple. According to the risks |inked
with special -- related to humans, there is now a
consensus about the choice of non-primate ani mal

It is felt that the pig, with or wthout
transgeni c nodifications, will provide the nost
suitable solid organs, tissues and cells for human
beings. There is also a consensus about the limted
use of some primates, A d Wrld nonkeys such as
baboons or macaques, as organ recipients for the
research proposal s needed before clinical trials.

The field of xenotransplantation -- in
France are the progress made by veterinary
| aboratories in the production of specific pathogen
free pigs. This technology was first intended for

agronony research and identification of m crobiol ogic
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pat hogens in animal breeding in the perspective of
agri busi ness.

Thi s technol ogy of animal selection,
ani mal care and use, is now a well validated process.
A septical hysterectony or hysterotony piglet
extraction under sterile condition -- and then strict
housi ng conditions to avoid any contam nation from
out si de.

Staff is working as in an intensive
pediatric care unit. The status of specific pathogen
free is defined upon known pathogens for the pig,
possi bly extended to sone desi ghated pat hogens for
humans.

Princi pl es of good practice for the
producti on of a source animal for xenotransplantation
is found under the concept of quality assurance. The
control of all the stages of production of the pigs
appear the only way to argue with assurance that al
whi ch can be done was done, and to think that unknown
pat hogens may have been warded off.

Good practice guidelines for the
producti on of pigs has been already prepared by the
expert conmttee of the Establissnent Francais des
Greffes, the national state confrontation agency.

The issues about xeno zoonosis would
justify in clinical trials the real nanagenent of the

i nfectious risks. According to the -- that
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specificity is not a strong concept and that speci al
barrier is just from hope.

If it is small, the risks remain and
cannot be ruled out. The -- when faced with sone --
that action should be taken in advance to mininmnize
this risk.

After the prevention of disease in animnal
source production process, neasures to prevent
transm ssi on between humans have to be taken
especially in the operating room in the intensive
care unit, and later in the famly environnment for a
| ong peri od.

The need of epideni ol ogi cal surveillance
woul d al so be mandat ory concerning the patient and his
famly, as well as the surgical and nedical care
staff. Strict operating procedure should be defined
to avoid what is presently known and to coll ect al
vari abl e data needed to have a chance to understand
the signification of an adverse event.

In this field, biological nenories such as
sera and living cell are necessary fromall the
prot agoni sts. Operational research on the risk of
transm ssion is also needed. In fact, nost of the
present risk assessment are specul ative, based upon
the notion of a close -- treated by
xenot ranspl antati on and possi bl e retroviruses

reconbi nati on.
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Thi s speculation may tend to overestimate
the risks maybe of ani mal disease spreading. After
the I ong term gui delines prepared in 1997, the next
priority for the expert conmittee of the Establissnent
Francais des Geffes is to assess the potenti al
benefits of xenotransplantation and the risks.

Product derived fromanimals are currently
bei ng used as nedi cal devices w thout any specific
et hi cal consideration. Man has been using aninals for
food and conpani onshi p, and aninmals provide insulin
and heart valves for a long tine w thout raising any
guestions, but the renoval of one organ from man and
its replacenment by an ani mal one may raise issues.

The et hics of xenotranspl antation covers
i ndi vidual, professional and conmunity issues, as well
as its feasibility raises ethical, philosophical
religious, |egal and al so psychol ogical inplications.

Considering that this topic is fairly
conplicated, it is essential to take as a genera
principle that any person involved in this question
ei ther recipient of professional, should have the
right to opt out without any prejudice. Freedom of
conscience is essential, but informed consent suppose
the agreenent for long termsurveillance and its
constraints.

As a new perspective of nedical territory,

xenotranspl antation is not well known by the genera
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public, and one may see what woul d happen if

xenot ranspl ant ati on becane a standard form of surgery.
The general public needs a significant anount of

i nformati on provided by health authorities and

prof essionals to understand the clinical and ethica

i ssues surrounding this practice.

It is absolutely necessary to conbine
scientific and phil osophical expertise, taking into
account all the positions to facilitate the genera
debate in an informed and understandabl e way. Soci al
and ethical constraints could be inportant obstacles
to success with xenotranspl antation

Actual ly, one could be afraid that
xenot ranspl antati on understood as a conplete answer to
t he probl em of organ shortage may decrease the
percei ved need for human organ donation, and thus
reduce the availability of organs of human ori gin.
This could be the main adverse result of a too |arge
pronotion of this new high technol ogy procedure.

Thi s fundanental issue nmust be pointed out
for and by the professionals, but above all for the
general public and the waiting recipients.

Xenotranspl antation is one of the solutions to the
shortage of human organs, and only one anobng ot hers.

It is one of the basic information to issue in all the
mass nedi a.

Just a few relevant informations are
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val uabl e about societal and recipient attitudes toward
xenot ranspl antati on, showi ng a gap anong prof essional s
t hensel ves and bet ween prof essional and public.

Anmong the general popul ation sanple in
France questi oned by phone, only 44 persons accepted
xenot ranspl antati on wi t hout any precision on ani nal
source species. Forty-eight persons refused. Results
confirmed the Australian study where 42 persons of
potential recipients with renal failure would accept
an organ of a closely related animal or a distant
speci es.

A national survey is actually going on in
France anong patients, health workers and genera
popul ation. It will be achieved within six nonths.
The al |l ocati on of avail abl e organs, either human or of
animal origin, is an inportant question if the ethica
view i s considered.

One, nedical -- are needed to determ ne
whi ch organ, human or animal, should be allocated to
whi ch patient. Xenotransplantation has the advant age
of catching regularly the attention of the nedia, and
it is inportant to take this opportunity to state
whi ch ani mal speci es woul d be invol ved.

It |ooks ethically acceptable to use an
organ froma closely related ani mal such as
chi npanzee, but it is now clear that this species and

t he ot her nonhuman primates, especially higher apes,
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are no | onger considered as potential donors.

The actual international position is the
pig will provide the nbst suitable solid organs and
cells for human beings, and that transgenic
nodi fication of pig are particularly acceptable.

The public debate nmust go after this clear
and uncontroversial basis to avoid any deadl ock

The practical inplication of this
position: It is the political duty to nake regul ati on
about the production and care of animls and about the
process of producing pigs free frominfectious
or gani sns.

In addition, guidelines on the renoval for
organs and tissues fromthe animal need to be prepared
by expert comrittee. The ethical aspects of
xenot ranspl antation are presently in France under
scrutiny by the national ethics commttee.

Consi dering the absence of any specific
guidelines to regul ate the use and sanitation during
the first period, the Establissnment Francais des
G effes has fornmed by the end of 1995 an expert
conmittee on xenotransplantation. W' ve gathered
various specialists.

This expert conmittee has work in two
fields and three fields, guidelines for the production
of specific pathogen free, guidelines for long term

epi dem ol ogi cal surveillance, and research on risk
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assessnents; but in fact, only one nulticentric
clinical trial on an extracted |liver assist system
wi t h porci ne pat hogens was submtted to the Mnistry
of Health during the first period.

Phase | was conducted in three centers,
two in the United States and one in France, and was
approved for ten patients in France with acute |iver
failure. This Phase I is now concluded in France, and
Phase Il and Il center exam nation

Conpassi onate use of this techni que was
refused | ast nonth by the Mnister of Health accordi ng
to nore recent assessnments of the mcrobiological risk
and the | ow benefit that can be supposed.

More recently, on January 14 -- that neans
| ast week -- the French Parlianment adopted the first -
- about a new health regul ation which includes a
speci al statenment upon xenotransplantation. Firstly,
that the use of such elenents of animal origin nmust be
and can only be done under bionedical research
regul ati ons.

Secondly, all clinical research trials
need the approval of the Mnister of Health after
consul tation of a new national health safety agency,
which is going to be created, and the Etablissnent
Francais des Geffes.

The text expresses a particular concern

over the potential transm ssion of infectious agents,
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and allaying the idea that approval could be given
provi ded that the | ong term epi dem ol ogi cal survey
system woul d be established. Special guidelines about
graft retrieval, conservation, transformation and
transport shoul d be foll owed.

A conpl ete | egal framework based upon the
principles of the present flowis going to be heard
during the year to resolve the various issues posed by
this topic. Practically, every new project of
xenot ranspl antation clinical application will be
screened to define the bal ance between the risks and
the benefits, either for the patient or upon the
conmuni ty.

As a tenporary conclusion, it can be said
that the majority of French scientists consider that
nore is to be done and learn in several fields before
begi nning any clinical trial. The physiol ogica
conpatibility between graft and recipient is quite
unknown. The mnechani sns of xenograft rejection are
not yet understood, and its prevention is not
experimentally clearly denonstrated.

The effectiveness of this therapeutic
choi ce should be nore firnmy established, and vira
safety is not sufficiently guaranteed. The field of
xenotranspl antation is still presumably of
experi mental research concern, much nore than the

field of clinical application.
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According to the international interest
shown in the topic of xenotranspl antation, and
according to all the projects which are nulticentric
projects involving several countries, the necessity of
cooperation to exchange continuous information between
t he vari ous agencies involved in xenotranspl antation
nmust be underl i ned.

Thank you for your attention.

DR, RONCHI : Qur next speaker is Annika
Tibell. Dr. Tibell is senior staff nmenber at the
Department of Transpl antation surgery at the
Karol i nska Institute, Stockholm Sweden.

She's here to present the activities of
t he xenotranspl antati on commttee recently appointed
by the Swedi sh government. She has |ed, together with
Karl Groth, a study of porcine islet transplantation
and has a special responsibility for |arge aninal
studies and safety issues related to future clinica
trials in this field.

DR TIBELL: 1'd like to start by thanking
t he organi zers, and especially Ms. Any Patterson, for
giving ne the opportunity to come here and present to
you the evolving regul atory gui delines for
xenot ranspl antation i n Sweden.

Xenot ranspl ant research is rather active
in Sweden. We have approximately 15 groups working

within the field, and three of them have prograns
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aimng at clinical application of xenotransplantation

One of themis the group at the Karolinska
Institute in Stockhol mheaded by Karl G oth, working
on porcine islet transplantation, and in this group we
did ten fetal porcine islet transplants during 1990 to
1993.

These transplants were perforned with
approval of the local ethics committee and al so the
nati onal ethics advisory board. They were discussed
with a body corresponding to FDA, but we didn't have
a formal approval, because it was felt that this body
was not reviewi ng these kind of activities.

Al so we had a group in Gothenburg dealing
wi th vascul arized grafts, and this group in 1995 did
two extracorporeal perfusions with renal grafts, and
we had a group in Lund presently doing allogenic feta
brain transplants in patients with Parkinson's, but
al so having a program aimng at porcine fetal neura
cell transplants.

In view of this activity, the Swedish
governnment felt that there was a need for a regul atory
overview in the field of xenotranspl antation

The present judicial status in Sweden is
presented on this slide. W do have the
transpl antati on act from 1995. Brain related death
criteria were introduced in '87, and presunmed consent

in '95.
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There are some standards relating to this
act on the transm ssion of infectious di sease by
transpl antati on, and basically allotransplantation
but otherwi se this act does not say anything in
regards to xenotranspl antation

W al so have to take into account the
ani mal s protections act, which also has been recently
revi sed and now states that farned animals should be
allowed to live as natural life as possible which, of
course, would not be very possible with the aninmals
bred as xeno donors.

On the other hand, there is a possibility
for exceptions when aninmals are bred for research use
or nedi cal use.

In the instructions to the conmttee, it's
stated that the commttee shall |ead proposals for
statutory reforms. The aspects to be considered are
ethical, nedical, judicial, and animal protections
aspects, and the comrttee shall only deal wth
clinical application of xenotransplantation. W wll
not discuss the ethical aspects of using, for
i nstance, primates in preclinical |arge animal
st udi es.

The aspects to be covered are al so
mrrored by the conposition of the committee. That is
summari zed on ny two next slides. W have three

menbers of Parliament. This is sonmething -- the
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Parliament, of course, but also the general public and
the conmttee is chaired by one of these nmenbers.

W& have one representative for the
Departnment of Health and Social Affairs in Sweden. W
had a Secretariat. One |awyer, Stefan Reiner, also at
this meeting working full time on this commttee, and
one transpl ant coordinator and one transplant surgeon
not involved in xeno research are also included in the
Secretari ate.

Then we have a nunber of experts.
Prof essor of ethics in Lund, a psychol ogist, the head
of the Institute for Control Infectious D sease in
Sweden, the head of the Swedish Veterinary Institute.
We have one retired professor of surgery who has been
very active in the previous allotransplantation
conmittee. W have two senior researchers, nyself and
Bruce Arnol fson in CGothenburg, who is a carbohydrate
chem st, and we have one retired judge representing
I aw.

The instructions given to this committee
i ncludes to propose the conditions to be net before
proceeding to new clinical trials, and propose an
of ficial body, existing, one new official body, to
consi der and survey future xeno trials.

The conmittee shall al so propose speci al
nmeasures to ensure that a valid infornmed consent is

gi ven, and take into account the special problens that
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al ready have been pointed out at this conference,
pedi atric recipients, patients with acute organ
failure, and the consequences for relatives and
soci ety.

The conmittee shall propose guidelines
concerning the control of donor aninals, and al so
propose gui delines concerning who is to receive allo
organs, allo tissues, and who is to receive xeno
or gans.

The conmittee shall propose a systemfor
regi stration and surveillance of patients that
eventual ly will undergo xenotransplantation, and we
shal | propose neasures to be taken if transfer of the
m cro-organi sns fromanimals to man occurs.

You can see that the instructions given to
this commttee are heavily influenced by the work
performed in United Kingdom and by the draft
gui del i nes published here in U S

The instructions also include an official
study the attitudes towards xenotranspl antati on anong
the general public in Swmeden. There are a few public
surveys al ready done in Sweden, one on
allotransplantation that included questions on
willingness to receive an aninmal graft, and 40 percent
were willing to receive an animal graft conpared to 70
percent willing to receive a graft froma cadaveric

donor.
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We al so know a little about the attitudes
toward gene technique. That is a great reluctance
usi ng gene technique in animals, that 60 percent of
t he popul ation are negative to the use of gene
technique in pigs; but we also know that the younger
parts of the population are definitely nore positive
t han ol der persons.

The conmittee will also send out a
qguestionnaire of its own, going to 1,000 Swedes,
hopefully, mrroring the general public in Sweden, and
also to patients on the waiting list for rena
transpl ants.

We are presently fighting about
formul ating the questions in this questionnaire
because, as you all understand, how these questions
are fornul ated are, of course, critical

In the instructions it's also included,
official keep in close contact with the internationa
devel opnent on regul ati ons for xenotransplantation
and it's not at all the intention of the Swedish
government that Sweden shall have sone regul ati ons
that are very different fromthe regul ati ons
el sewhere.

The conmittee was appoi nted very recently,
and we had our first neeting in the begi nning of
January. So, I'msorry, | can't give you any data on

the work so far perforned by the conmttee. The
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results of the work are supposed to be presented in
April next year.

Thank you.

MODERATOR RONCHI:  We're trying to race
ahead a little bit.

Qur next speaker is Dr. Stewart Jessam ne.
Dr. Stu Jessamine will present New Zeal and's
perspective. As a public health expert in New
Zeal and, Dr. Jessami ne has joined the Therapeutics
Section of the Mnistry of Health, and is a menber of
several New Zeal and ministerial advisory conmittees;
in particular, has been the author of the New Zeal and
i nterimguidelines on good clinical research practi ce;
is a nenber of New Zeal and gene therapy advisory
conmittee and, as such, is responsible for the
devel opnent of regul ation and policy on
xenot ranspl ant ati on.

DR JESSAM NE: |'mtouched that |'ve been
gi ven the uni que perspective of being a public health
physician. I'mactually a general practitioner, but
that's as good a public health physician as you're
likely to get.

| want to start by saying hari mai, hari
mai, hari mai, tenakotu, tenakotu, tenakotu, katur
ki aor a. Com ng from Atu Aroha, New Zeal and, it's
only appropriate that I think I begin this part of

this nmeeting with a traditional Muori wel cone.
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During this presentation, 1'mgoing to
di scuss the inportance of culture at great |ength, and
| want to start with this -- I"'mgoing to really
di scuss four things. [I'mgoing to discuss the
cul tural perspective on xenotransplantation. 1'm
going to discuss a legislative perspective as we | ook
at it in New Zealand. 1'mgoing to | ook at the safety
perspective, but that's really been well covered.

Last, I'mgoing to briefly touch on venture capita
and how it affects small nations.

| want to start with this slide, which is
-- It's actually the Health Research Comm ssion in New
Zeal and's enblem and it stands for "Know edge is
Power . "

It cones fromthe Maori creation | egend
where Tani, the fellowin the stars, forcibly
separates his nother and father to create the world,
and he does this on the basis of the know edge that
there is sonething out there, if he separates his
parents. So it's quite an appropriate and strong
i mage for the inportance of lay culture and cul tural
per specti ve.

VWhen | first was asked to talk here, |
really said to nyself, well, what's New Zeal and got to
contribute to this nmeeting, you know. Oh, sorry. New
Zeal and is bottomright, for anyone who doesn't know,

and we are top left. | thought it was inportant that
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| showed you just how far away we are from anyone.
It's over 1,000 miles between New Zeal and and
Australia.

As | said, you know, we're a smal
country. We're a long way from anywhere. W' re about
the sane size as Col orado, with roughly the sanme
popul ati on, about 3.5 million. W're domnantly
Caucasi an race, a nation where about 20 percent of the
popul ati on of Maori or Pol ynesian descent, and they
are the indigenous people of that country.

So they have a unique place in New Zeal and
culture and increasingly in New Zeal and | egi sl ati on

| want to talk a | ot about cultural safety
and culture today, and I want you to think of |ay
culture as a lens through which decisions are exam ned
or the fulcrumin which risks and benefits are
bal anced.

| think there's a great risk in neetings
like this and in others, that when groups of experts
nmeet to di scuss and nake deci sions about scientific
risks that the culture and beliefs of the nmenbers of
the conmunity are either not respected, not heard, or
are | ost by people who speak the technical |anguage of
ri sk managenent.

| think it's only through recognizing both
the diversity and the inportance of lay culture and by

giving weight to other belief systens that the worst
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excesses of cultural inperialismcan be invited, and
this is a high risk activity, | think, in what we do

New Zeal and has quite a uni que perspective
in that respect on how you develop public policy in
that we do | ook at cultural issues, and we are
actually, as I'll cone to in the legislative section
required to l ook at cultural issues when we deal with
scientific risk managenent.

I think we have to say the ethics, in sonme
sense, is what is right and what is wong in the
community, and that they're a function of both
scientific culture and lay culture. To explain the
New Zeal and perspective, | have to quickly touch on
a very short history of New Zeal and bicultura
heri t age.

New Zeal and is as uni que as the Gal apagos
Islands. This is something that I want to inpress.

It separated from Gonduanal and, the southern
supercontinent, before the evolution of mammals. So
that it is a unique case of alnpbst prehistoric trees
and plants and uni que fauna and fl ora.

It was col oni zed about 600 years ago by --
600 to 700 years ago, first by Pol ynesians and then in
the m d-1800s by Europeans, predom nantly from United
Ki ngdom or England at that time, really.

At the tinme of colonization, there was

somewher e about a quarter of a mllion Maori
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established in New Zeal and. Now New Zeal and was
settled after Australia, and anyone who has any --
knows any history of the Australian settlement know
that it devastated the Aboriginal comunity

Curiously, the British government was very
concerned that this did not happen to Maori in New
Zeal and, and as such, a treaty was drawn up between
the Crown and the Maori which described the rules and
responsi bilities of each party under which
col oni zation could take place. This treaty was call ed
the Treaty of Waitangi signed in 1840.

The treaty really says three things, and
the one to pay attention to is Cause 2 which protects
by legislation Maori's -- the rate of Maori to
unqual i fi ed exercise according to their custom over
their land, villages, all their treasures, which
refers to all dinmensions of tribal groups, states,
mat eri al and nonmaterial heirloons, sacred pl aces,
ancestral law, and famly trees. Fokapapa, as it was
cal I ed.

VWi | st we can certainly argue about what
that treaty actually nmeant in 1840 when it was signed,
the spirit of that treaty, the partnership concept of
the treaty, has certainly come into legislation in New
Zeal and, such that especially when we're dealing with
environnental risks, it is known that to honor C ause

2 of the treat legislation requires that you nust



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

consult with treaty partners on risks to the
envi ronnent .

Thi s consultation nodel requires respect
for that culture and the traditional beliefs of Mori
including their world view of tapu, which is things
that are forbidden to be done, and no, things which
cannot or should not be done and which are punishabl e
by -- within a tribe, and al so the processes that can
take place to renove these tapus or bani shnments.

The Maori world in a holistic interlinked
worl d of place of man in his environnment, and it's
quite distinct from European world views and al so from
scientific rationalism In New Zeal and we are com ng
to accept the validity of this Maori perspective as
being no less real than that of anyone else in the
country, and it's sinply becomng in the devel opnent
of policy sonething that we nust consider.

Thi s has passed into what we woul d cal
ethics conmttees and you would call institutiona
revi ew boards where, to be accredited, the ethics
conm ttee nust contain a mni mum nunber of Mori as
wel I, and a very m ni num nunber of mnedica
practitioners, such that the ethics comittees are
predonm nantly | ayper sons.

Maori represent the local Iwi or sub-
tribe, and they can discuss research protocols with

elders fromthose tribes. The active involvenent in
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Maori has changed how research is done in New Zeal and.
It has changed the rel ationship between researcher and
participant, to the point that the researcher -- If a
researcher takes a blood sanple or a tissue sanple,

t he researcher does not own that sanple. that sanple

is held on trusteeship of that sub-tribe, and rmust be

gi ven back to the menbers of that tribe at the end of

the trial or disposed of according to Maori custom

It is an issue where trusteeship takes pl ace.

In sone cases, this has reached the point
where, if research has been conducted predom nantly on
an Iwi or sub-tribe, that that tribe may have sone
claimon the intellectual property of the research and
will hold copies of all the research papers
thenselves. So it's quite a different relationship.

To illustrate this partnership, | want to
just show you a slide which is called Korerorero,
which nmeans let's talk about it. It's on a Maori
heal t h devel oprent .

The nmotif synbolizes partnership between
cultures grounded in the earth and in science and
| ooki ng towards the future, and the text enphasizes
that progress can only be made through discussion and
sharing of information.

I want to nove to |egislative
perspectives. | make no apology. Oiginally, | was

goi ng to apol ogi ze for using Mchael Crichton as an
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author, but | really think that we haven't -- | want
to give this as a lay perspective on what people
outside may think about this, and in that respect both
M chael Crichton is appropriate and, to some extent,
in alay environment Allen G nsberg is quoted equally
as appropriate.

Crichton certainly regards
commerci ali zation in nol ecul ar biology. He describes
it as the nost stunning ethical event the history of
sci ence has ever seen, and he's particularly disturbed
by the | ack of transparency in decision making, and
that's probably a pretty good argunent, if it's true,
for strict regulation and nonitoring by government.

In New Zeal and we certainly believe that
xenotransplantation is a high risk activity, given the
unknowns, and we intend to try and regulate this
t hrough our current medicines |egislation which views
xenotranspl ants as a nedi ci ne. However, the concept
of xenotransplantation as a nedi ci ne, we know, does
not apply to solid organs.

So we've already got ourselves into a
position akin to the U K where bits of
xenot ranspl antati on are nedici nes, but other bits are
clearly not, and we don't regul ate organs either

It's interesting that this view of
xenot ranspl antation as a nmedicine is probably stil

open to legal challenge in a nunber of countries
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around the world, and that nost nedicines acts were
witten several years ago w thout even the

consi deration that xenotransplantation could exist,
and certainly in the Kennedy Report this is nmade --
the | egal opinion expressed there is exactly not that
you may need specific regulation. However, really,
these things are often decided in courts of |law, and
we haven't had the discussion about

xenot ranspl antation with our public, nor have we had
t he di scussi on about transgenesis either

So we have really got quite a long way to
go here. In the interim we will certainly try and
regul ate through our nedicines act, but given that
this is very cutting edge stuff, New Zeal and and al
other small countries are nowhere near -- W're not in
a position to devel op our own guideli nes.

We need gui dance on policy and guidelines
fromfora |like these before we can even begin to
consi der how or if xenotransplantation can occur in
our countries.

I think we all share a nunber of concerns
about the safety, and we've heard so nmuch about these,
I won't dwell on it other than to -- If we take New
Zeal and as a pastoral nation, | think we have to say
that to date the underlying theme in the papers we
have seen tend to be that, based on a very -- nan at

the center of things, it's been |ooking at controlling
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and confining the donor animal and, to sone extent,
controlling and defining the recipient of a
xenotransplant to mnimze risk.

New Zeal and has got 3.5 million people.
It's got 47 mllion sheep, several mllion cattle, an
unknown nunber of donesticated and wild pigs, and
approximately 17 mllion possuns.

I mentioned possuns specifically, because
they're an intragi s species, and they have no
predators in New Zeal and. Australia, the natura
hone, they are a protected species. So we have quite
-- Qur experiences with rabbits, rats, deer, possumns.

In the recent unofficial release of rabbit
kilesi virus to try and destroy -- to introduce
rabbit species give us quite a good understandi ng
about the risks associated with rel ease of exotic
species into our environnent.

One of the other issues that that brings
me to, and | raise as a question for sonme of the
experts in the hall, is that the U K report or the
Kennedy Report points out that there's very little
research on what has cone to be called by sone people
reverse zoonosis. By this | mean whereby a xenogeneic
agent nmutates or has a DNA change within its -- after
it has been inplanted in a human and produces an agent
that is not necessarily pathogenic to the human, but

beconmes a significant pathogen in either the origina
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host animal or in another species.

Now | accept that this is -- well, | was
debating with sonmeone this norning whet her influenza
was an exanple of where you may get an exanpl e of
that. It may never have happened, but if we take a
country, we have to look at the risks associated with
that as part of our policy nmaking initiatives.

The risk of reverse zoonosis may be so
small that it would be entirely acceptable to an urban
New Yorker, but to a pastoral trading nation where, |
would be willing to bet you that the first or second
person who got a xenotransplant in New Zeal and woul d
probably be either a dairy farnmer or a sheep farnmer,
it's quite different, given that we know that New
Zeal anders have access to farns.

A | arge nunber of New Zeal anders keep pet
| anbs, pet cattle, pet goats. W knowthat this is a
risk, and in developing policy in this area, we've
really got to go beyond the human nodel, | believe, in
our thinking and consider risks to other animal
species in addition to the donor species.

I think we have to take this broad
i ntersectoral approach to policy, because if we don't
do it here, there is a real risk that alternative
policy may be devel oped and passed through trading
nati ons which is based purely on this risk to their

maj or exports. 1'd be quite clear that the first



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

country that would buy an inportation of neat, if and
shoul d this thing happen, would be the United States
of America.

So we really want to -- | think we do have
to think about that. Certainly, if we apply the
principle to the Treaty of Waitangi to policy
devel opnent in xenotransplantation, | think we have to
| ook at the possible risk of transm ssion of new novel
or genetically nodified agents to our treasures in the
conmuni ty.

Arthur C. darke -- what can you say? --
and M chael Crichton again -- The escape of kil esi
virus fromthe secure biosecurity island off the coast
of Australia would nore than nmake the case that
M chael Crichton nmakes here, | think

| think today we've all -- in the last two
days we've had sone di scussions that perhaps under-
represent the conplexity in xenotranspl antation
There's a certain feeling that it's all very
commonpl ace, and in New Zeal and we certainly, in our
prelimnary discussions, had sone difficulties with
those contentions, that it wasn't really that sinple
and straightforward and that the idea that you sinply
take an SPF pig pancreas as a for instance and sonmehow
do something to the cells and then just pour themin
and everything is going to be hunky-dory.

I think a lot of people in the public and
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in the scientific press in New Zeal and had a | ot of
trouble with those ideas. | think sone of those
concerns are nore than adequately expressed in the
Kennedy Report that | referred to earlier

| also -- W also have sone concerns, if
we do view xenotransplantation as a nedicine, that
there are significant gaps in the preclinical work,
that if it was a chemical, we would certainly not be
rushing to do some of the things that -- we mght not
be aski ng oursel ves the questions we are asking
our sel ves today.

I think in devel oping policy we certainly
have to ask ourselves sonme fairly basic questions
about who, what, where, why, and when, and what are
t he underlying reasons for rushing to do sone things.
| also believe that we in small countries have to ask
oursel ves and be concerned about the very limted
nunber of experts we have access to and the inportance
of -- and these kind of forum and internationa
cooperation is massive.

To ny knowl edge, we have no publications
from New Zeal and on the basic science behind nmany of
t he aspects of xenotransplantation. Yet we've already
recei ved an application to performresearch in hunmans,
based entirely on other people's works conducted in
ot her centers.

| think that this iterative nature of



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

research in general and xenotransplantation in
particular may very well be one reason why we woul d
prefer to see very clear policy set up before

gui delines are confirmed as anything nore than draft.

GQui del i nes have with them associ at ed
risks, I believe. 1 don't think -- I'mnot saying
that research shouldn't occur, but that rather we have
to take this opportunity in the ethical part of it to
try and define the who, what, where, why and when
woul d be the best way for research to go forward.

["mcomng up to the |ast section, thank
goodness.

There's no doubt in everything we read
that the future in transplantation nedicine seens to
be about xenotransplantation. | share sone of the
ot her speakers' concerns, which | appreciate the
conference is about xenotranspl antation, but that
there has not been a great deal said about inproving
the allotransplantation side of things in quite the
same way as the Kennedy Report strongly cane out,
sayi ng you have to push as parallel developnment. That
i s necessary rather than |lots of nobney going into
xenot ranspl antati on and al |l otranspl antation bei ng
allowed to wither on the vine, but | appreciate that
may just be the forumin which we're in.

| think that there is a clear role for

venture capital in the devel opnment and perfection of
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xenot ranspl antati on. Conmercial funding has al nost
certainly sped this process along, and it's really
governnment policy. However, | do have to say that I'm
a lot nore confortable with funding from
pharmaceutical industry here as a regulator than I am
with some start-up venture capital type things.

In New Zeal and, for exanple, the reported
funder of our proposed study to conduct a clinica
trial is a private conpany which has no previous
experience in either the devel opnment of nedicines or
i n bi ot echnol ogy what soever.

That -- | have to ask nyself, in smal
countries this is the reality of where research may
conme from and certainly in defining policy and
gui del i nes we may have to consi der sone of those
aspects of where does the noney come from who is
conducting the research, which you have to | ock up
very tightly in your guidelines. This will probably
mean nore government rather than |ess.

These are just another two slides | want
to go back to. Science tells us what we can know, but
what we knowis little and, if we forget how much we
cannot know, we becone insensitive to many things of
great inportance. | think that really nore than suns
up a lot of the ethical perspective side of things.

I think it's inmportant that we do, froma

New Zeal and perspective, acknow edge the inportance of
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lay culture, that we think beyond just science but to
what people believe and what cultural beliefs exist,
that we enbrace the concepts of trusteeship which
extend across generations as well, that we nust have
gui delines and policy that is applicable

internationally and is equitable.

In closing, | want to show you this fell ow
who is a hatiki. It's a Maori inmage of synbolizing a
way forward. It's viewed by sone as a synbol of
fertility, which is interesting. |In this case,

however, it's synmbolic of tehaora, total wellbeing or
holistic health.

The design features two figures, again
synbol i zi ng partnership between the scientific
community and the lay comunity, if you wish, but in
New Zeal and between the treaty partners. Two hands
each have four fingers, synbolizing the cornerstones
of the Maori phil osophy of health.

The hati ki has two heads positioned facing
each other. The heads are joined at the lips to form
one nouth with two tongues, the two tongues signifying
two | anguages and two cul tures working together
towar ds one conmon goal. This goal is synbolized by
the one nmouth and is the good health of the people.

The two figures are joined so that they
may |learn to share and work together equally in

uni son, and the text reads quite sinply: There is
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something to be said for tal ki ng toget her

The concept expressed in the hatiki, |
bel i eve, apply not only to the devel opnent of health
services in New Zeal and but al so can be seen as a
synbol of what you nust do when you are formnul ating
policy that is equitable on xenotranspl antation.

Thank you.

MODERATOR W TT: For the sake of tine, I'm
going to go straight into what WHO has been trying to
do for the last couple of years with respect to
xenotranspl antation, if we could have the slides.

A fundanmental goal for the Wrld Health
Organi zation is to encourage the devel opnent of safe
and effective nethods for inproving human health
wor | dwi de. Xenotranspl antation is an area of current
bi omedi cal research which may have the potential to
contribute to this overall goal

Therefore, as such, even though it would
be premature to either endorse or discourage its use
the WHO is greatly interested in the progress made in
this technol ogy' s devel opnment; because whil e
xenotranspl antation is being investigated primarily in
the industrialized world, its potential for clinica
application will inpact all countries.

It is an acknow edgenent of the
technol ogy' s potential significance globally. The

Worl d Heal th Organi zati on has begun activities to
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encourage its nenber states to appreciate the issues
surroundi ng the technol ogy and, if they so choose, to
start considering the devel opnent of their nationa
pl ans, prograns and policies for dealing with this
i ssue.

Since the Wrld Health Organization is not
a governing or regulatory body, this act of
encour agenent is a principal mechanismfor striving
towards our goal of a healthier world. 1In this
respect, the Wrld Health O ganization wel cones the
efforts of the United States in taking a proactive
role in its public health approach toward
xenot ranspl ant ati on

W appreciate your efforts in produci ng
the PHS guideline in infectious di sease issues in
transpl antati on -- xenotransplantation, in initiating
a pilot xenotransplantation registry database, and in
sponsoring this series of workshops. It is this
|atest activity, this last activity especially, which
is critically in the process of devel oping informed
public debate which will in turn lead to the
producti on of a sound and reasoned national policy on
this technol ogy.

From a gl obal perspective, there are
several potential benefits and costs to the
devel opnent of xenotranspl antation, and we've heard

many of them over the last day and a half. It could
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be used, obviously, as a neans to alleviate the

di screpancy between the nunbers of allotransplants
needed and the nunmber actually performed around the
wor | d.

W& have heard about the problens of this
di screpancy between the demand and the shortage for
organs to be transplanted in the United States and
sone of the other industrial countries that have had
presentations this norning, and in these countries
where it mght be assumed there may not be mgjor
overriding economc, social or religious constraints
agai nst the legal and ethical donation of human
organs; but in other countries where such factors as
cultural or econom c constraints may play a role in
the unavailability of organs for transplantation, the
shortfall maybe even is quite a bit larger than in the
i ndustrialized world.

For exanple, in these nunbers that |'ve
received fromDr. Alano, who is the Director of the
Ki dney Foundation of the Philippines, we can see that
in 1977 in Japan on the first line there, which has a
popul ati on above 125 million in individuals, only 600
renal transplants were performed, but there were
14,000 individuals on waiting lists.

We might attribute this gap to cultura
prohi bi ti ons agai nst transplantation in general, and

we'll go into that in a mnute, or to the econonic
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capacity to sustain patients long termon dialysis.
One coul d suggest that the introduction of

xenot ranspl antation in Japan mght not help alleviate
their problem but what about other countries in the
regi on?

Note that in both Indonesia, with a
popul ati on approaching 200 mllion, and Mal aysia, wth
a popul ation approximately 20 mllion, the demand for
ki dneys far outstrips the supply, but the total nunber
of persons on waiting lists are much less than in
Japan in actual nunbers and in proportion to their
popul ati ons.

This could reflect the influence of
religious custom Both nations are heavily Islamc
Perhaps it could reflect an insufficient economc
capacity for chronic supportive care to keep patients
alive until suitable organs, human organs, becone
avai |l abl e.

The Philippines with a popul ati on of 68
mllion mght also have a simlar problemin an
infrastructure in keeping patients alive until organs
becone avail abl e.

Also note that there were no cadaveric
donati ons used in either Indonesia or Malaysia in
1997. Again, this could reflect religious custom but
it could also be a reflection of possible

infrastructure difficulties in delivering viable
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cadaveric organs to transplant centers where they are
needed.

These nunbers rai se many questions which
cannot, obviously, be answered here in the short tine
that we have, but one thing is clear. The need for
transpl ant abl e human organs i s not being nmet by
exi sting nethods in, I would venture to say, al
countries on the globe. Qher nmethods are required,
and i nnovative approaches are, in fact, being tried,
but by thenselves they nmay not conpletely solve the
probl em

The use of related and nonrel ated |iving
donors and the use of conpensation for donation are
alternatives under consideration in many parts of the
worl d, but these, obviously, pose significant |ega
and et hical questions.

The use of xenotransplantation to help
overconme this shortage and ot her potential benefits,
obvi ously, must be weighed against its potential
negative inplications. Xenotransplantation presents
a risk for xeno zoonosis.

This risk is not just local or national
In today's shrinking world, it is an internationa
issue. It will affect all of us.

Al so, the ethical inplications of
xenot ranspl antati on could prove to be significant

ri sks or costs. For exanple, what psychol ogica
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effects will there be on the recipient of an
i ndi vidual -- on the recipient as an individua
person, his famly menbers, or other close contacts?

As nenbers of a society, cultural or
religious group, how will the concept and fact of
xenot ranspl antati on be received by different persons
and different peoples?

It is possible that xenotransplantation
will be accepted into sone societies wthout
difficulty. This may occur where there is no
preexisting or conflicting belief system or other
cultural or ethical norm against which the technol ogy
wi Il have to conpete

For exanple, in sone countries it may be
enbraced as a denonstration of national capacity or be
a synbol of national nodernity. In others, acceptance
may at best be conditional or selective.

For exanple, in sone African countries
traditional belief systens will reject the use of sone
speci es of aninmals and accept the use of others for
thi s purpose, depending on the believed influence the
spirit of different species of animals can exert on
the personality of recipients after transplantation

For sone peopl es, the concept of
xenotransplantation will be in total conflict with
exi sting belief systenms, and the introduction of the

technology will either be totally rejected as
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unacceptable or, if acceptable, may contribute to the
di sruption of the traditional structure and fabric of
t hat peoples' lives and comunities.

The Shinto belief systemin Japan is in
part a good exanple of this. In Shintoismthe concept
of injuring the bodies of the dead, whether they be
human or animal, by the unnatural act of renoving
organs or tissues for use in another is unacceptable,
because it injures the spirit of the dead, and it
degrades the living.

There is also a strong sense of bodily
integrity which any transplantation violates. The
i npl enent ati on of xenotransplantation in Japan woul d
probably present a major challenge to the very
foundati on of that country's sense of being or
civilization or the need for proper human conduct.

Al so to nmany people, the welfare and use
of animals in xenotransplantation is considered a
cultural or noral cost that may be too great to permt
any use of this technol ogy. For exanple, one can
al nost think of H nduismand the rejection of using
animals for food or any real purpose that serves only
man.

The decision to use animals for
xenot ranspl antati on, on which animals to use, and how
they will be used will influence how sone persons and

conmunities view thenselves, their place in society,
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and their role in nature and in the environnment. All
t hese potential disadvantages deserve serious
consi deration and thought.

The Worl d Heal th Organi zati on has
approached these various concerns and issues through
two channels. Under the Wrld Health O gani zation
Advi sory Conmittee on Health Research, a task force on
transplantation is review ng the econom c, soci al
bi omedi cal , ethical and | egal factors which influence
the practice of organ transplantation in general, and
i ncl udes specific discussions on xenotranspl antation

Al so, through the Division of Emerging and
O her Communi cabl e Di seases Surveillance and Contr ol
t he WHO has produced two docunents, and they should be
avail abl e for you out on the table in the | obby.

These docunents shoul d serve as a gui dance and
i nformation source to WHO nenber states.

The first docunent is concerned with
i nfectious di sease issues. The second is a report on
t he concl usi ons and recommendati ons of a consultation
on xenotransplantation that we held in Geneva | ast
Cct ober

The first docunent is entitled "Cuidance
on I nfectious Di sease Prevention and Managenent," and
it presents a discussion on the infectious disease
i ssues surroundi ng xenotranspl antation and reviews the

potential for infectious disease risk and the need to
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performrisk assessnents.

The type and range of potentially rel evant
i nfectious agents are nentioned, as are sone possible
steps for risk reduction. The docunent describes sone
ani mal and recipient health nonitoring and foll ow up
procedures which could be relevant to nationa
xenot ranspl antati on prograns, and at the end of the
docunent there's a listing of suggested criteria for
fornmul ating i nfecti ous agent exclusion lists specific
to xenotranspl ant applications.

These criteria are intended to assi st
del i berati ons on which animals may or may not be
suitable for xenotransplantation from an infectious
di sease perspective only, and what types of infectious
agents shoul d be excluded from xenotranspl ants.

To further the infectious disease
di scussions and also to begin to identify the array of
et hi cal issues surroundi ng xenotranspl antation, the
WHO has al so produced a report on the concl usions and
reconmendati ons of its consultation

This consultation benefitted by the
partici pants of over 30 specialists fromaround the
world with expertise in imunol ogy, infectious
di seases, preventive nedici ne, bionmedical research
veterinary sciences, regulatory affairs, ethics and
I aw.

The topics discussed included the status
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of xenotranspl ant research and devel opnent, xeno
zoonoti c di sease risk and prevention issues, and

et hical and social considerations. The consultation
concluded that, if xenotransplantation is in fact to
be devel oped and i nplenmented, it nust be done in a
manner consistent with such basically and gl obally
accepted principles as safety, efficacy, equitable
access, and respect for the dignity and rights in
hurmans.

It nust be recognized that there is a rea
but currently unquantifiable infectious disease risk
associ ated with the technol ogy, and that neasures
shoul d be undertaken to define and mnimze that risk.
Saf ety should be nmaxim zed for individual recipients,
reci pient contacts, |local and national communities,
and the international comunity.

The proposed applications should be
ef ficacious. They should have a reasonabl e
expectation of benefitting the recipient and be in
conformity with generally accepted standards of good
clinical and scientific practice.

Al so, scientific and technical information
about xenotranspl antati on should be accessible in an
equitabl e manner. Unfair or discrimnatory practices
denyi ng access to the technol ogy should not be
permtted.

The devel opnent and application of
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xenot ranspl antati on should respect the dignity and
rights of all humans. This not only includes respect
for different countries' ethical, social, cultural and
religious beliefs and | egal nornms, but al so neans
respect for individuals' rights and dignity.

Ther ef ore, persons should not be
ostraci zed or discrimnm nated agai nst because of their
xenot ranspl ant st at us.

Based on these concl usions, the
consul tati on made reconmendations to both the Wirld
Heal th Organi zati on nenber states and to the
organi zation itself, recognizing that, on the one
hand, menber states need to devel op their own
policies, regulations and gui dances as i ndivi dua
sovereign countries and as responsi ble nmenbers of the
i nternational community; and on the other hand, that
the WHO should play a role in facilitating nenber
Sstate activities.

The consul tation recommended that, if
menber states undertake xenotranspl antation, they
shoul d pronote individual and public health and safety
by supporting xeno zoonosis research and devel opi ng
qual ity assurance prograns for xenotranspl ant
processes, including animal health nonitoring
practi ces.

Menber states shoul d devel op and practice

reci pient and contact infection assessnment strategies
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to detect xeno zoonotic event occurrences, and
adequat el y managenent themif they occur

Menber states shoul d counsel recipients
and contacts on infection risks and prevention
practices, and devel op registries of recipients and
archives of animal and recipient biologic sanples for
epi dem ol ogi ¢ studi es deened necessary in the
recipient's host interest, and as well as interests of
public health and safety.

It was further recomended that nenber
states consi der the devel opnent of xenotranspl antation
revi ew boards. They should have multi-disciplinary
expertise and neet in a tinmely manner to adequately
revi ew national policies and activities, and provide
a mechani smfor protecting xenotransplant recipients
fromunreasonable limtations on their rights and
freedons.

These boards could al so be used to pronote
i nternational communicati on and cooperation on
xenot ranspl ant i ssues and events.

I nternati onal cooperation between nenber
states, both bilateral and nultilateral, should be
used as a neans for pronoting safety and efficacy and
assuring international conformty with the generally
accepted ethical and | egal standards of conduct.

Al ong these lines, the consultation

recomended that nmenber states design and generate
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t heir database and registry systens in such a way as
to facilitate international conparative and

conpl ementary anal yses of relevant data. This will be
essential for detecting international patterns of
xenot ranspl ant events and will permt the exercise of

i nternational risk managenent strategies.

Finally, it was recomended that nenber
states consider pronoting and supporting conmuni cation
and cooperation between national, regional and
i nternational organizations and societies having an
interest in xenotransplantation, in an effort to
di ssem nate informati on on and contribute to an
i nfornmed deci si on naki ng process on this technol ogy
i nternationally.

In addition to these recommendations, the
consul tation made the foll owi ng recommendati ons to the
Worl d Heal th Organization

The WHO shoul d consider activities which
provi de guidance and facilitate national, regional and
gl obal di scussion on xeno zoonosis issues, and pronote
i nformed public debate on the ethical issues involved.

The Organi zation should support the
devel opnent of neasures whi ch nmaxim ze safety,
ef fi cacy and adherence to ethical principles. It
shoul d provi de techni cal expertise and gui dance to
support the devel opnent of national and internationa

archive and registry systens, and encourage
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conpatibility and cooperati on between nationa
progr ans.

In response to these recommendati ons, the
WHO has begun distributing the consultation report and
the infectious di sease gui dance docunent to its
Executive Board, which is neeting this week in Geneva,
and to the Mnistries of Health of WHO nenber states,
and to other groups and organizations identified as
playing a critical role in the decision making process
on xenot ranspl antati on

The WHO s aimis to generate and of fer
i nternationally acceptable and rel evant
recomendat i ons and gui dance on the inplications of
this technol ogy and, when and where necessary, on
measures for its safe and ethical devel opnent and
usage, in an effort to attain a healthier world.

The WHO firmy believes that we all need
to be active partners in striving towards this goa
for a healthier world.

Thank you for your attention.

Wth that, if our panel nenbers would Iike
to come on up and take their seats, we can discuss
some of the international perspectives raised this
nmorni ng, and also we would like to be joined by Dr.
Jonat han Dark, who is a cardi ot horacic surgeon and who
is Director of the Cardiopul nonary Transplant Unit of

Freeman Hospital in the U K, and also Dr. Peter Ganz
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who is Acting Manager of the Bl ood and Ti ssues
Di vi sion, Bureau of Biologics and
Radi ophar maceuticals, with Health Canada. Wl cone.

MODERATOR RONCHI :  We will open this panel
session to questions fromthe public.

MODERATOR WTT: If there are no i medi ate
qguestions fromthe public, maybe, Andre, would you
like to say sonething to kind of kick things off?
Then we' Il |l et Dan say sonething.

DR LA PRAIRIE: Well, I'lIl be quick then.
Certainly, there were lots of issues raised that are
international in scope. Probably harnonization
standards, the need for |inking national review
conmittees internationally maybe is sonething that
woul d need to be di scussed.

| actually do have a question for both the
panel and the audi ence. The clear nmessage |'m hearing
today is that the public needs to be nore than just
informed. In fact, the questions of public safety --
you al nost want the public to make that deci sion.

In fact, Canada's own Margaret Sonerville
suggested that we have informed consent of the public.
At | east she stopped at not saying witten consent,
because, of course, | don't know how we would
acconplish that; but I would ask, how do we get
i nformed public consent on the issue of

xenot ranspl ant ati on.
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Are there any good nodels in public safety
for this, such as the issue of Kreutzfeldt Jakob
di sease in blood transfusion? 1Is there an easy way to
address that point? 1'Il ask that question

DR. BACH: There is no easy way, as |

understand it, fromwhat we di scussed, but there are

ways. In fact, the book that came out in 1996 edited
by Harvey Fei nberg and one other person -- and | fee
terrible; | don't remenber his nane -- tries to dea

with exactly this.

The main thing is to have a body,
conmittee, whatever you want to call it, that is very
broadly representative of the public. The inportant
issue is that, when risk is involved, we recognize
that the public sees risks in many different ways, and
based on their past history, their ethical beliefs,
their philosophies, their religions, and that those
are represented to the | argest anount possible.

That is not asking the public, but it is
one way of at |east getting an opinion that is
representative, as best as one could do. But the
other issue is, of course, to have public foruns.

W& have a gentlenen in the United States
who has nade that a very popul ar kind of way of
di scussing issues, and that can certainly be held; but
the main thing is to have this representative

conmittee that is charged with representing the
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public, not trying to make technical guidelines.

MODERATOR RONCHI : | would like to
hi ghlight two points that Dr. Jessam ne brought out in
his very interesting presentation and that actually
refl ect some of the concerns at the OECD

First of all, I would say that we are
concerned that in many countries right now there are
a limted nunber of experts in the field, and I think
the question of education and training is well placed,
and we should also reflect on that, which is not just
inform ng the public but, certainly, creating a
reservoir of well educated and trained physicians and
i nformed physi ci ans.

The other point is that many countries do
not even have had a di scussion about transgenesis. In
fact, right now !l would like to just point out that
Switzerland is in the m dst of addressing the question
of transgenesis in a reform-- in a referendumthat
they have -- Switzerland is a direct denocracy.

So | would say that there are sone basic
i ssues that still sone countries are tackling, and
t hat whatever discussion is now carried on needs to
address the technol ogies that are at the basis of this
-- of xenotransplantation

AUDI ENCE MEMBER: Yes. Hello. [I'mfrom
the Medi cal Research Mddernization Conmittee. |

wanted to commend the presenter from New Zeal and for
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expressing some points of view that | thought were
very valid and that | had not heard presented here
bef or e.

| wanted to again ask my question that I
asked the first tine, which was: W will be held
accountable if and when a zoonotic virus is spread to
t he human popul ation as a result of
xenot ranspl ant ati on?

I was wondering if any of the panelists
fromother countries has explored this issue and,
given the risk of xenotransplantation, I'ma little
bit concerned that the Wrld Health O gani zati on m ght
bel i eve that xenotransplantation will lead to a
healthier world, if that's something that's been
i nplied; but the general question is who will be held
accountable if and when a zoonotic virus is spread to
t he human popul ati on?

I"mtal ki ng about conpensati on and
neasures that woul d be taken after the fact.

MODERATOR WTT: Let ne just respond
really quickly, so that I'm not nonopolizing all the
time.

The WHO views the potential of bionedica
progress as one neans of |leading to a healthier world.
It's not the only neans, but there is potential there.
VWil e we cannot say what is going to happen, whether

xeno zoonoses are, in fact, going to devel op, not
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devel op, whether there will be other conplications to
t he technol ogy, we would |ike as an organi zation to
keep an open nmind until that information becones
avai |l abl e.

We think there is potential. W don't
know t hat yet.

AUDI ENCE MEMBER M question for the
panel was the issue xenotourism which to explain this
termwoul d be a patient in one country perhaps in a
situation in which xenotransplantation is highly
regul ated or, alternatively, in a situation in which
xenotransplantation is currently prohibited, going to
anot her country -- the notivations of that country
m ght be many -- having a xenotransplant, and then, of
course, being a citizen of the first country,

r et urni ng.

Practical ideas fromthe -- To ne, this is
a mpjor issue, that all our efforts to be so carefu
could be reversed sinply by a couple of rogue
countries or rogue scientists.

DR. JESSAM NE: | haven't got an answer
for that. | don't think anyone has got an answer for
that particul ar question

I woul d, though, push the barrow that one
of the things that would determ ne that happening is
the I evel of public perception of risk and benefit,

and that that scenario may be nore or less likely,
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dependi ng on how well this has been debated in a
community in a particular country where the risks are
-- the risks and benefits are quite explicit. Then
the passion, if you like, is making an informed

choi ce, and your country's response to xenotourism as
it were, would be based on an inforned decision and an
i nfornmed feeling of comunity.

To pick up on Andre's thing, in the book

he referred to risk -- public's perception of risk --
Xenotranspl antation is a classic exanple, | think, of
you are going to -- This is a major kind of risk that
public are very averse to, | believe, for severa
reasons.

Public deal badly with risks that are
unavoi dabl e, and risks that are unquantifiable, risks
in which there is not a clear consensus, and this is
all based on research -- it's not opinion -- and risks
that are forced upon them where that |inks back to the
unavoi dability of the issue, and that the way to
manage those risks nost successfully is to debate and
consult on those at the comunity | evel so people
actual |y have an understandi ng of what the risk is.

It's virtually fear of the unknown, and
medi cal procedures and this kind of biotechnol ogy
stuff is the stuff of which major public and comunity
concerns are made from The best way to deal with it

is to open your debate so the public knows, and



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

touri smmay becone | ess of an issue once everybody
knows what we're really tal ki ng about.

DR. DARK: To pick up your point about
xenotourism |I'msure it will occur. One hopes we can
postpone it until after we've gathered a great dea
nore data about the potential risks.

| think it's incunbent upon those carrying
out the initial clinical trials, and in particular
their sponsors, to be absolutely rigorous about the
patients they are recruiting into those trials.

I would hope that we will be severa
hundred patients down the Iine, several hundred
rigorously selected patients, before xenotourism could
become possible, but it will depend upon the
i nvestigators and their sponsors.

DR LAPRAIRIE: Can | just -- | want to
answer two questions, first of all the one that I
don't think we've conpletely answered, which was who
is held accountable. Probably Peter could back me up.

Utimately, the regulator is accountable,
if the regulator is the one that approves an IND. So
t hey have to, you know, take it on the chin. So |
think there's a big responsibility there, although
we' re not al one.

To the issue of xenotranspl antation
certainly, you can't police it by, you know, waiting

at the border for these people to cone back. | would
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suggest you have to | ook to the sane nechani sns or
means that we try to address things |ike the conmerce
of organ transplantation

You put an expectation on other countries
to have -- even though they may have different
cultural beliefs that no one else will be selling
organs, and that's probably -- the best way to do that
is through groups |ike the CECD and the WHO  You put
pressure on other countries to not allow that kind of
action to proceed, and that's why the issue of
nmoratoriumare very difficult.

Morat ori umonly works within borders. You
want, | think, harnonization of whatever is all owed,
and that should be the ground rules for everybody.

MODERATOR RONCHI @ Just a point fromthe
fl oor?

AUDI ENCE MEMBER: It's, in fact, the point
of inport-export of organs has already been touched,
for exanple, by the Executive Sunmary report on the
xenot ranspl antation in the Netherlands, which have to
admt that they don't have any regulation in place
right nowto consider howto linmt the potentials of
an inport of organs and how to control for quality.

So | think, at this point, rather than
xenotourism | think the trading of organs, the
i mport-export, could be a nore i Mmediate -- of nore

i medi at e concern
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DR GANZ: Can | just follow up on some of
t he di scussion on xenotourismor transplant tourismin
gener al

As the Canadi an representative for the
Counci| of Europe, this is an issue, obviously, that
has conme up at a nunber of neetings, and it's one of
concern that we hope to address, actually, at an Apri
meeting where we will be looking at this issue in sone
detail, and the xeno issue ties in as well.

AUDI ENCE MEMBER: Ckay. If | could make -
- Can you hear nme? If | could make a point first on
t he gl obal nature of xenotransplantation, and
particularly with regards to, if you like, New
Zeal and.

If you remenber the -- Perhaps you weren't
here yesterday -- the study that we were tal king
about, the Novartis study. W' ve actually identified
20 patients in New Zeal and who have al ready been
treated with pig islets.

So when you say if and when
xenot ranspl antati on may be happeni ng i n New Zeal and,
then it has al ready happened, and you may be
particularly interested in the results fromthose
patients, which first indications are, | believe, that
there's no retrovirus to be found.

Al so going back to the fact that

xenot ranspl antation patients will eventually, one
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woul d assune, if the technol ogy is successful, go on
vacations |ike anybody el se or may even nove. Then |
think there is sonme -- You have to take sone regard
then to the sponsors of those trials.

As a sponsor, it seens inportant to
mai ntai n a dat abase of those patients that have been
treated, and to regularly check and nmake sure that
that nmonitoring is in place, wherever they are. |
think that's one thing that we should take on board as
sponsors of trials.

Anot her point now to Rachel Arrundal e when
she was outlining the process in the United Ki ngdom
Maybe | missed it, but it wasn't actually evident in
her presentation that there was at any point the
possi bility of open discussions such |ike have been
occurring today and such as the FDA have in the past
had in the United States with sponsors of trials.

I think in an area as conpl ex as
xenotranspl antation, it's possible for many
m sunder st andi ngs to arise, not because of, if you
like, differences in opinion, but sinply because the
area is so conpl ex.

| think it will be unfortunate if there
isn'"t the possibility for discussion, and also it may
be unfortunate froma public perspective, because they
will not be able to see the transparent progress and

process goi ng on.
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M5. ARRUNDALE: 1'll just cone back on
that point briefly. 1In fact, Corrine, before you
started, during the work on the Advisory G oup on the
ethics of xenotransplantation, we held a major public
consul tation exercise, and we received around 350
responses to that, not only fromthe conpanies
i nvol ved but also froma | arge nunber of nenbers of
t he public.

We al so as part of the process held a
public neeting with around 60 people. Wen the
docunent, the aninmal tissue in humans docunent, was
publ i shed, we again -- That was published before nore
open consultation, and we'll be |ooking for ways of
keeping things in the public domain, particularly as
inthe UK, we've now got the freedom of information
whi t e paper which nmake sit incunbent on us to do that.

AUDI ENCE MEMBER: So you will actually be
nmodi fyi ng the process that you outlined to include
face to face discussions? |Is that what you're sayi ng?

DR. ARRUNDALE: Sorry, no. | don't think
we state it at the nonent as being part of the
process, no.

DR. JESSAM NE: Can | just pick up on
sonmet hing fromthe Novartis presentation there.

One of the things 1'd like to ask this
panel and ask this neeting -- There would certainly be

something to be said for there either being regiona
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archi ving and dat abases or even a single archive and
dat abase.

There woul d be great cost efficiencies in
that, but it would al so be the opportunity for
rapidity of advance in terns of new probes, new tests
when they cone along rather than have to be stuff done
all around the world.

Certainly, speaking in purely New Zeal and
terns, the sort of logistics of setting up a registry
and a systemthat holds on to sanples ad infinitum and
then testing themas new things come along -- It's
liable to be quite a significant body.

There may be sonething to be said for
trying to, at this very early stage of it, globalize
that kind of -- those kind of initiatives.

MODERATOR WTT: |'ve just been instructed
that we have one nore question fromthe floor. So
would the lady like to ask a question, and then if we
have tine, we could cone back

We do have two hours for discussion this
aft ernoon, and what does not get done now -- People
are getting hungry, to be perfectly frank -- we can,
hopeful l y, get done this afternoon

AUDI ENCE MEMBER: | represent a vested
interest. The public wants a cure for diabetes.
Excuse ne if ny knees buckle. [I'mnot used to

speaki ng publicly.
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Wth all due respect, the argunents of
cultural safety cannot generally pass a test of
| ogi cal reasons or reason and common sense. It
suggests that the political ramfications of
xenot ranspl ants --

DR. GANZA: Excuse ne. W' re having sone
difficulty. 1 don't know about the others. W can't
hear anything that you're saying.

AUDI ENCE MEMBER: |'msorry. Can you hear
me now? Ckay.

The argunments of cultural safety cannot
general ly pass the test of reason or common sense. It
suggests that political ramfications outweigh
scientifically denmonstrated benefits of any given
pr ocedure.

You know, all progress entails sone risk,
and to avoid risk is to kill progress. W know the
ri sk of diabetes. It's kidney failure, blindness,
nuner ous ot her things.

We haven't had a significant advancenent
in 75 years, since Bann and Vesta injected the filthy
juices of dogs and pigs into children. They were
ridi cul ed and opposed.

I just would hope that |ogic and reason
rules the U S. -- the setting of the U S policy and
any other country's policy as it cones along in good

sci ence.
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DR. JESSAM NE: | think -- |I'mnot saying
that cultural safety outweighs good science. Wat |I'm
saying is that when you conme to nake policy, you have
to give due consideration to that point of view and
that it is a nmeeting of m nds.

It is science and -- It's a process that
you have to work through and that you cannot just
i gnore those things and say the science shows it's
good, and we're going to do it, even if you have a
cultural -- if you haven't got -- if we haven't
t hought about the effects like Cara pointed out on
cultural beliefs, religion, how societies are put
t oget her.

AUDI ENCE MEMBER: | don't nean to put you
on the spot, Dr. Jessam ne. W' ve heard this argunent
from-- W' ve heard cultural safety cited frequently
by Bill English, the Mnister of Health. So it's not
that | was trying to put you on the spot.

We just don't want cultural safety to
outwei gh scientifically proven benefits. Thank you.

MODERATOR WTT: Were there any ot her sort
of final, quick comrents that the panel would like to
make? Sorry for the brevity of the tine.

Just two admi nistrative notes: The
presentation by Mary G oesch on national
xenot ranspl antati on conmttee needs to be reschedul ed,

and it will be com ng right after presentation by
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Kat hryn Zoon on devel opi ng regul atory oversight.

Also, | have just a little bit before one
o' clock now, and we've been asked to resune at 1:30.
So we need to eat quickly.

Thank you.

(Whereupon, the foregoing matter went off

the record at 1 :01 p.m)
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AFTERNOON SESSI ON
Time: 1:43 p.m

MODERATOR RAUB: Ladi es and gentlenmen, for
t hose of you who are seated, | thank you, and for
t hose who aren't, | urge you to do so. W are about
to begin our Session V.

You will note fromthe programt hat
Session V carries the sane title as the title of the
wor kshop, whi ch suggests that we see this as an
opportunity to do sone integrating and sone further
devel opnent of the ideas we've been hearing about, and
that indeed is the case.

I"ve had the privilege over the [ ast nmany
nmont hs of chairing the Department-w de conmittee
dealing with xenotransplantation i ssues and the
pl easure of working with sonme of the best and the
bri ghtest of our departnent in this activity.

You will be hearing froma nunber of them
today. Any and | will be co-noderating this
afternoon, and we'll begin with a presentati on about
the conmttee itself by ny colleague, Lily Engstromin
the Ofice of Science Policy in the Ofice of the
Assi stant Secretary for Planning and Eval uation
Lily.

M5. ENGSTROM  (Good afternoon. | see a

ot of you still straggling back in, and | assune nobst
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of you have had a chance to glance at your programfor
this afternoon, and sone of you nmay have even said to
your sel ves, good, she's going to tal k about
committees, this ought to be really scintillating.

Now | can't make this subject matter
scintillating, but I can make it brief, since we are
runni ng behind time anyway.

The Departnental or DHHS | nteragency
Conmittee on Xenotransplantation is nmade up of
representatives fromFDA CDC, NIH, HRSA -- the Health
Resources Services Adm nistration -- and the Ofice of
Science Policy. As Bill nentioned just a nonent ago,
he chairs this group

The role of this conmttee essentially is
to devel op and to oversee inplenentation of an
i ntegrated, Departnent-w de approach and strategy to
xenot ranspl antati on and to provide policy
recommendations for the Secretary; and it does so by
drawi ng fromthe strengths and expertise of the
partici pating agenci es.

Example: FDA is the agency, as we know,
that regul ates drugs, devices, biologics, and clinical
trials in xenotranspl antati on may involve one or nore
of these areas.

CDC keeps us focused on the public health
concerns associ ated with xenotranspl antation, and NI H

is the agency that provides support for a significant
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share of the research, particularly the basic research
that constitutes the groundwork for today's
xenotranspl antation clinical trials.

HRS, on the other hand, has experience and
expertise in facilitating human organ transpl antation
through its contract with UNOS to operate the organ
procurenent and transpl antati on networKk.

The O fice of Science Policy has a
responsibility for forging together a unified,
Depart ment -wi de approach, and so this is really a case
of the whol e exceeding the sumof its parts because of
the synergy that's really generated by the collective
efforts of the participating agencies.

| really do want to make a personal note
nysel f and echo what Bill said a few nmonents ago.
We're working with a group of very bright,
intelligent, conpetent, dedicated and very thoughtfu
peopl e, and there's hardly an issue that's been
di scussed over the |last day and a half that have not
sonmehow or other actually surfaced in our interagency
del i berati ons.

This committee is nodeled after simlar
coordi nating bodies in the Ofice of Science Policy.
As a matter of fact, an exanple is genetic testing.

In that area we, too, have a broad Departnent-w de
wor ki ng group which consists of representatives from

various offices as well as agencies throughout the
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Departnment that collectively have sone role or
responsibility in various aspects of genetic testing.
This interagency conmttee is not intended
to take the place of any broad based national advisory
committee that have been called for by various
interest groups in the area of xenotranspl antation
and I want to nake clear that when | use the term
vested interest group, it's not nean to be pejorative.
The interagency committee is essentially
one that represents the Federal efforts to focus
attention on xenotransplantation, to ensure that
Federal activities undertaken by separate departnents,
separate agencies within the Departnent, are actually
coordi nated, integrated, and that we can, in fact,
respond in an appropriate and cogent manner to various
i ssues or concerns that are raised by
xenot ranspl ant ati on
Now any national public advisory group
that would be established in the area of
xenot ranspl antati on woul d be conprised of
representatives of various interested comunities
out side the Federal government, and by that I,
obvi ously, would include -- it would certainly not be
limted to -- scientists, clinicians, epidem ol ogists,
transpl ant surgeons, experts in m crobiol ogy,
i nfectious di sease and public health, and you can al so

i magi ne the other types of expertise that would be
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represented in such a broad based conmttee.

We're tal king about law. W' re talking
about bioethics. W' re talking about patient
advocacy, as well as animal welfare.

A coupl e of weeks ago, the interagency
conmittee on xenotransplantati on had an opportunity to
preview the overall Departnental strategy on
xenot ranspl antation for the DHHS | eadershi p.

VWhen | use the termoverall strategy, |'m
basically tal king about a regulatory framework for
xenot ranspl antation. |'mtalking about the PHS draft
gui del i nes for infectious disease issues in
xenot ranspl antati on, the national xenotransplantation
registry, a centralized biol ogical archive, and an
advi sory body on xenotranspl antation. You wll hear
about each one of these conmponents fromthe speakers
that will follow ne on the program

Now t he briefing that we gave to the
Departnent's | eadership a few weeks ago was really an
opportunity for us to informthem of the plans and
activities of the interagency commttee to date, and
al so to make sure that they were aware of this
wor kshop we' ve been having these |ast two days, and
t he general approach that the four agencies and the
O fice of Science Policy have agreed to.

In ny opinion, as well as those of others

who were there, the briefing went extrenely well.
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There was general agreenent that there was need for a
cautious but optimstic approach in this area.

It is expected that this interagency
committee would, in fact, be providing future
briefings to the senior policy nakers in the
Departnment to bring themup to date on the progress of
the various activities related to the refinenent and
i npl enentation of the strategies that we have proposed
for xenotranspl antation, and al so, as issues and
concerns arise and energe fromthe area of
xenot ranspl antation, that we would in fact bring it to
them if necessary, for their review, their
consi derati on and deci si on naki ng.

Future workshops like this one will be co-
sponsored anong the four agencies that have been
represented throughout this workshop, and this is
i ntended, really, as nmentioned earlier -- this
wor kshop -- as one in a series to continue to
stinmulate and to foster public discussions of all the
i ssues that are so inportant in this arena.

I can tell you that no major policy
decisions will be made in this Departnment w thout
provi di ng adequate opportunities for public discourse.
The stakes are high, and we recogni ze that.

As we have heard over the last day and a
half, this is the area that holds both prom se and

chal | enge and, therefore, it's really essential that
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we approach it with both hope and caution

I"mgoing to bring ny remarks to cl osure,
but I wouldn't want to do that w thout actually
saluting ny fellow comittee nenbers for their
dedi cation, their diligence, and their conmtnment to
devel oping a national strategy for xenotranspl antation
that not only pronotes and fosters the devel opnent of
a prom sing technol ogy, but also ensures, to the
extent possible, the protection of the public health.

Thank you.

MODERATOR PATTERSON:  It's an honor and a
pl easure to introduce our next speaker, Dr. Louisa
Chapman fromthe CDC. Loui sa Chapman will present
hi ghli ghts and revisions fromthe draft PHS guideline
on infectious disease issues in xenotransplantation
Dr. Chapnman

DR. CHAPMAN: Thank you.

A draft Public Health Service guideline on
i nfectious di sease issues in xenotransplantation
intended to mnimze the public health risks
associ ated with xenotransplantation clinical trials
was prepared by working groups within the PHS --
Public Health Service, excuse nme -- cleared through
CDC, FDA, NIH and HRSA and the O fice of the Secretary
of the Departnment of Health and Human Services, and
published in the Federal Register on Septenber 23,

1996, for 90 days of public coment.
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The draft guideline places particul ar
enphasis on the inportance of the expertise
represented on the xenotranspl antation research team
and the adequacy of the protocol review the infornmed
consent process, and the health surveillance plan

I'"maware that many of you, probably nost
of you, possibly all of you, have read this draft
gui del i ne, but nevertheless, in the event that sone
peopl e in the audi ence have not, |'mgoing to quickly
go through some of the key concepts in the draft
gui deline so you'll know what we're conparing the
commentary to

The guideline states the foll ow ng:
"Xenotranspl ant clinical research team should contain
i ndividuals with expertise in both human and
veterinary infectious di seases, and have established
rel ati onships with | aboratories capabl e of
sophi sti cated m crobi ol ogi cal investigations.”

The review of clinical protocols mnmust be
adequate to assess the potential risks of infection
for not only the recipient but also contact
popul ation, and this may require augnenting the usua
menbership of local review committees to obtain
specific consultative expertise.

Heal th surveillance plans are a critica
part of any clinical xenotransplantation protocol

The draft guideline is built around the principles of
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pre-transpl ant screening of the source animal to

m nimze the risk that xenographical transmt
recogni ze zoonoses, and post-transplant surveill ance
of the xenograft recipient to nmaximze the probability
t hat xenogeneic infections will be recognized and
cont ai ned.

The pre-transpl ant screening of the source
animal is nested within the husbandry practices that
limt or define lifel ong exposures to infectious
agents.

The post-transplant surveillance of
reci pients includes recommendations for lifelong
clinical nonitoring of all initial xenograft
reci pients, as well as |aboratory nonitoring of
speci fic recipients whenever a xenograft is known or
suspected to contain infectious agents with undefi ned
infectivity or pathogenicity for humans.

In addition, the guideline discusses
hospital infection control practices, including the
i nportance of a conprehensive Cccupational Health
Servi ces program designed to educate workers about the
ri sks associated with xenotransplantation, and to
nmoni tor for possible infection in these exposed
wor ker s.

The i nfornmed consent process nust include
education of the recipient about the uncertainty that

exi sts at present regarding the infectious di sease
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ri sks associated with xenotranspl antation

The reci pi ent should understand that these
concerns may necessitate |ifelong post-transpl ant
surveillance, and the recipient should never donate
biologic materials for the allotranspl antati on donor
pool subsequent to the receipt of the xenograft.

The educati on and counseling process
shoul d extend beyond the recipient to include also the
recipient's famly or close contacts and especially
sexual contacts, as well as exposed health care
wor ker s.

The gui deline discusses the desirability
of a national registry that woul d all ow epi dem ol ogic
surveill ance of popul ati ons of xenograft recipients,
in addition to clinical monitoring of individua
recipients.

The gui del i ne enphasi zes the inportance of
archives of biologic specinmens fromboth the source
ani mal s and the xenograft recipient. These speci nens
shoul d be maintained for use in public health
i nvestigations, should these becone necessary, as a
sort of public insurance policy, and the
responsibility for maintaining these archives is
pl aced on the individual investigator.

Over 140 coments to the public docket
were received, and the published draft was formally

reviewed by the CDC Infection Control Practices
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Advi sory Conmmittee

Let me just say that we received both
critical commentary and -- both praise and criticism
in the public comentary, and both of it was val uable.
W encour age those organi zati ons and i ndi vi dual s who
have di ssenting views to the guideline or the public
process to continue to have the courage to bring those
views to the pubic dialogue in a manner that is
constructive and shoul ders a share of responsibility
for this progress -- progress of this process that
we're all in partnership on.

It's not possible for me to provide a
conpl ete review of the contents of these public
comments, but I"mgoing to attenpt to summari ze sone
of the significant ones or sonme of the influential
ones.

So we'll begin with the criticism There
are 109 of these comments to the docket that express
strong di sapproval of the guideline. 108 disapproving
comments were subnmitted by individuals or
organi zations specifically concerned with the ethica
treatment of animals or the ethical devel opnent of
bi ot echnol ogy.

To condense a lot of commentary into a
smal |l summary, the coments basically argued that the
suffering of animals cannot be justified for

procedures that al so put the human comunity at risk
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and that |ack docunmented efficacy.

In addition, the American Society of
Transpl ant Surgeons argued that the draft guideline
represented an unnecessary intrusion of governnent
regul ation into the performance of transplant surgery,
while failing to set standards adequate to protect the
public health.

The remai nder of the comments to the
docket were generally favorable, although many of them
were highly critical of individual areas within the
guideline. O particular note, five organizations and
two individual s representing patient popul ations that
m ght benefit from xenotranspl antation urged continued
work to enable the safe devel opnment of the field.

These coments argued that the voices of
those nost directly affected by the therapeutic
potential of the field should be heard by policy
makers. The father of one patient with a degenerative
geneti c di sease expressed specific concerns that
groups opposed to the devel opnent of
xenot ranspl antati on m ght exaggerate the risks to the
public as a tactical tool, and urged the continued use
of objective scientific criteria to guide the
devel opnent of national policy.

Thirteen organi zations with a conmerci al
interest in the devel opnent of xenotranspl antation

subm tted commrents to the public docket. Anobng these,
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seven argued that an inappropriate burden for
oversight of clinical trials had been assigned to the
| ocal review conmittees, and that that responsibility
for this oversight should appropriate reside at the
national |evel with the FDA

The majority of these 13 al so di scussed
concerns that individual clinical centers would not be
abl e to adequately maintain biol ogic specinmen
ar chi ves.

A nunber of commentators expressed the
opinion that it was possible to differentiate the
infectious risk by species affiliation of the source
animal , and that the use of xenografts from nonhuman
primates carried a higher risk of xenogenetic
infection than did xenografts procured from ot her
species, in particular from pigs.

The American Coll ege of Cardiol ogy, the
American Soci ety of Transpl ant Physicians, and 45
specialists in infectious diseases or m crobiol ogy
expressed concerns that the infectious disease risks
had been i nadequately addressed and that the use of
nonhuman primate xenografts should be curtail ed,
because the baboon supply wasn't adequate to elimnate
t he donor shortage, therefore carrying an unnecessary
ri sk of introduction of disease without a prom se of
ending the -- definitively addressing the current

situation.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Al of these except the American Coll ege
of Cardiology called for the creation of a Federa
advi sory comm ttee.

In addition, the American Society of
Transpl ant Physicians al so argued that the Public
Heal th Service should take responsibility for
devel oping a central national registry and a central
bi ol ogi ¢ speci nens archi ve.

The British Nuffield Council on Bioethics
reiterated their concern that it was unethical for
human trials to proceed prior to further research on
the infectious disease risks, without the protection
of central regulatory oversight, or using nonhuman
primate xenografts.

The USDA noted their responsibility for
oversi ght of aninmals bred, raised or kept for
experimental purposes under the Aninmal Welfare Act and
of fered their assistance as appropriate.

In response to these coments, as well as
t he evol ving science and the international policy
devel opnent, the draft guideline has been revised in
the foll owi ng ways.

The revi sed docunent states that al
xenotranspl antation clinical trials in the United
States will proceed under FDA oversight, and it
consol idates responsibilities for all aspects of

saf ety under the sponsor.
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The revi sion acknow edges the conplexity
and the inportance of issues of aninmal welfare, of
human rights, and of community interests, but it also
enphasi zes that these issues are appropriately
addressed in other publications and other public
di scussions, both in the past, ongoing in the present,
and in the future.

The revi sion does discuss a nationa
advi sory process that may consi der aspects of these
i ssues that are beyond the scope of this guideline
docunent. Let nme divert fromny prepared coments to
reiterate, this guideline is a guideline on infectious
di sease risks associated wi th xenotranspl antation, and
deferring discussion of certain issues to other foruns
is not an indication that we consider them
uni mport ant .

It is, rather, an acknow edgenent that, if
we're going to acconplish anything, we're going to
have to take it step by step, define our goals, and
conplete the process in a step by step manner; and
it's also an acknow edgnent that those of us who are
appropriate by expertise -- npbst appropriate by
expertise to devel op the guideline on infectious
di sease i ssues are not necessarily the nost
appropriate experts to address sone of these other
i ssues that need both a different forumand a

di fferent body of workers.
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The revisions clarify and strengthen the
i nfornmed consent process for xenograft recipients and
t he education and counseling process for both
reci pients, their contacts, and the associated health
care professionals.

The need to conply with long term or
lifelong surveillance, regardl ess of the success of
t he experinment or the duration of the xenograft or the
renoval or rejection of the xenograft, is enphasized.

The prohibition agai nst xenograft
reci pients contributing to the allotranspl ant donor
pool is reiterated, and consensus is currently being
sought on whether or not it's appropriate to extend
that ban to al so include close contacts of xenograft
reci pients. The public comment was divided on this
poi nt .

The revi sed docunent acknow edges t hat
some experts consider a differential risk of cross-
species infection to exi st anmong source ani nal
species. However, it does not differentiate risk by
species affiliation. Rather, it delineates a n nimal
| evel of animal husbandry and pre-transpl ant
i nfectious di sease screening that nust be net before
any animal is an appropriate source for xenograft
procur enent .

The gui del i ne enphasi zes the inportance of

appropriate husbandry, including procuring source
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animals fromcl osed herds or colonies raised in
facilities enploying appropriate barriers to the

i ntroduction or spread of infectious diseases. It
enphasi zes that the risk mnimzation precautions
appropriate to each xenograft protocol should be

enpl oyed in all steps of production, regardl ess of the
speci es of the source aninal

Because | notice the hall is nmuch nore
full than it was last night at about six o' clock when
we di scussed this before, maybe it's worth reiterating
redundantly sonme comments | nmade | ast night.

There's been a | ot of discussion about
whether it's appropriate to differentiate between
species on the basis of the risks they pose as sources
of xenografts. There has been di sagreenment anong
peopl e of goodwi Il who are not in di sagreenent on the
basic facts, and I think a lot of that disagreenent
has come out of the fact that it's actually a rather
vague statenment to talk about a risk differential on
the basis of species, and it allows interchange about
actual ly a nunmber of specific |levels of associated
risk.

The first level is the risk that is
present in an animal species by virtue of the extent
that that animal has been renoved froma feral source
towards donestication with the attendant di m nution of

adventitious agents carried by the animal. There is
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no di sagreenent.

It's very clear that baboons are at best
one or two generations at present renmoved fromfera
ani mal s, where pigs are largely donesticated, and that
results in that large differential you tend to see in
t he nunber of persistent viruses |listed when you talk
about baboons than pigs.

On a second level, you can talk about a
differential between the species on the basis of
husbandry techni ques that are available to be applied
to decrease infectious agents in the animls, and
there's also no difference of opinion on the facts
presented yesterday that there's certainly far nore
devel oped techni ques at present in terns of
hyst erectony, barrier precautions, that decrease the
| oad of infectious agents carried by pigs conpared to
baboons. Those techni ques have not been devel oped and
may not be devel opabl e for baboons.

There is al so no di sagreenment about
whet her at present there's a difference in the degree
of infectious risk associated with avail abl e pigs.
You can obtain pigs tonorrow fromvery cl ean specific
pat hogen free colonies. You cannot do the sane with
baboons, and we heard data yesterday that suggests it
will be mnimally an investnment of 20 years and a | ot
of dollars to see if we're able to obtain the sane

degree of cleanness wi th baboons.
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I n devel opi ng the guideline, we don't
i gnore those facts, but each of those differences
bet ween speci es can also be | ooked at in terns of a
di fference between husbandry techni ques, currently
avai |l abl e herd, and infectious di sease screening; and
we chose to address those principles.

If you equalize all of those, you're |eft
with two species, both of which have endogenous agents
t hat cannot be renpved at present, that can infect
human cell lines in vitro, and nay or may not be able
to infect human cell lines in vivo. So we've chosen
to address the standards that nust be obtained and to
say they nust be obtained across the board, regardl ess
of species affiliation

The revisions also clarity and strengthen
t he acceptabl e standards of infectious disease
screening and surveillance. The revisions address the
appropri ateness of enpl oyi ng established rel ati onshi ps
with off-site consultants as sources of expertise.
This was a matter of concern in a lot of the public
comment ary.

The revi sions acknowl edge the need to
tailor all screening, quarantine and surveillance
protocols to the specific process and xenograft
product, as well as to the source aninmal and the
husbandry history of that animal. They enphasize the

need to review and update all these protocols as
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know edge progresses.

The revisions clarify the extent and
nature of preclinical research that should be
conpleted prior to the onset of clinical trials.
Specifically and mnimally, it is critical that
adequat e di agnostic assays and met hodol ogi es for
surveill ance of known infections agents fromthe
source aninmal are developed prior to the initiation of
a clinical trial

The revisions discuss the necessity of
mai nt ai ni ng health records and archive biol ogic
speci mens for a defined period of 50 years. This was
left indefinite in the initial docunent, and that was
again the source of a lot of public commentary.

This prelimnary duration was sel ected on
the basis of the [ atency periods of known human
pat hogeni ¢ persistent viruses, and al so the presence
of OSHA record keeping. However, the appropriate
duration of maintenance is really unknown at present,
and it will need to be continually reconsidered as our
know edge advances.

Expert review of specific |anguage
inserted to address the biosafety | evel reconmended
for mani pul ati on of biologic specinmens procured from
xenograft recipients is currently underway, and
prelimnary revisions discuss the creation of a

nati onal advisory conmttee, a nationa
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xenot ranspl antation registry, and a central biologic

archive

| shoul d enphasize that these proposals
are still under review and devel opment and di scussi on
and may not persist in the final docunent. You'll be

heari ng nore about them fromthe speakers who foll ow
me.

VWhen conpl eted, the revised guideline wll
agai n undergo clearance at the four agencies and with
the Ofice of the Secretary prior to publication in
final format, and we hope that finalization and
publication will be conpleted in the first half of
1998.

MODERATOR RAUB: Thank you very much, Dr.
Chapnan.

The gui del i nes, obviously, are an
i nportant facet of the overall approach to
xenot ranspl antation. An equally inportant facet is
that of the regulatory structure for this, and Dr.

Kat hryn Zoon of FDA will describe that.

DR. ZOON: Thank you very nuch, Dr. Raub
It's a pleasure to be here as one of the Public Health
Service partners in this inmportant initiative.

Today | would like to present to you the
regul atory framework that the agency has been actively
engaged in with xenotranspl antation

To introduce biologics, what I'd like to
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do is cover essentially what is, briefly, a biologic,
and then go on and speak about the |ocal and Federa
oversight of this area, then proceed to talk briefly
about the differences between human

al l otranspl antati on and xenotranspl antati on, the FDA
regul atory framework, our initiatives, and finally,
sunmari ze.

Bi ol ogi cal products span a w de range of
products. They include tissues, whole bl ood, blood
conponents, plasnma derivatives, vaccines, products
prepared from bi ot echnol ogy, i ncludi ng nonocl ona
ant i bodi es, reconbi nant DNA proteins, somatic cell and
gene therapy and xenotranspl antation

The mechani snms that we use to regul ate
bi ol ogics are really founded on science and | aw, and
they include a variety of activities such as review,
research, education, enforcenent, use of advisory
conmittees for outside input, a variety of neetings to
whi ch we get scientific and other ethical/social
i nput, and wor kshops in order to have the best
possi ble information in our regul atory deci sion
maki ng.

In [ ooking at the process for the review
and devel oprment of biol ogical drug products, this is
just to make sure everyone is on a level playing field
with respect to understanding this. Many of these

products are in the research and devel opment phase.
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Many of the preclinical issues are being addressed,
and the devel opnent of new products.

Otentines the agency will interact with
t hose sponsors early on in what we call pre-

i nvestigational new drug neetings. These are very

i nportant for understanding the scientific issues
surroundi ng a new product as well as to provide input
into the sponsors on how to deal with safety issues
for the first phases of their studies.

This goes on with the introduction of
t hese products into humans, and initially, the first
stage of developnent in the clinic is to | ook at
safety. As the product goes through clinica
devel opnent, one continues to | ook at safety, but then
al so activity and, finally, in Phase IIl studies
safety and efficacy for supporting the approval
process of these products.

This is generally covered in what we call
the Iicensure phase or approval phase of a product,
and that would result in a biologics license
application, a new drug approval, etcetera.

That's not where our job ends. CQur job
continues to follow wi th post-nmarketing surveill ance,
maki ng sure that there is a safe profile and an
accurate use of the products as well as new
devel opnents are nade with respect to the safety and

ef ficacy of these products.
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In looking at clinical trials in
xenot ranspl antation, there are actually nultiple
poi nts of oversight, sone of which include the FDA and
some of which include other organizations. Cearly,
the | ocal review has been discussed during the course
of the neetings, which is very inportant.

Each of these committees provide an
assessnment of the protocols, some of which | ook at
ri sk/ benefit, some of which | ook at community safety,
and others which | ook at animal use. These include
the institutional review board, the institutiona
bi osafety commttee, and the institutional aninmal care
and use conmittee, respectively.

There is al so anot her nechani sm whi ch
i nvol ves the NIH funding, and this would, obviously,
relate to the final Public Health Service guideline,
as that evol ves.

Finally, the FDA plays a major role in
oversight of clinical trials in xenotransplantation
and this is sonething that we have been doi ng, as
stated yesterday, for the past several years.

In [ ooking at human all otranspl antation
and xenotranspl antation, we have heard a | ot about
this over the past day and a half. There are a nunber
of lessons and limtations one can |earn from human
allotranspl antation, and we | ook at these very hard as

to their application to xenotranspl antation
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There is much we can learn, but yet there
is nuch, in addition, that nust be taken care of in a
greater level of oversight that would normally be |eft
to allotranspl antation

The life saving successes in
al l otranspl antati on have rai sed many chal | engi ng
i ssues, particularly with regard to the limtations of
the availability of these organs. So this has,
obviously, led to the situation of |ooking at
xenot ranspl ant ati ons; but there are many inportant
di fferences between human to human organ
transpl antati on and cross-species transplantation

There are limtations within the
applicability of allotransplantation to a regul atory
schenme for xenotransplantation. This has actually Ied
to the need for new public health tools to nake that
di stinct regulatory infrastructure.

The spectrum of infectious agents
transmtted by human all otranspl antati on has, for the
nost part, been well established, while with
xenot ranspl antation, clearly, we still have an awful
lot to learn. W are constantly |earning of new
agents daily.

I think our ability to make sure we have
appropriate science that goes into this, that wll
hel p devel op a good regul atory framework, is very,

very key.
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In allotranspl antation, demand vastly
exceeds supply, and we have a cl osed system for
procurenent and allocation of human organs as a rare
nati onal resource. Each transplant center must conply
with the accepted standards in order to be eligible to
recei ve an organ, and indeed the National O gan
Transpl ant Act of 1984 prohibits the sale and barter
of human or gans.

In contrast, the supply of animal grafts
may greatly exceed demand. Mich as animals are
currently conmrercially bred and rai sed as food
sources, animals could be, certainly, conmercial bred
and used as a source of xenograft products, as we've
heard, for xenotransplantation

This creates an open system and a system
of sale and barter. As denmand and commercialization
i ncreases, clearly, there are concerns that there may
be pressure that mght erode the application of
appropriate donor screening standards and appropriate
quality control, and thus the ampunt of tension a
subject is getting during the course of a variety of
public discussions and PHS policy deci sions.

In human organ transplant, there's an
i nherent presunption of clinical efficacy. |If the
i mmunol ogi cal hurdles of allograft rejection can be
overcone, the donor organ has been enpirically shown

over the past few decades of experience to carry out
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its intended function in the new host.

Currently, xeno products are
i nvestigational, and their efficacy is not presuned.

So what is the franmework that FDA is
| ooking at? Well, first of all, aninmal cells, tissues
and all organs intended for therapeutic use in humans
are subject to regulation by the FD&C Act and the
Public Health Service Act.

Xenografts are subject of IND
applications. Furthernore, sponsors are highly
encouraged to interact with the agency in order to
make sure we have a cl ear understanding before you
come in with your clinical trials of what the issues
are for your particular product. These are very
i mportant in the case of xenotransplantation

Sone of the FDA initiatives involve
actual ly three regul ati ons and gui dance docunents to
date. These are needed to refine and extend our
regul atory infrastructure to provide reasonable
assessnment of the safety and efficacy oversight of
t hese products.

The first of these, in trying to really
| ook into the area of xeno, because as pointed out,
one needs to titrate very carefully the regul atory
oversight to guidance to the level of risk identified
in the course of the studies, both preclinical and

clinical studies, and try to bal ance that oversi ght
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with the scientific advancenents, and so that we are
not inhibiting future new nedicines to patients with
life threatening illnesses or conditions.

Clearly, this is often a delicate bal ance,
and one that we constantly need to nake sure there's
a good public discussion in doing so.

The proposed rul e on xenotranspl antation
wi |l be one mechani smwhich will then get public
comment on, and finalize. W wll also be working on
draft guidances to the industry on xenotranspl antation
to try to provide as nmuch specific information to
guide the industry on the issues that we believe need
to be addressed in their clinical trial devel oprment.

In addition, as raised many tinmes during
the course of the past two days, is the issue of
public disclosure and openness, transparency when it
deals with these very inportant public health
progr ans.

On this, | would like to address that we
are | ooking at proposing a rule on public disclosure
of gene therapy and xenotranspl antation clinica
trials.

The FDA has been dealing with a nunber of
xenot ranspl ant products over the past several years.
To assist us, we have recently fornmed a subconmittee
of our Biol ogic Response Mdifier Advisory Comittee

to deal with xenotransplantation issues.
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W feel that the openness of that public
process -- and Dr. Hugh Auchincl oss gave a summary of
that first neeting that we have held, and I think it's
very inmportant, and I wish to thank all that
partici pated as panel nmenbers in that process to nake
sure that we get the very best advice fromall sectors
as we nove forward into this area

In addition, FDA has research initiatives
in the area of xenotransplantation. Wth the
know edge of porcine retroviruses, our staff have
i npl enented prograns to assess the safety of many of
t hese xenotranspl ant products.

In particular, Carolyn WIlson and her
col | eagues have recently nade known at several public
nmeetings and a prepared paper on the presence of Type
Cretroviruses fromporcine primary peripheral bl ood
nononucl ear cells, which can infect human cells in
vitro.

I think these are just some of many
guestions, scientific questions, and there will be
need for much research in this area as we nove
forward

In | ooking at the proposed rule on
xenot ranspl antati on, we would Iike very nuch to have
a proposed rule out in 1998. This will go out for
noti ce and comment to get all the suggestions fromthe

various comunities that wills be incorporated.
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In the scope of this proposed rule, we're
hopi ng to touch on the procurenent and screeni ng of
ani mal s, post-transplant infectious di sease nonitoring
of patients, archiving of biological specinens, and
participation in a national registry.

As | nentioned earlier, we will be
devel opi ng guidelines. This will conplenent the broad
principles outlined in the Public Health Service
gui del i ne by providing a reasonably detail ed and
timely guidance to sponsors regardi ng xenograft
screening and clinical safety.

Finally, the proposed rule on public
di scl osure of gene therapy and xenotranspl antation
clinical trials, public awareness and understandi ng of
xenotranspl antation is vital because of the potential
i nfectious di sease risks posed by cross-species
transpl ants which extend beyond individual patients to
the public is |arge.

Therefore, looking at this, we believe
that there needs to be a nore transparent process. In
| ooking at this, we would -- We believe that such
items should be covered as having a sel ect subset of
information fromall I NDs of xenotransplant and human
gene therapy available to the public.

Simlar informati on has been nade
avai | abl e from hunman gene therapy transfer protocols

through the O fice of Reconbi nant DNA Activities and
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t he Reconbi nant DNA Advi sory Committee of the NIH |
think this will be very inportant to continue in this
area in a simlar tradition.

I think it's inportant, because it wll
enabl e public know edge of preclinical and clinical
research, and | think it will be also inportant to
stimulate further research and clinical trial
devel opnent, and it will provide a nechani smwhich we
hear today is so inportant on public input.

Support information on databases, you will
hear about shortly.

So in summary, | would just like to close
and say xenotranspl ant has extensive |ocal and Federal
oversight. FDA regulates all xenotranspl antation
protocol s, encourages early pre-IND interactions, and
we support continued public discussions related to the
safety, efficacy, ethical and societal issues which
will be a feature of xenotranspl antation.

Thank you.

MODERATOR PATTERSON:  Qur next speaker is
Dr. Mary GGoesch fromthe Ofice of Science Policy at
NIH.  Dr. Groesch will talk to us about the proposed
nati onal advisory conmttee.

DR. GRCESCH: |'m speaking today as a
nmenber of the Health and Human Services or HHS
Conmittee on Xenotransplantation. On behalf of the

Committee, | would like to outline the National
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Xenot ranspl antati on Advisory Commttee. We would like
to share our thinking on this topic as well as ask for
your input.

Over the past four years there have been
a nunber of inportant ad hoc public discussions of
xenot ranspl antati on. Many of these neetings have been
Federal | y sponsored. For exanple, over the course of
three neetings, the FDA Biol ogics Advisory Conmittee
has di scussed the public health risks associated with
xenot ranspl antati on, new technol ogi es that have led to
increased interest in this research, |essons |earned
from known zoonotic di seases, protocols for using
xenotranspl antation in the treatnent of Parkinson's
and AIDS, and early considerations of the PHS
gui del i ne on xenotranspl ant ati on.

The Nati onal Acadeny of Sciences,
Institute of Medicine, convened two neetings to
exam ne the scientific, medical, social, |egal
et hi cal and econom c aspects of xenotransplantation

The Public Health Service has | aunched a
series of public workshops on the different aspects of
xenotranspl antation. This is the second in the
series, and yesterday you heard a summary from John
Coffin of the first workshops which focused on cross-
species infectivity and pat hogenesi s.

W' ve al so heard about the FDA Advisory

Conmittee which recently established a Subcommittee on
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Xenotranspl antation. W' ve heard a summary of their
di scussi on of xenograft product testing, patient care,
i nfornmed consent, and public risks with respect to
por ci ne endogenous retrovirus.

In addition, there have been nany
excel l ent public neetings sponsored by the transpl ant
community, the scientific community, and industry, as
wel | as by other nations.

Col l ectively, these neetings have provided
much needed public foruns for not only keeping abreast
of scientific progress in xenotransplantation
research, but also for discussion of the acconpanying
soci al, legal and ethical issues.

The HHS committee strongly hol ds, however,
that regular public review and discussion of
xenot ranspl antation research is inperative to ensure
broad public awareness, understandi ng and feedback on
this line of study.

VWil e clinical studies involving
xenot ranspl antati on are not new, recent bionedica
advances has significantly changed the nature and
feasibility of these studies, giving rise to renewed
and growing interest in a century-old field of
i nvestigation.

Advances in transpl antation, nol ecul ar
bi ol ogy, virology and i nmunol ogy have brought us to

t he point where we are no |onger saying "could we" but
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"shoul d we" about xenotransplantation. W now have to
deci de whether the potential benefits of

xenot ranspl antati on, which we have seen to be
extraordi nary, outweigh the potential risks.

This is a critical analysis, and is
conplicated by the fact that the possible infectious
di sease risks extend beyond the individual to close
contacts, health care workers, and the conmunity.

So there's a pressing need for both public
educati on and conprehensive public involvenent in
addressing the broad range of conplex issues raised by
ongoi ng and proposed xenotranspl antation protocol s.
Many of these scientific, nedical, public health,
ethical, legal, social and econom c issues have been
identified during this neeting.

For exanple, we've heard about the issues
of valid inforned consent fromseriously ill patients,
gai ning informed consent fromthird parties or close
contacts, and communities, intergenerationa
i nplications, welfare and use of aninals, the
al l ocation of scarce resources, patient selection, use
of placebos, and confidentiality.

These are just a few of the rel evant
i ssues. We've heard about many others during the
course of just this neeting.

Because these are issues in which we are

al |l stakehol ders, we nust all engage in the continuing
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di al ogue. Sound public policy in xenotransplantation
i s based on broad public input fromresearchers,
physi ci ans, health care providers, policy makers,
patients and their famlies, public health officials,
the news nedia, and the public at |arge.

There is certainly precedent for the
est abl i shnent of a national advisory committee. Sone
of the concerns surroundi ng xenotranspl antation
research are strikingly simlar to w despread
apprehensi on that energed at the inception of genetic
engi neering research

In 1975, a group of scientists involved in
genetic engi neering research convened an internationa
conference at Asilomar. They di scussed how this new
technol ogy coul d have potentially dangerous
consequences in the absence of appropriate oversight
and saf eguards.

In response to the Asil omar discussion and
reconmendati ons, the NI H established the Reconbi nant
DNA Advi sory Conmittee or RAC. At first, the RAC was
conposed entirely of scientific menbers, but it soon
becane clear that ethical issues needed to be
addressed, in addition to safety concerns, and RAC
menber shi p was expanded to include public
representation, in addition to scientific expertise.

This was a case where w despread public

concerns about an energing field of research could
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have halted what we now know to be a critical |ine of
i nvestigation. However, the establishnment of an

advi sory comrittee provided a neans for public
educati on and exam nation of the issue and,
consequently, allowed the field to nove forward with
essential oversight, including of ethical issues and
public health safety precautions.

I n thinking about the function and purpose
of a national xenotransplantation advisory comittee,
the HHS commi ttee has di scussed a nunber of potential
roles. First and forenost, a xenotransplantation
advisory commttee could discuss in a public forumthe
full range of scientific, social, and ethical issues
rai sed by xenotranspl antation and coul d nmake
recommendati ons for the conduct and oversight of these
st udi es.

Sonme specific exanples of this include:
review ng all classes of ongoi ng xenotranspl antation
research initiated prior to establishnment of the
advisory committee; providing formal expert advice to
HHS agenci es about the current state of know edge and
t echnol ogy regardi ng xenotranspl antati on and the
potential for transm ssion of infectious di seases as
a consequence of it; discussing novel experinenta
approaches of individual xenotransplantation protocols
and nmaki ng formal reconmendations to HHS agenci es such

as HRSA, CDC, and NIH and, in particular, the FDA
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whi ch has regul atory authority for this research

O her possible roles include: identifying
addi ti onal diseases and conditions which may benefit
from xenot ranspl antati on; discussing new scientific
devel opnents that have inplications for or potenti al
application to xenotranspl antati on; convening
xenot ranspl antati on policy conferences to enhance the
depth and val ue of public discussion of this research
consulting with xenotranspl antation recipients, their
cl ose contacts, and health care providers on the rea
and perceived risks and benefits of
xenot ranspl antation and the realities of ongoing and
proposed xenotranspl antation policies; wthout
di sclosing proprietary information, publicly revi ened
data coll ected t hrough the xenotranspl antation
registry, coordinate with national and internationa
organi zati ons concerned with xenotranspl antation; and
recomend changes to the PHS guideline and ot her
government policies or guidance in this area.

W' ve al so considered the conposition of
a national xenotransplantation advisory comittee. In
order to successfully function as envisioned, the
advi sory committee would need to include and/or have
access to a broad array of expertise and
representation.

This would include at a minimum a bal ance

bet ween scientists and clinicians actively engaged in
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xenot ranspl antati on research, experts in scientific
areas that are highly relevant to xenotranspl antation
Thi s includes epi dem ol ogy, virology, mcrobiology,

i nfectious di sease, veterinary nedicine, and

transpl antati on surgery, anong others.

It also includes bioethicists, |ega
experts, representatives of patient conmunities and
their famlies, representatives of various public,
religious and cultural perspectives, and ani nal
wel fare advocat es.

My remarks today provide a thunbnai
sketch of the deliberations of the HHS conmittee on
the need for and potential function of a nationa
advi sory committee on xenotransplantation. Qur
intention in previewing this today is to solicit wide
public input as to the necessity and function of such
a conmittee.

W have heard a nunber of suggestions
al ready, and we wel cone your additional comments.

MODERATOR RAUB: Thank you, Dr. G oesch.

Phil Noguchi of the FDA spends a | ot of
hi s waki ng hours thinking about cell based therapies
i n general and xenotransplants in particular, and he
will share with you some of our thinking related to
t he xenotranspl antati on registry database. Phil

DR. NOGUCH : Thank you for those kind

words, except you did remnd ne of all the things we



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

do need to do.

I"mvery pleased today to represent the
Department and our consensus deliberations of how we
actually were able to come up with an approach to a
nati onal registry, but as an FDA representative,
want to also take this opportunity to specifically
acknow edge the help of Ms. Debbie Knorr, who is the
Acting Director of the Ofice of Reconmbi nant DNA
Technol ogy.

She and | have been working very cl osely
together for the last five years on maki ng avail abl e
all clinical protocols for gene therapy, and Ms. Gaen
Mayes, who I'mnot sure is still here or not, but she
has hel ped us i nmrensely in understandi ng the human
al l otranspl antation system and took us on a very
extended tour of the UNCS facilities

VWhat we're presenting today is actually an
amal gam of all that experience, and -- well, "Il get
right into it here, if | could have the first slide.
| get a signal fromthe back. Well, | can just talk
alittle bit fromthe upcom ng slides here.

Basically, 1'mgoing to talk a little bit
about what the goal of this prelimnary pilot is going
to be determ ned about. 1'Il have a di agram which
will be fairly conplicated, and we won't go through
all of it, of -- I hear themtalking in the background

here. I'msure it's comng
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Then finally, 1'll describe the ongoing
process right now and assure you that the process to
devel op this database is ongoing. W don't have any
real data yet to show you, but we anticipate being
able to do that in the very near future

Ah, thank you. That's what we just said.

Next slide, please. The goals of this are
to provide a repository for the |l ong term assessnents.
In any strategy that allows xenotransplantation to go
forward, we absolutely need to know what happens to
the patients, not just in the short term but in the
long termover a course of many years.

This will assist us in identifying those
things that are epidem ological in nature and specific
to xenotranspl antation, and through coordi nation wth
HRSA we'll be able to conmpare that to that of human
allotransplantation. Sone of these may overlap. Sone
of these may be uni que.

One of the nost inportant goals is, should
anyt hi ng happen that we want to investigate, this wll
enable us to track patients and track occurrences of
events; and this will provide a framework for safety
assessnents of patient outcones.

Next slide, please. Nowthis will be a
recei pt point for a nunber of bits of information
whi ch are above and beyond the IND. For exanple, we

will have a registration of the facilities and
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procedures in which this is done. This is alittle
bit unusual

There will be a place for a clinica
foll owup of individual patients. Patient adverse
events report do get reported to FDA, obviously, al
the tine anyway, but these will also be flagged and
put directly into the database so that we can try to
nonitor events in a sonmewhat real tine fashion

Most inportantly, in ternms of the
correlation of is this due to the disease or is it due
to the animal, is it due to the transplant, we wll
keep track al so of animal health events.

The question of how far shall we take this
kind of monitoring is, obviously, still being debated,
but we are building into this at |east a nechanism
wher eby cl ose contacts -- that is, famly contacts --
may al so be tracked by this particular system

At a previous format, the Institute of
Medi ci ne, this issue cane up. We want to assure
everybody we're not tal king about every six nonths
everybody has to troop in and be re-registered, but
we're trying to exam ne how can this be done on a for-
cause type of basis. So one of the main issues is how
to be nonintrusive and yet maintain continuity.

W will be, within this whole franmework,
support the notification of recipients, should

anyt hi ng happen that we feel the recipients do need to
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be notified. Again, the |long term anal ysis and
scientific studies wills be a I ogical outcone of al
t hese functi ons.

Now i n your handouts, you actually have
somet hing where, | think, all the gray things are now
bl ack, and you still can't quite see what's going on
here; but the main thing that | think you should focus
on here is, because all xenotransplantation protocols
will be under IND, this is the I ND sponsor.

In the case of this registry, as we
develop it, we're concentrating on the conmerci al
firnms, because they have already built in their own
dat abase that wills be tracking an aninmal facility,
the clinical center, and I think this is another
manuf acturing sort of center.

The sponsor is al so responsible for
mai nt ai ni ng records that will enable tracking of
patients as each one is entered. Al this here, CBER
itself, FDA is building a corporate database even as
we speak. So this national registry and our corporate
dat abase are bei ng devel oped si multaneously as
separ at e dat abases, but they will be integrated
eventual ly.

The main reason that FDA has taken the
lead on this is because for the I ND subm ssion nost of
the information -- in fact, all of the information

that is necessary to track will be comng to FDA. W
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will have to review that anyway. So it was trying to
t ake advantage of that process.

Here we have in the future nenbers of the
PHS xenotranspl antation conmittee, and we will be
having, in fact, the ability to nonitor relatively in
real tine, and fromthis sort of notification we have
in plan and have identified who will be called upon
shoul d an event, adverse event, conme up that wll
trigger a response.

W will go through the usual sorts of
things of trying to find out is this specific to the
animal or to the patient or a conbination of both, and
we have procedures in place that will enable us to
actually respond to that.

Now t he process that we're | ooking at:
We're just getting started, although | think we're
about three nonths into this. There will be a pil ot
phase, and the pilot is going to be somewhat bare, but
will be functional. Then we are also |ooking at |ong
term enhancenents with an internmedi ate and a | onger
term phase.

VWhen we say target system this is sort of
like what will be in place for full tine use. Now the
pilot at the current tine: W are working with three
sponsors. As you had seen before, the anount of data
that's required is fairly conprehensive, and the

intricacies of keeping themin a database is rather
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conpr ehensi ve.

W wills be looking at trying to nmake sure
there is a control vocabulary w th FDA standards being
built in. W will also be |ooking very closely at
what international standards exist for reporting. For
exanple, the I1CH standard for safety reports will be
i ncor por at ed.

This will be, as we said, a pilot, but
everything we do will be transferable, and we're
| ooki ng for how we can nake sure that whatever we do
today will be conpatible with the future -- for
exanpl e, electronic data interchange formats.

Finally, as we nentioned, at the present
tinme there's a stand-al one database. That is, it wll
be a smal| database sonmewhere over here, but then it
will be integrated with the FDA corporate database.

It will have capabilities by necessity,
since not all the data will be in the database, but
there will be specific links to I ND sponsored
dat abases. (Qobviously, this will also play directly
into the whol e concept of -- it's true, viruses don't
have passports. So we need to be able to link up with
the international comunity, and we're already in
di scussions with several international potential
sponsors to make sure that we understand how t hey
coll ect the data and that they understand how we woul d

like the data to be submtted to us.
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Austere is not an acronym That is really
what it is. Because it's very easy in any database
devel opnent thing to say, oh, wouldn't it be nice if
we had this, and oh, we have to have that and
everything, Austere is really what we're doing.

W' re conbi ng through each requirenent
t hat has been proposed, and on an al nost hourly basis
we go through the process saying, is that nice to have
or nmust we have that to protect the public health.

| can tell you it sonetines is not too
easy, but when you just stress the public health,
think we are rapidly getting toward those very basic
ki nds of data elenments that will ensure that, should
somet hi ng happen, we will be able to respond in an
intelligent and a responsi bl e manner

Finally, this is just to reiterate that
this is not just a prototype so we could see what's
happeni ng out there and then try to figure out what we
will do. Coincident with this devel opnent, we'll also
have, and we do have in place, specific individuals to
respond to any particul ar event.

Thank you.

MODERATOR PATTERSON:  Qur next speaker is
Dr. Stephen Rose fromthe NNH Dr. Rose will speak to
us about strategies for archiving biologic specinens.

DR. ROSE: | have the distinct pleasure of

preaching to the choir. Dr. Noguchi just described
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one of the inportant instrunents necessary to ensure
the ability to effectively deal with any possible
public health risk for xenotransplantation, i.e., the
registry.

I will describe the second armthat is
necessary to any public health investigation, the
xenot ranspl ant bi ol ogi ¢ speci men archi ve.

Now this archive is nmeant to keep
bi ol ogi cal sanples from xenograft recipients, exposed
heal th care workers, and source aninals which are
essential for a public health investigation

The absence of such sanpl es has al ready
been noted and has prevented our ability to do
retrospective analysis that mght, in fact, have
answered sonme of the questions we are already trying
to get at, and that is the spread of infectious agents
from porcine tissues or even nonhuman primate tissues
i nto xenograft recipients.

We had originally proposed in the draft
gui delines for infectious agents to have a
decentralized archive. Upon review, we've determ ned
that these decentralized archives that are maintained
by i ndependent investigators or conpanies are
i nadequat e, conpared to a central archive, and that's
for the foll ow ng reasons.

First off, this type of decentralized

archive would rely on academ c or comnpany
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i nvestigators who do not have stable or dedicated
support for this very inportant effort.

Secondly, loss of archive continuity as an
academ c or conpany investigator noves between
institutions or conpanies would be a distinct possible
probl em

Thirdly, there would be an unacceptabl e
variability in sanple preparation, preservation and
st or age.

For this reason and in response to the
comments received fromthe proposed draft guidelines,
the PHS cormittee came to the conclusion that only a
central archive with a sustained stable source of
fundi ng operated by the PHS can adequately and
conpl etely ensure i medi ate access to biol ogi c sanpl es
for a public health investigation

This central archive would serve as a
source for biologic sanples from xenograft recipients,
exposed health care workers, and source aninals for
public health investigations.

You' ve al so heard a di scussion about the
possibility of including close contacts of xenograft
reci pients, and that is, obviously, sonething that the
national review board, if it is established, or
certainly comments fromthe conmunity woul d have a
great inpact on determ ning whet her those sanpl es

woul d al so be inmportant to be collected.
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This woul d store the biologic sanples for
a defined period of tine. As you heard Dr. Chapnman
tal k about, it has been proposed that that tine period
woul d be 50 years, based on the l[atency of known
i nfectious agents as of this nmonent, but again that
peri od woul d be reviewed on a regular basis to
determine if, in fact, it was necessary for that
peri od.

This would al so, in an added wi nkl e,
serve as a source of pool ed biol ogic sanples for
conpetitively awarded investigator initiated research
grants adm ni stered through existing Nationa
Institutes of Health grant processes. This, we feel,
is an extrenely inportant issue that needs to be
addr essed.

There is a dearth of information and a
dearth of research going on into xeno infectious
di seases. There is very little being done outside of
what is happening inside the corporate culture at the
nmonent with respect to new di agnostics, determ ning
what sort of transm ssion happens in these agents,
what the possibilities are, and we feel the Nationa
Institutes of Health, as they have in the past in any
other area of research, can help in this area and
provide a great inpetus to allowthis type of research
to go forward.

I"mgoing to stop for a second and give a



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

commercial message. That is, a while ago the NIH
publ i shed an announcenent, an N H guide for grants and
contracts, specifically requesting grant applications
dealing with this particular issue.

Again, | would say to anybody, we are
open to receiving applications, review ng them and
funding them if they receive a neritorious score,
dealing with xeno infectious di sease transm ssion and
agents, as well as inmune response to xeno antigen

The grants, as | said before, would be to
i nvestigate xeno infectious di seases and devi se new
and i nmproved current detection methodol ogy, and al so
to investigate the i mune response to xenotranspl ants
in order to prolong functional graft survival.

That takes care of the presentation on the
archive. W feel this is an extrenely inportant
function but, like I said, | feel I'mpreaching to the
choir in that it's been called for by many people out
in the community, and that this is something that we
have heard and have responded to accordingly.

Thank you.

MODERATOR RAUB: Thank you, Dr. Rose. We
may not be under budget, but we are under tine. [I'lI
ask the nmenbers who spoke, as well as a few others
whom we' ve dragooned to be on this panel to join us
here on the stage, and we'll be open for coments and

guestions fromthe nmenbers of the audi ence.
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Dr. Friedman, would you like to join us?

MODERATOR PATTERSON:  Any questions from
t he audi ence? Yes, sir? Please identify yourself.

AUDI ENCE MEMBER: |'m Earl Blewett. 1'm
a mcrobiologist virologist. Actually, I"'ma
reci pient of a grant under the program he was j ust
di scussi ng.

| was interested in: |Is this archive
going to be -- go back and try and get data fromthe
initial xenotransplants that occurred in the | ast
decade or so or are they just going to be doing stuff
from now on?

DR ROSE: The archive itself, as
proposed, would be a prospective archive. However,
there are efforts being conducted at the nmonent to, in
fact, go back and obtain sanples and nonitor those
patients.

I know of two particular studies that are
goi ng on, one of which actually is in for review at
t he nmonent .

MODERATOR PATTERSON: Yes, Dr. Berger.

DR. BERGER: Has there been a study done
to estimate the cost of the registry, the central
archives, when we're |looking at a future -- and again,
| use the sane nunber of an estimate in the year 2010
-- of 500,000 pig donors, the accumul ated effects of

all of those transplants, the cost of archiving
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sanpl es and keeping a national registry. Has there
been any type of study done, any type of future cash
forecast in ternms of what that's going to cost the
public?

MODERATOR PATTERSON: |'d like to call on
Dr. Rose and Dr. Noguchi to answer those questions.
The answer is, yes, limted but yes.

DR NOGUCH : Yes. W have done sone
prelimnary things, at least for the registry. You
saw the word Austere there, and that's deliberate,
because it's quite evident that the nore patients you
have, the bulkier it can get.

["mnot sure. Do we want to say about how
much we estimte? W estimate that, for the registry
as we anticipate it sonewhere on the order of $250, 000
to $300, 000 per year

DR. BERGER: \Wat about for the archiving
of sampl es?

DR. ROSE: The archiving of sanples -- The
estimates on that are based on a nunber of very good
exanpl es, including the ATCC as well as the AIDS
archives that are currently being supported.

The answer is it is felt that this can be
done, including all the computer records and the
cross-referencing, for probably no nore than about a
mllion dollars a year

DR. BERGER: As that continues to grow?
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DR. ROSE: | cannot hear you.

DR. BERGER: As that continues to grow,
year after year?

DR ROSE: Again, that depends upon how
fast it grows. While | understand the report that was
put out and the nunbers that you're quoting, not
everybody necessarily adheres to that nunber.

So ny answer to you is that is based on a
rel atively good exanple, but not as high as the nunber
you' re quoting, no.

MODERATOR PATTERSON:  Yes?

AUDI ENCE MEMBER: Good afternoon. M chael
Langan fromthe National Organization for Rare
Di sorders. W're a patient advocacy organi zati on
representing literally mllions of Anericans wth
rare, usually genetic diseases and their nationa
organi zations that represent them specifically.

I"d like to first conment and then ask a
gquestion. M first coment is that the patient
community that stands to benefit the nost fromthe
success and the efficacy of xenotransplantation
mai ntains a great deal of hope for its future, that it
may be their cure. It nmay save their lives. However,
this segnent of the patient community al so maintains
a great deal of fear.

Unfortunately, that fear at the present

time of the risks of either infectious disease or the
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ri sks of clear unsafety, for whatever reason, perhaps
out wei ghs that hope.

| would like to say first, thank you, to
many of the speakers and panelists yesterday and today
and nenbers of the audi ence who have urged that Public
Heal th Service guidelines, regul ations, whatever the
policy may be, that it be developed in the public
arena. This nmeeting is clearly an exanple of that.

The presentations we just heard regarding
t he proposed rule for public disclosure with respect
to clinical trials is sonething that we appl aud
greatly and hope to see becone effective, as well as
the creation of a national advisory conmittee for
xenot ranspl ant ati on

VWhat | would Iike to ask nenbers of the
panel and perhaps Dr. Zoon specifically to clarify is:
WI Il there be connection between a public advisory
conmmttee and that information that is disclosed?

It's been our experience in the patient
conmmunity that very often the FDA has been perhaps too
conservative in its interpretation of what is
proprietary information or confidential or what ought
to be considered a trade secret, and will those
clinical trials be discussed in some public forum
rather than just allow ng an advisory commttee to
di scuss theory or to discuss broad social or policy

i mplications?



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

DR. ZOON: 1'd be happy to discuss.

Actual ly, the proposed rule on public disclosure for
gene therapy and xenotransplant clinical trials is
just under devel opnent.

The experience that we have with gene
t herapy has been quite vast in terms of our ability to
make informati on avail abl e, and that subset of
information clearly will be an issue that is necessary
that public discussion in the area of health and
safety can be addressed.

The specifics of the disclosure with
respect to parts of commercial confidential
information are clearly still subject to other FDA
rules, but | think that the issues and the public
comment period on the proposed rule will hel p guide us
i nto maki ng that proper area, and we invite all those
interested, clearly, when this cones out, to give
their input into this proposed rule.

DR NOGUCH : Any.

MODERATOR PATTERSON:  Yes, Dr. Noguchi ?

DR NOGUCH : 1'd just like to expand upon
what Dr. Zoon has said.

This is an exanpl e of where the integrated
i nteractions between agencies has been extrenely
beneficial. Again not to enbarrass Debbie Knorr, but
just to say that she has shown us very dramatically

t hat al nost everything that has been consi dered
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commer ci al confidential by conpanies when they submt
t hi ngs, she's gone back and asked them personally is
this page confidential, is this; and invariably, over
the course of the last, I think, ten years, there have
been two pages that actually were.

So, actually, we're taking our |lead for
this rule fromour interactions and fromthe ability
that is given us to respond in a very rapid way to
public events.

MODERATOR PATTERSON:  Yes, Dr. Pollard?

AUDI ENCE MEMBER: Harvey Pollard. |'m at
the Unifornmed Services Medical School across the
street.

By way of full disclosure, | guess I
shoul d say I'm an enthusi ast about xenotranspl ants.
Twel ve years ago we invented the nmethod as an
intranural scientists of inplanting chromaffin cells
for treatnment of chronic pain. These are bovine
chromaffin cells that came froman abattoir, and we
asked no questions except to say is it infected or
grossly.

Now t he problem of course, is that this
technol ogy is bigger than us. It's not so difficult
now that you can't do it el sewhere. M/ question
actually has to do with the fact that we have to be
careful about regul ating ourselves into irrel evancy,

because as we speak, people are taking chromaffin
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cells fromcows that cane off of the |ocal abattoir
and sticking theminto people in France and in Spain.

No one is asking any questions, and the
qguestion has to do with, in ternms of this registry,
how are you going to deal with the outside world, and
what's the strategy for dealing with that?

DR NOGUCHI : I'Il take a crack at that.

AUDI ENCE MEMBER: | figured you woul d,
Phi | .

DR NOGUCHI : You heard this afternoon
fromthe international community, which is forging a
very strong alliance to really determ ne what are the
necessary conponents for xenotransplant trials.

I will take issue as a representative of
FDA, saying that, in fact, | think if you | ook very
closely, nore innovation takes place under FDA
regul ation than without it, and for the precise reason
that we're all here today.

How many times have you heard peopl e say,
oh, we'd love to do that, but FDA will never let us?
They never actually asked us, and nost of the tine
they're surprised at what we can allow to go forward,
and actually, nost of the tinme we help to inprove the
protocol s, because we have a vast know edge of a | ot
of different things.

So | would just say that we are very

sensitive to the fact that, no, we don't want to chase
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peopl e offshore, but we would encourage themto really
| ook very closely at what has happened.

The advances in gene therapy, the advances
in cellular therapies, are far and away far nore
advanced in this country than anywhere el se, and
that's in spite of the fact that they are regul at ed.

AUDI ENCE MEMBER: Is there a strategy for
dealing with the people who are not taking part in
this progranf

MODERATOR PATTERSON: Dr. Zoon.

DR ZOON: Well, I think it's very clear
We as representatives of the FDA and -- Food and Drug
Adm ni stration and the Public Health Service have been
asked to participate in the Wrld Health O ganization
activities, OECD and other activities to share where
we are, our ideas and directives with respect to the
future.

I think the communicati on has been very
good, and | think there's a conmmon under st andi ng of
t he baseline needs and requirenents for this area. So
| think it's going to continue to take a | ot of
di scussi on and outreach, because the science is going
to evol ve over tine.

I think where we are today is trying to
devel op the baseline at which we can all share that
i nformati on, and | think people have worked very hard

to make sure, as you can see fromthe neeting today,
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that we've gotten other participants from ot her
countri es.

I think one of the things that has been
i nportant, certainly, fromthe perspective that | sit
in, many of the conmon issues and concerns have al
rai sed many of the same points, the use of registries,
archiving, the inportance of infectious disease
testing and the inportance of nonitoring this seenms to
be universally accepted as general principles.

MODERATOR PATTERSON:  Thank you. Yes?

AUDI ENCE MEMBER  Thanks. 1'd like to
followup with an issue that Dr. Berger raised about
the costs invol ved.

As one of the 34 million uninsured
Americans in this country, | feel that the costs for
archiving and for the registry are vastly
underestimated. |In fact, | hope that the FDA and NI H
wi || make those figures public, because | think the
public should have a right to | ook at them

| believe that -- | wanted to know if the
$1 million figure for archiving sanples al so included
the cost of testing, and | also wanted to know if the
breedi ng and housi ng and feedi ng and nedi cati ng of
source ani mals was al so incl uded.

| wanted to know who was going to pay for
those tests and procedures, and who, in fact, would

eventual |y pay for the xenograft procedures
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t hensel ves, particularly if insurance providers don't
agree to pay for them

Anot her question, which I still feel
really hasn't been answered by any U S. panelist is
who will pay for conpensatory damages if the zoonotic
virus spreads to the human popul ation. | stil
haven't really received any kind of answer to that
guestion from anybody on the U S. panel

DR. FRIEDVAN: My | just ask for your
views on that?

AUDI ENCE MEMBER: M/ vi ews?

DR. FRIEDVAN. Yes. This is a public
di scussion. We'd be interested in who you think
shoul d bear those costs.

AUDI ENCE MEMBER: |I'd like to hear your
vi ews on that subject.

DR FRIEDVAN: |'msorry?

AUDI ENCE MEMBER: |I'd like to hear your
views on that subject.

DR FRIEDVAN: | do understand, but would

you share yours with us?

AUDI ENCE MEMBER: |'d like to hear yours
first.

DR. FRIEDVAN. |'d be happy to share m ne
with you. | think those are very difficult questions
that deserve -- and |I'm not being coy. |'mnot being

tricky. 1 think these deserve full public discussion
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There are, obviously, a variety of payers.
There are a variety of organizations, individuals and
groups who could serve as the indemifiers of these
activities, but I think what the optimal configuration
is for reinbursement or for cost recovery in the event
of harmor for whether patients or organizations or
sponsors shoul d bear the costs of the archiving and
virol ogic and ot her eval uation of tissues -- those are
i ssues that | think really deserve public discussion

So it's not a reluctance on our part, but
| think rather in the best interests of what people
have been tal king about for two days. Let's have a
public discussion. There are many ways in which this
could go. What are the pros and cons?

AUDI ENCE MEMBER:  Well, ny -- | nean ny
view is, you know, on a general basis, drawing up an
analogy, if | were a homeowner and | wanted to buy a
hone, |I'mnot going to go out and buy a home w t hout
havi ng the noney to buy it first.

So | really believe that the FDA or the
NIH and maybe the CDC have a fiscal responsibility to
fornmul ate a budget for xenotranspl antation procedures,
and everything that they entail, and present it to the
public before any of this should be allowed to go
forward

| mean, how can you spend noney that you

don't have and make plans for a very expensive
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technol ogy wi t hout knowi ng what the costs involved are
going to be to the public eventually?

DR NOGUCH : Can | take a little crack at
this, not to address the case of indemity, because
think that's assunming that we aren't taking an
appropriate and responsi bl e course here. The whole
pur pose of what we're doing is to ensure that it's
everybody's responsibility to participate in this.

Just to set the record straight, however,
the funding for the initiatives that you' ve heard have
been not specifically allocated, but have been
scritched and scratched out of existing budgets by the
various services that you' ve heard.

I will also say that the bulk of the
i nvestment into xenotransplantati on has not been by
t he public funding, but has been by corporate funding.
The anmount that has al ready been spent in preclinica
studi es probably dwarfs by many orders of nagnitude
what you've heard about today.

So it's difficult to respond when the
assunption is that this is a public venture funded by
NIH It is not. It is being driven by a |ot of
concerns, and there is a |lot of corporate backing in
t hi s.

So as Dr. Friedman indicated, these are,
obvi ously, very inportant issues. The questions you

are raising are entirely appropriate, but they're not
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entirely accurate at the nonent.

AUDI ENCE MEMBER: Right, but the goal is
to integrate it into public health prograns.

DR NOGUCHI :  Yes.

AUDI ENCE MEMBER: So eventual ly, the
taxpayers will be, you know made to bear any kind of
burden, financial burden, of the technology. | think
that shoul d be nmade clear to the public.

DR. NOGUCHI : Yes, you are quite right.

MODERATOR PATTERSON:  Yes, ma' anf?

AUDI ENCE MEMBER: Just an aside to the
| ady in black over here. The cost -- indirect and
direct costs of diabetes per year to Anerican
taxpayers and public is $100 billion. So whatever is
spent on this is going to be -- to get the proper
protocols in place -- is mnuscule conpared to that,

i n my opinion.

My questions, though, have to do with the
call for public -- keeping the public involved. WII
you be calling for -- WIIl there be a formal call for
public coment |ike you did in the previous xeno
gui del i ne?

In the contact protocols -- | brought 20
letters with ne already, but you know, there's at
| east a half a dozen people on this list that |ook
like they should have a letter. So we're going to

need to know who we address our comments to.
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MODERATOR RAUB: On the issues of public
comment, the generic answer is yes. |In particular, as
far as the guidelines are concerned, based on today,
our collective hope is the conmmttee is to conplete
this version of the guidelines, issue it, such that it
can be out there in the world and be used, but by
definition guidelines are neant to be flexible.

Qui delines are nmeant to change. So it's out there al
the tine for public conment, and we'll be both
recei ving and seeki ng t hem

Wth respect to the particular letters you
tal ked about, 1'lIl certainly be glad to receive them
on behalf of the Department and to follow up as
appropriate, and beyond the guidelines, as Dr. Zoon
i ndi cated, those elenents that need to play out to
conplete or refine the regulatory structure all go
t hrough what, from Cvics 101, we mght find a
ponder ous process, but the Notice of Proposed
Rul emaki ng, the Admi nistrative Procedure Act, is
designed precisely to ensure that ideas get published,
out there for comment, and as you've seen with the
gui delines, we listen and respond, and so does the FDA
systematically on its rul emaki ng.

AUDI ENCE MEMBER: Ckay. You did have a
formal call for public comment. It was posted on your
Wb site. Wat | wanted to know, would you be doi ng

sonmething like that with this, too?
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MODERATCOR RAUB: Yes, and we al so
appreci ate suggestions of other nmedia and other foruns
to doit.

AUDI ENCE MEMBER: Ckay. As far as
letters, are you going to have a commttee that there
are specific nanes of people that we can address, or
will it be put in with your call for comment, the
contact person?

MODERATOR RAUB: As far ahead as we can
see now, we intend to maintain our internal conmttee.
The individuals you see here are the nenbers of it,
and plan to continue neeting fromtinme to time and
wor ki ng together for what other steps are needed.

AUDI ENCE MEMBER:  Ckay, thank you.

MODERATOR RAUB: As the needs change, we
can expand or ot herw se change the conposition of the
group or perhaps go to sone other forum but for now
what you see is what you get.

AUDI ENCE MEMBER So if | have anynore
gquestions, I'lIl wite to you?

MODERATOR RAUB: Pl ease do.

AUDI ENCE MEMBER:  Ckay. Thank you.

MODERATOR PATTERSON:  Yes, Dr. Allan?

DR ALLAN: Yes. John Allan from
Sout hwest Foundati on.

First of all, I wanted to, in one way,

prai se the FDA for the way they' ve set up the
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xenot ranspl ant subcommittee. | think it |ooks to ne
as though it's very effective in handling infectious
di sease risks at a regulatory level. | think it Iooks
like it's going to work very well, and so | praise the
FDA for that.

Com ng back at the issue of nonhuman
primate use, |I'mbaffled. |'mabsolutely baffled. W
subm tted, and many ot her groups have submtted and
tal ked about the inherent infectious disease risks
associ ated wi th nonhuman pri mates.

It's a substantial risk. [It's sonething
not to be taken lightly. W submtted a letter in
response to the guidelines of 44 virol ogists, sonme of
the top virologists in the world, stating that
nonhuman primates at this point should not be
consi dered as transplant donors, and that there needs
to be sonmething specifically in the guidelines to
address that.

VWhat | heard was that that's been ignored.
The American Society for Transplant Physicians in an
open letter in response has said that nonhuman
primates are a significant risk and should be
consi dered specifically in the guidelines.

Again, it seens to nme that this has been
ignored. | really believe you need to address this
issue. Not to do that and to take the tactic of just

trying to regulate it may be a m stake, because there
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are other countries that are going to | ook at those
gui del i nes and say there's no difference between
primates and pigs.

I think that's something you really need
to reconsider and take back and take a really close
| ook at.

MODERATOR PATTERSON:  Thank you, Dr.
Allan. That's a very inportant conment. Dr. Chapnman
or Dr. Jaffe.

DR. CHAPMAN: Thanks, John. | guess |
didn't express nyself very clearly before. So let ne
try again.

W take very seriously your concerns and
the ot her concerns that were expressed with the
nonhuman primates, but when people tal k about
di fferences between pigs and primtes and the
i nfectious di sease risks that they pose, they are
usual 'y thinking very precisely but tal king very
general |l y.

I woul d propose that, when you and the 43
other scientists and the additional couple of
scientists in the other groups in the public
comment ary express concerns about the infectious
di sease ri sks posed by nonhuman primates, and that
t hey exceeded t hose posed by pigs -- when you
di ssected the reasoning behind that, there were sone

speci fic reasons.
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One reason is that pigs that are avail able
presently and coul d be considered a source aninal for
xenografts have a husbandry history for nultiple
generations that can produce an aninmal that is very
clean of infectious agents in a way that currently
avai | abl e nonhuman prinmates do not.

W addressed that concern in the
guideline, but we didn't address it by tal king about
the difference between species. W addressed it by
tal ki ng about the mnimal |evel of husbandry that nust
be obtai ned before you can begin to consider any
ani mal as a source of a xenograft.

The fact is no nonhuman prinmate that
exi sts at present, unless there's sone exceptiona
ones | don't know about, could neet those criteria.

DR ALLAN. But that's exclusionary,
though. | nean, the thing that |I'msaying is that
it's an inherent risk. 1It's not about husbandry.

VWhat |'msaying is you shouldn't try and
say, well, if we draw these very carefully, by nature
it may exclude primates. | think that's what you're
saying. Is that -- AmI| missing that?

DR. CHAPMAN: | think |I'm saying sonething
alittle differently. Let me -- but |I'm not,
apparently, saying it real well.

I think risk of infection that's carried

by a source aninal is due to one of three things.
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It's either due to what 1'll call exogenous infectious
agents that persist in that anim, by which I nean
i nfectious agents the way we usual ly think of them
agents that can be transmitted horizontally from one
living creature to another by infection, or --and part
of your concern, as | understand it, and other
peopl e's concern, is that at present nonhuman prinates
who are a couple of generations renoved froma fera
state, who are generally raised in open |arge corrals,
have a very long list of exogenous infectious agents
that are or may be in themthat are recogni zed and
possibly a longer list of those we don't recognize, in
contrast with pigs that have been donesticated for
t housands of years, maybe raised with extrene
precautions in barrier facilities, and with whomthere
is actually probably a very narrow range of identified
persi stent infections that cannot be elimnated from
themor are not already elimnated fromthem

That concern is very real, and we take it
seriously, but we chose to address that particul ar
concern not by tal ki ng about difference between the
speci es but by tal king about the standards necessary
in ternms of cleaning up an animal, any ani mal
i ncluding the pig, before you could consider it as a
source of xenotranspl ant.

The second way a source ani mal coul d pose

an infectious risk through a xenograft that was
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produced formit is through endogenous i nfectious
agents, the only ones of which |I know about at present
at endogenous retroviruses; but basically, infectious
agents that are passed vertically fromone animal to
anot her through inheritance as part of a genom of the
ani mal , and that cannot at present be renmoved from

t hose ani mal s, al though there's been di scussi on about
theoretical possibilities of renoving them by breeding
or by transgeni c techniques.

Up until a year or so ago, the existing
sci ence suggested that nonhuman primates clearly had
an endogenous retrovirus. They have an endogenous
virus that had been denonstrated to infect human cel
lines in vitro in the |aboratory.

Therefore, clearly, we had to be concerned that
it mght be able to infect humans in vivo. That had
not been shown with pigs, but pigs had been relatively
| ess explored, and the evolving science over the | ast
year, year and a half, that's been di scussed here has
told us that, in fact, pigs al so have an endogenous
retrovirus

DR ALLAN: But you can't equate pig
endogenous retrovirus that barely infects human cells
in tissue culture with endogenous viruses that are
found i n baboons or even exogenous viruses.

If you take any solace fromthe fact that

an exogenous viruses in baboons are highly infectious
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in human -- in tissue culture in the natural setting,
nonhuman primate viruses are inherently nore

i nfectious and nuch nore pat hogeni c and dangerous in
humans than are pig viruses. Then you night take that
same tactic and suggest that endogenous viruses in
baboons are probably going to be a lot nore likely to
be a risk than is a pig endogenous retrovirus.

So what |'msaying is that there are
i nherent species differences in ternms of infectious
ri sks that need to be considered. It's not sinply
whet her or not one has a virus or not, but the
i nherent risks associated with the species.

DR. CHAPMAN: We've also put in additiona
| anguage on preclinical studies that argue, before you
put -- You know, there is discussion of husbandry
techni ques and screening that, basically, if I could
sumarize it, argue that before you procure a
xenograft froman animal and put it into a human
bei ng, you need to have cleaned it fromvirtually al
i dentifiable exogenous infectious agents that nmay pose
a hazard.

Now t here is another section that
di scusses the preclinical science that should be
acconpl i shed before you take a xenograft and put it
into a human being. That, basically, discusses two
t hi ngs.

One is that, with agents you cannot renove
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i ke these endogenous viruses, you should have done
preclinical studies before you noved to the clinica
trials, in which you' ve done everything that you can
to characterize the ability of that agent to infect
human cells, short of nmoving to human trials, and you
need to have the diagnostic tools in place on your
initial safety trials on limted nunbers of people who
are closely nonitored to nonitor those recipients
post-transm ssion for any evidence that, actually

i nfection has taken pl ace.

So what we tried to do -- and what we've
tried to do is dissect out the specific issues that
present a risk and develop strategies to address those
risks in a responsible manner. It's a sort of
phi | osophi cal difference, | suppose, but | think it's
the sane thing that the FDA has sort of done when they
have chosen not to inpose a gl obal noratorium but
rather to put clinical trials on hold and define the
specific safety criteria that sponsors need to be able
to nmeet before those trials can cone off hold, but
then inpose -- you know, lift that hold on a trial by
trial basis.

DR. ALLAN: Do you think there will ever
be a -- | can't see in the near future at |east that
you coul d consi der using a nonhuman primte that woul d
be consi dered safe, based on the fact that they have

t hese endogenous retroviruses.
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DR. FOLKS: I'd like to ask a question
back to John. | think we know that allotransplant is
clearly a practice of nedicine. W really don't
anticipate -- | don't think anyone here antici pates
t he baboon entering in an arena that will be a
practice of nedicine in xenotransplantation. W're
tal ki ng about research

Yeah, we're tal ki ng about research here.
We don't know -- There aren't even enough animals. |
t hi nk enough peopl e have shown that there aren't
enough animals to really utilize the baboon in a
practice of nedicine for --

MODERATOR PATTERSON:  Tom coul d you
clarify somet hing when you get your m ke back on?
Could you clarify, when you say research, are you
referring to clinical research, because | think that's
a difference, and | think that's one thing that John
was concerned about.

DR FOLKS: Wwell, yeah, | was really
throwi ng the question back to John, where he thinks
the danger is going to come. 1Is it one nore
xenot ranspl ant of a baboon? Is it five nore froma
baboon? Where is the danger Iimt that you feel |ike
surveillance and public health nmonitoring will break
down, and this will beconme a serious threat?

MODERATOR PATTERSON:  Before John answers,

Phil, would you like to put this inalittle bit of
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context in terns of where sonme baboon col oni es stand?

DR NOGUCHI ; Well, based on a lot of the
public discussion, we have been in contact with
several sponsors who have indicated that they have
per haps at |east sonmething that they would like to
propose as potential sources of nonhuman prinates.

| think that -- and that just -- As the
regul ators and the ones on the hot seat and, as Andre
sai d, the ones who al ways get bl anmed, that does give
us sone concern

W're willing to exam ne every case that
conmes before us in great detail, obviously, and now
that, in a way, the public disclosure part is sort of
bei ng heral ded by everybody, you can rest assured we
will do that.

| think that it's like everything else in
sci ence, especially if somebody says it can't be done
-- W saw slides today. Sonebody is gong to really
try to prove you wong. So | think that, from our
poi nt of view, John your point is very well taken --
from FDA' s point of view

DR. ALLAN: So let nme answer the question
that Tomraised. That is -- and |'ve witten about
this extensively over the last three, four years. So
what |'mgoing to say right nowisn't any different,
and |'mvery blunt.

The bluntness is this, is that it only



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

takes one transplant to start an epidenmic. So it only
takes really one. So what you're doing is you're

pl ayi ng Russian roulette. You're basically betting
that this transplant is not going to transmt a virus,
because if you transmt a virus, all the surveillance
inthe world -- and you focus your attention on

contai nnent, you're already behind the eightball
because you've already transmtted that virus.

If it's aretrovirus, all you're going to
be able to do is say there it is, there it is, there
it is. W got HV. How good are we at contai ning
that? Terrible, because it's a retrovirus, and it
just spreads, and we know how to stop it. W just
tell people to not do those behaviors, and yet they
continue to do them

So you transnmit a baboon virus, and it
gets transmtted frompatient to patient, all you're
going to do is followit. So I think we really need
to be very careful about using baboon organs, and
beli eve you really need to nmake that distinction, not
only mysel f but many others.

DR. NOGUCHI : Jonathan, there's two ways
of handling it, in ny view, strictly nmy view One is
you can say thou shalt not use baboons, period. The
ot her way, which I think you' ve heard Loui sa express,
is to set out a set of criteria that nust be net.

It's what we heard this norning, "no,
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unless.” That's sort of the way that this has been
structured, and the way it's been structured in the

i nfectious di sease area is you shalt not unless you
meet these criteria, and these criteria are you wll
not have these agents which can be transmtted. You
shall not have the retroviruses in tests in vitro and
maybe even sone in vivo nodel s of concordant
transpl ant that would show transm ssi on between even
nonkey strains.

There's enough safeguards put in before
you can even go forward to even trying a human trial
VWhat if | said to you -- | nean, you know, I'Ill use
the one that the press uses all the tinme -- you
cannot cl one?

VWl l, we've been proved wong. Wat if |
said to you that three years down the pike by a
concerted effort supported by whonever | showed you a
baboon that had no infectious agents that could be
transmitted either in vitro between nonkey cells and
nmonkey cells or nmonkey and human cells, and that
i ncl udes the endogenous retroviruses?

I"mnot saying it's going to happen, but
I"msaying, as was said earlier, science has a way of
finding a way to do what we want to do. | think that,
to ne, is the inportant thing, is not to say a bl anket
no, but to set up a set of criteria that nust be net

and are stringent enough to actually preclude the type



of scenario that you're tal king about.
DR ALLAN: | agree with that. | actually
agree with that. The reality of the situation can be

far less than that, and we' ve already seen that happen
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with the AIDS patient who recei ved a baboon bone
marrow. |In spite of the fact of the infectious
di sease risk associated with that, in spite of the
fact that the science may or may not have been there,
it went forward.

I was on the committee. So there's the
reality of the situation. Really, when you | ook at

those two species, one is that "no, unless" and the

other one is a "yes, but" essentially -- "yes, if."
In other words, a pig is sort of a "yes, if you neet

these criteria,"” and a baboon is a "no, unless.” So
you're really dealing with two different things, and
we' re back to the sanme probl em

MODERATOR PATTERSON:  Walid, and then Dr.
Vander pool

DR HENEINE: Yes. M coment is
regardi ng the issue raised by John that, by
definition, baboon endogenous virus being a nonhuman
primate virus is likely to be nore infectious than pig
endogenous retroviruses.

We all shared that thinking with you unti

we did the screening of the patient that received the

baboon bone marrow, and to our surprise, so far we
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have seen no evi dence of transm ssion of baboon
endogenous virus in this patient who had underlying
i Mmunosuppr essi on, who was al so additionally

i mmunosuppressed for the procedure.

So to start with the definition that
nonhuman primate endogenous viruses are exogenous --
or let me limt nyself to the endogenous. These are
the difficult ones to elimnate, by definition nore
infectious. W have to provide data for that.

This is one case we can extract
i nformati on as nuch froma single case, but again it
denponstrates that we're not dealing with apparently a
very infectious virus.

MODERATOR PATTERSON:  Dr. Vander pool .

DR VANDERPOOL: Gosh, when soneone tal ks
that long, | can't keep but maki ng one comment on that
subject. | thought the thrust of a |ot of what we
said was that baboons could be used wth porcine
transpl ant experinmentations but extrenely rarely used
for baboon to human. It seens to ne that baboons have
nmore or less at the present time confined thensel ves
due to their disease propensity to being experinenta
animal s for xenotransplant trials with pigs to
baboons, but very rarely baboons to humans. At any
rate, | have a question that may be a forecast of the
panel to come and, if so, | hope Ay appreciates this,

because people may be inclined to go fairly soon
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That is the following. That is, first, to
express a great appreciation for what all of you have
already done in terns of a variety of regulatory
mechani sms and very basic institutional devel opnents
that will nost certainly assure safety and so on.

Now ny concern has to do with the culture
of research. | amin a |arge nedical school where we
do a lot of bionedical research, and | have witten a
recent book on the ethics of human subject research
whi ch takes ne either as attendant or speaker to
nurmer ous PRI MAR conferences -- PRIMAR Public
Responsibility in Medicine and Research, a group in
Boston that many of you surely know.

PRI MAR puts on nmmj or conferences every
year both for aninmal and human subject research and
research with ani nmal s.

Well, the university people | know, the
IRB nenbers, all track to PRRMAR. | nean that's the
pl ace they go, and in PRIMAR t he people who are there
nost promnently are Gary Ellis and Mel ody Linn and a
few people from OPRR, obviously, a very small division
of NI H

| see Paul Cerbils from FDA there, but
he's a fairly rare person fromthe FDA. Now ny
concern is this. How are these |arge nunber of
uni versity researchers going to figure out howto go -

- how to do an | ND?
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I mean, the researchers in the
universities aren't attuned to that level of form
filling out and sophistication. At |east many of them
| know aren't.

So ny challenge for the future i s, okay,
how -- Wth the FDA being the fundanmental organization
that is the regul atory agent through which
xenot ranspl ant research is done, how do you
conmuni cate what you do to the people who can be the
superb researchers, and how can there be a fair
playing field between the researchers at Merck and
Smit hKl i ne Beecham and so on, and I own stock in sone
of those conpani es but no xenotranspl ant conpany --
ot herwi se, | wouldn't have been here or at |east |
couldn't have served on the FDA conmittee -- but these
organi zations find drug firns are extrenely skilled in
I ND processing.

I think the university researchers are, by
and | arge, neophytes in that area. So | think that's
a question for ongoi ng education to think about panels
who want to get these issues out to the public. One
way to do it is through the IRBs at universities, al
of whom have at | east one non-university nenber on the
comm ttee.

So this is maybe sonething for the next
hour in terms of future devel opnents, but | want to

see the culture of the university researcher and the
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wor k of FDA brought closer to each other, because the
perception fundamentally -- FDA and industry go
together. | know that's not entirely true, but OPRR
and universities go together.

Seens to ne, that's an area for future
consi derati on.

MODERATOR PATTERSON: That's a very
i nportant point, and | think we have a vol unteer on
the panel to respond. Dr. Friednan.

DR. FRIEDVAN: Yes, if | may respond.
think it is a very inmportant observation. | think
that what you're asking is a rather special case of
t he general issue which has been of great concern and
interest to the National Institutes of Health. It's
been a great concern and interest to organizations
i ke the Association of Medical Colleges.

| dare say, there's virtually no conmponent
of the bionmedi cal research comunity that isn't
concer ned about what's usually called how to best
foster clinical investigation in devel oping
scientists, to assure that that tradition continues.

There's so many threats to that currently
that there are many organi zations that are very
worried about how to do exactly what you're saying.
You make a very good case for xenotransplantation

You coul d have nmade an equal ly good case

for sone fornms of genetic therapy or any other speci al
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technol ogy that has uni que science, that has speci al
et hi cal concerns, that has inportant biologic
di f f erences.

| think that, rather than say this is
somet hing that we solve for xenotranspl antation, we
recogni ze that it is essential that we solve it there,
but it's not sufficient, and that what we really need
to do is to pay attention to what is the university
infrastructure that allows this kind of research to
continue. How much responsibility is put on
i ndi vidual investigators versus institutional
resources that are applied to do this? What special
granting and fundi ng nmechani sns exi st ?

Al so, your question inplied something even
| arger, which was what will be the nature of
public/private partnerships in the future? A lot of
research is currently co-sponsored or partially
sponsored by industry as well as non-vested -- non-
directly vested research sponsors.

This is again a very inportant thene that
academ c centers and academ c investigators are
| ooking at very carefully right now. There is no
sinple answer to that except that | think that
i nvestigators will have increasingly difficult tine
wi th conpeting needs of these different scientific
di sciplines as well as conpeting needs fromtheir

institution to neet certain practice guidelines or al
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sorts of other things that they'll have to do.

I think that the way to solve this is
recogni zing the enormty of the issue and asking to
what extent all the public agencies involved, but also
all the private organizations involved, wish to
support an unbi ased scientific infrastructure that
al  ows nedi cal progress to be nade.

DR. VANDERPOOL: | guess one point | would
make is | think FDA, through your work -- 1 think,
superb work on these issues and | eadership on this
i ssue -- You have an opportunity to nake a new
presentation of yourself, a new inmage of yourself. |
don't mean just w ndow dressing, but I mean a serious
-- for university researchers.

I think that, if certain processes and
rel ati onships with universities can be built at this
time, maybe with the counseling back and forth with
the OPRR person, | think this is an opportunity to
break down sone of those biases and bl ockages that up
to this tine continue, | think, to be in the mnds of
a lot of university researchers vis a vis the FDA

I think it's time to get past that.

MODERATOR PATTERSON:  Dr. Scirboll .

DR. SCIRBOLL: Yes. Thank you for making
those coments. | actually was at PRIMAR this year
talking a little bit about the range of ethical issues

at NNH and its enmerging scientific areas we're dealing
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with, and I spoke I think, just before Stu N ghtingale
fromthe FDA. So we have been making efforts at the

| eadership |l evel frommany agencies to get to PR MAR
to talk to the I RB nenbers, the IRB chairs.

I think Bill and I were discussing the
same as M chael was saying, that issues related to
genetic testing and gene therapy all have raised
before us a series of new burdens, new needs for
education to the IRBs, and it's something that not
only the Public Health Service is grappling with, but
the National Bioethics Advisory Committee is grappling
Wi th.

To that end, | think there are a nunber of
initiatives that are going to be proposed that you'l
start to see with making efforts to educate |IRBs that
have t hese new burdens, and perhaps not the ful
anount of expertise they may need to adequately
eval uate research as it noves forward, so that it can
nmove forward but nove forward with the appropriate
| ocal review

To that end, | point to the history of the
RAC, which has over time, | think, provided a great
deal of guidance to institutional |IRBs and |IBCs about
the broad issues, both scientific safety and ethica
i ssues, that IRBs need to consider when they're
| ooki ng at protocols.

As we conceptualize the NXAC, if you will,
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it would be able to offer those sanme sorts of broad
and sonetimes specific guidance to |ocal review
conmmittees so that they can nove forward with their
task, doing it well but doing it expeditiously.

MODERATOR PATTERSON:  Thank you. We'l|
take two nore questions fromthe floor, starting with
the gentleman in green, then Dr. Bach, and we wil|l
take a 15-mnute coffee break, and | beg all of you to
conme back. You've been stalwart in your stam na so
far, but the next session is very inportant as we talk
about the road ahead.

Yes, sir?

AUDI ENCE MEMBER  Thank you. M nane is
Pete Matthews. |'ma veterinary consultant. One of
my clients is the NeoCrin Conpany, and you all heard
fromDr. Scharp about encapsulated islets for therapy
in insulin dependent diabetics. | have a very
speci fic question for Dr. Chapnan.

It is about the guidelines, the proposed
guidelines, and | realize that you could not hone in
on the very specific comments for a very specific
section, but I amgoing to ask that question

The specific requirement of no recycled or
rendered animal materials in feed -- The way | do
busi ness to elimnate specific pathogens from
potential porcine donors is to use segregated early

weani ng or nedi cated early weani ng techni ques to
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elimnate those specific -- certain specific
pat hogens.

If this requirement as it is witten -- if
that's the guideline, then it will becone very
difficult to use those techni ques, because of the
speci al requirement of the early weaned pig for
certain diets that are highly digestible and very high
in protein and, of course, we use porcine plasma
spray dried plasma. W use fish neal

Sonetines we use bl ood neal, and al so
whey, cheese and other, you know, mlk products. So
could you address that for ne, and set nmy mind at rest
or otherwise | have to go back and wite ny protocols
all over again.

DR. CHAPMAN: |'m happy to address it.
Actual Iy, Tom Eggerman from FDA spoke to it | ast
ni ght .

Let me just say in preparation for the
next question that's ained at nme, |I'm happy to be the
poi nt person in responding to questions about the
gui del i nes, because | do have the advantage of having
just reviewed all the public commentary in preparation
for this talk, but in ny own defense, in case a
guestion comes up | don't want to answer, | do want to
al so point out that everyone at the table here and
many of the people in the audience fromthe Public

Heal th Service are also actively involved in the
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guideline and are perfectly qualified to answer these
guesti ons.

Your specific concern -- There were
several commentators. In fact, if | renmenber
correctly, you wote one of the public coments that
raised this issue. There was specific wording in the
gui deline that was inserted to address concerns with
prion medi ated di seases and tal ked about docunenting
an absence of rendered or recycled -- | think the
original wording was manmal i an tissue, protein
materials for several generations.

There were several conmmentators that
brought to our attention the problemthat creates with
segregated early weaning that you're tal king about,
and that |anguage has been revised in response to that
and with expert veterinary consultation to nake
appropriate allowances for the nutrition of those
suckl i ng pigs.

AUDI ENCE MEMBER: | really appreciate
that, and | appreciate the fact that we are allowed to
make comments, and this is a denocratic society.

I'd like to read a little poem|'ve
witten, if that's all right with you.

DR. FRI EDVAN:  You may be stressing the
limts of denocracy.

AUDI ENCE MEMBER: This is four lines --

four lines, four lines. W're comng back. W're al
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com ng back.

My ki dneys were failing, nmy heart was no
good,

I needed a transplant as quick as | coul d.

The surgeon said in his best beside voice,

"xeno or allo, you nmake the choice.”

"Il take the xeno, | said with a grin,

Because | know where the pigs have been

( APPLAUSE)

MODERATOR PATTERSON:  Dr. Bach.

DR. BACH: It is very hard to say anything
right after that. 1'Il make a very short comment and
a very brief question.

The comment is: [|I'mhesitant to see too
much enphasis put on any formof testing in the
reci pi ent of baboon bone marrow. The reason is that,
at least fromwhat | know, there was never a real take
of that bone marrow. | saw the data to effect that
there were sonme baboon cells maybe, but w thout a take
and without the cells residing, | don't know what one
can concl ude.

My question is -- | just want to be sure
| understand. These revised guidelines nowwll be
the basis for the FDA to decide, if an investigator
fulfills all of the requirenents of the guidelines,
that that investigator can go ahead with a trial in

xenot ranspl ant ati on?
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DR. ZOON: The guidelines are the
framework of the Public Health Service for the area of
xenotranspl antation. There's a variety of regul ations
and gui dances that govern the conduct of clinica
studi es that woul d have to be adhered to.

In addition, as | nentioned in ny talk,
there will be a nunber of specifics with respect to
new regul ati on as well as gui dance docunents in the
area of xenotranspl antation.

DR BACH. But if all of those are net,
the existing ones, all of these, then it will be al
right to nove ahead, presumably. |Is that right?

DR ZOON: Well, there are currently | NDs
filed for xenotransplantation. So | didn't want --
There is currently activity in this area as we speak
and people need to follow the regul ations that are
i ncluded in the Code of Federal Regul ations. The |INDs
are specifically the 312, | believe, is the right
numnber .

DR. NOGUCHI : If I could just anplify on
that, since we see all of these in our shop

I think the guidelines you should consider
as being a necessary conponent, but not sufficient to
allow entry of any specific protocol. Actually, we
were reflecting, one gene therapy protocol, which is
a formof a xenotransplant, was not included here, and

the requirenents there were far in addition to all --
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what was required would go far beyond that.

So |l think it's fair to say that the
guidelines are intended to be, if any institution
would I'ike to start into xenotransplantation, these
are the mninumsorts of considerations you have, and
each specific protocol will add onto that. We wll
not be requiring things that aren't in the guidelines,
but it will be nore than that. | should say it wll
be nore than that.

DR. BACH:. Thank you very nuch.

MODERATOR PATTERSON: At this point, we'll
have a ten-minute coffee break, 12 mnute coffee
break. |If you could be back in here by 4:10, thank
you.

(Wher eupon, the foregoing matter went off
the record at 3:57 p.m and went back on the record at
4:26 p.m)

MODERATOR RAUB: Ladi es and gentlenen, if

you will take your seats, we're prepared to begin the

final session. Anybody who is still here, obviously,
wants to be still here, and we're doubly grateful for
t hat .

As the transition into getting sone
comment s about what next from our panelists here,
call on Mke Friedman of FDA to make that bridge from
our | ast session and offer sonme further conmments.

M ke.
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DR. FRI EDVAN. Thank you. | just want to
of fer a couple of comments, if | may. Unfortunately,
I won't be able to stay through the conpletion of the
conference, and so there are a couple of things I
wanted to convey, and appreciate this nonment to do so.

| realize that there were a | ot nore
peopl e here earlier in this neeting, but for those of
you who remain, can | express my personal appreciation
for your attendance and your participation

As | inmplied just a little bit ago, the
purpose of this and other neetings is to garner the
best input inits full diversity fromall the
di fferent segments of our citizenry who have vested
opi nions, vested interests, and positions that they
want to convey to us.

This is an enornously conpl ex and subtle
topic. Scientifically, it's enornmously interesting
and exciting. Therapeutically, it has real prom se
for the future, but there are clear hazards, and there
are clear areas of unknowns that we nust deal with,
and your participation and your coll eagues’ who were
here earlier is very much appreciated. This wll
continue to be a part of how we proceed in the future.

That's my first point. M second point is
much briefer, which is to say that a nunber of people
have cone to nme and asked whether there's any hi dden

agenda in this neeting, whether there's anything going
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on that isn't perfectly obvious.

The answer, refreshingly, is no, that this
is a neeting to discuss the status of the guidelines,
the status of the scientific i ssues as we recogni ze
themtoday, to help us all collectively chart a course
for the future.

There is no regulatory action which is
unantici pated, which is going to take pl ace.

Protocol s that people are submtting will be dealt
with in the way in which the process has been
descri bed here.

Soneone asked ne whether we were going to
announce a noratoriumon all trials. The answer is,
no, we are not going to do that. Each trial, each IND
that is submtted will be scrutinized carefully.
Appropriate questions will be asked, but then we want
to proceed in a responsible, in a thoughtful, in an
ethically and scientifically appropriate way, and
that's what we're struggling to do.

| have appreciated the short tine that
|"ve been able to sit in and listen to the
presentations, which were of high quality. | thank
you all again, and | thank you all for putting up with
nmy back for a few m nutes and for your really
excel l ent participation and | eadership today.

Thank you, and thank you, Bill

MODERATOR RAUB: Thank you very much,
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M ke.

The format of this |last session is
deliberately informal. W' ve nanaged to persuade
several of our former panelists to return. What we
would like is if each of themas they see fit would
offer their views as to what next, where we go from
here, in particular, what issues you woul d hope the
agenci es of the Public Health Service specifically and
the rest of us in general mght confront as we nove
along within the spirit of what Dr. Friedman was

saying of let's keep it noving, but let's do it right.

DR FI SHVAN: Okay, I'Il make the first
bi d.

As sonebody who has been involved in this
process for a fairly long tine, 1've been inpressed

first, after overconming ny fear of the 12 regul ators
sitting on the stage in the previous panel, that this
really has been a four-year odyssey which has been
done with remarkabl e openness to coment and i nput
forma w de variety of individuals.

VWat has al so happened because of the
variety of individuals in the various foruns that
we've participated in is that there has been a gradua
evolution of a sort of consensus, not that we agree,
as you can tell, on all issues, but that in the broad
strokes that there tends to be a consensus.

VWhat has energed out of that for nme is the
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setting of an agenda for future research, areas which
Steve Rose touched on, but for me in particular the
gaps i n our know edge about the m crobiol ogy of

i nterspecies infections, the behavior, in particul ar
of pathogens in human hosts, the devel opnent of

di agnosti c assays for studying those infections really
provi des an exciting venue for basic research, which
will go hand in hand with the evol ution of clinical
xenotranspl antation, if and when that really occurs.

I think there are sonme open questions
which apply to this area as well as other areas, which
are: |If we wanted to, how do we go about educating
t he public, whoever they are? Do we have town
nmeetings? Do we have nore neetings like this? Do we
go on the road?

| don't think there's a precedent for
that, and those are the kinds of questions that would
be very valuable not just in xenotransplantation, but
if you wanted to set up a new vaccine program if you
wanted to set up any kind of interaction on a
prospective basis with the general public.

So | think there's a lot to learn. The
research agenda has been, in part, set because
consensus has evolved. | think it's been a very
positive process.

DR. M CHAELS: | think Jay Fi shman has

really said it quite eloquently, and the one thing
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that | mght add to that as the future comes to us, |
think that this whole process should continue in the
fashion that it has started where the open di al ogues
have been there.

| agree with Jay that anyone that has
suggestions for other ways to get out to the genera
public should certainly give their opinions and their
per spective to people.

I think the national registry and a
centralized archives bank absolutely should be
supported. | think there's a lot to learn in ternms of
t he epideni ol ogy of infections that are shared between
species, not just with xenotranspl antation, that m ght
have wi der inplications as well, and | certainly
support that.

DR VANDERPOOL: | have two initia
observations. One conmes froma trip this |last sunmer
to China, which | was invited at the Chinese Medica
Et hi cal Association to speak about Anerican
devel opnent s.

I thought for a long tine and deci ded,
well, I'"'mgoing to give a speech on the history of the
regul ation, ethics and regul ation of research in the
US. | thought that was a good topic, but I had to
think quite a while as to what point |I would nake.

This is the point | canme up with, and

think it's true. | want to share it with you. That
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is, in the Chinese setting the worry is that

regul ation of research will stifle research and will
give the state a finger in the pie and possibly

anot her surveillance mechani sm

Wthout m ssing any of the possibilities
of what happens in China, the thesis | argued was that
ever since the guidelines and regul ati ons of research
began in greatest earnest in 1974, although there were
some earlier guidelines, research has flourished, and
the public's trust shifted from bei ng concerned that
anot her Tuskeegee, another San Antoni o abuse of
H spanics with contraceptives and all the other abuses
at the tine -- Instead the public's being worried
about that, and having a jaundiced eye toward
research, the public in about 20 years started
shifting to think, hey, you know, our group needs to
get in on the research, too, because that's the
prom se for better mnmedicine and a better cure.

My thesis, therefore, was that regulation
good regul ation, actually facilitates research and
assures public trust. So | give that to all of you
and occasionally to nyself when I get to the point of
seeing nyself as contributing to the regul ation of
research and seeing this is not bureaucratic in the
worst sense. This is really a facilitative process.

I think the upshot has been a very

i mportant contribution to greater and nore responsible
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and nore socially acceptable research. So the
chal | enge here woul d be that on xenotranspl ants, good
regul ati ons and good organi zati ons that can maintain
those regulations in a nonrepressive way --

conmuni cated in a nonrepressive way, can actually be
one of the finest things that can happen to the

devel opnent of effective xenotranspl antation

So that's maybe the noral of the point.
The thing would be to say keep goi ng, because this is
a real social contribution.

The next point is: | was so pleased when
Clara Wtt and | were sitting together, and | heard
her talk about the Wirld Health Organization, and sone
of the things that are happening on the internationa
| evel .

One of ny concerns -- and where the funds
and where the energy cones from | don't know, but one
of nmy hopes is that there will be a forumfor far
greater international cooperation and col | aboration
| don't know where that cones from but you all are
closer to the source of power than I am off the Texas
coast in Galveston, though I come to Boston and
Washi ngt on when | get a chance.

We need greater collaboration and
cooperation. One of the sections of the book I've
just authored on the ethics of human subjects research

deals with research in cross-cultural settings. A |lot



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

nore attention needs to be given both to the ethics
and inmport of that kind of research.

VWhen we worry about the terrible things
t hat have happened, we can say that some of the worst
t hi ngs happened because of AIDS in Africa and, even if
we cl ose the doors and keep the floods away, there may
be researchers, and likely will be researchers, in
Eastern Europe and the Far East, wherever, who will do
things that may be appal | i ng.

So as | eaders in xenotranspl ant research
| hope that Anericans -- we Anericans can al so set
exanpl es and make inroads into the regul ation of
research el sewhere, not as people with all the
answers, not in the old 19th Century col oni ali st
fashi on, but in an open and supportive and
conmuni cative way with other nations.

MODERATOR RAUB: d ara?

DR WTT: Just sort of to build on what
Harol d was saying: | love the concept of good
regul ati ons, and to use good regul ati ons not just as
a format for building public confidence, but also as
a format for public education and fostering an
awar eness of the issues and the problens invol ved.

| think, if in-- As countries start
addressing the issues surroundi ng xenotranspl antation
and addressing the technology, if the countries such

as the United States, the U K, and France and others



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

can be used as exanples, as tenplates to other

nati ons, ways of denonstrating how a process of
dealing with this technol ogy can be evol ved and

devel oped in these other countries, it will go a long
way to hel ping the public education, information

di ssemi nation in these countries al so.

It will help in sone respects nmake a nore
uni versal or a gl obal network of taking advantage of
the potential benefits of this technol ogy, but also
trying to take care of some of the major di sadvant ages
and risks of the technol ogy nore possible.

MR BENEDI: Yes. 1'd just like say
sonmething really a little lighter than | tal ked about
earlier this nmorning, is to really thank the FDA and
the HHS for including us recipients in this debate, in
this conversation.

There are a lot of -- There were a | ot of
nmyt hs 15-20 years ago about human to human
transplants, and they still exist, even in the nedica
conmuni ty, whether we're normal individuals after
transpl ants or whether we take on sone weird
characteristics.

VWhen | came out of the hospital after
spending sone tine there after ny transplant five
years ago, | had a friend ask ne if | wanted to go to
lunch, and | said, sure. They said, well, do you have

to bring equi prent with you? 1| told themI did trave
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wi th an anbul ance, but they could wait outside, and
woul d be in radio contact with them

There are a lot of nyths. | don't travel
wi th an anbul ance, but there are some things that |
think we al need to really be aware of. That is that
the quality of life after transplantation, human to
human and, hopefully, in the future xenotranspl ants,
is very good and very productive, and we enjoy life to
the fullest.

| have a basketball practice at 7:15 that
I"'mthe head coach of a 12-year-old team and |I'mvery
grateful to be here five years after ny transpl ant.

Public involvenment, the recipients -- |
hate the word patient, because | only go to the
hospital once a year to get ny blood tested. So
recipients in this debate is very inportant. | hope
that we can add sone debate and sone good intelligent
conversation to the debate

Sone of the nmedical and scientific
conversations kind of go right by us, like any of the
general public, | think, but the public debate about
xenot ranspl antati on and any other areas in scientific
research that is new, | think, we can keep up with,
and I'mvery gl ad and pl eased that you included us.
Thank you.

MODERATOR RAUB: Thank you, and before

your transplant, you couldn't slam dunk either
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May | raise an issue that builds on the
comment that Harold nmade fromthe floor before. It's
on the theme of how do we get to the public in very
di fferent ways.

We were tal king about the institutiona
revi ew boards, the institutional animal care and use
conmittees in the context of how do we give them nore
hel p in various kinds of specialty areas. Another
side of that is those are institutional processes.

Al'l of them have public nmenbers, in part because the
institutions want that, in part because we require it,
but that's also a potential vehicle for accessing a
conmunity at that stratum

I"d be interested in the comments of
menbers of the panel as to -- wi thout putting yet
anot her unreasonabl e burden upon those institutiona
processes, is that not another neans that we m ght
engage nore conmunity participation?

DR VANDERPOOL: Can | nake a comment to
that? | nean, | initiated this conversation earlier

The OPRR, as everyone in FDA knows and
nost people in the audience know -- not all -- is a
very small group of people, but you know, what's
happened over time is OPRR -- and this is partly due
to Charles MCarthy's very effective | eadership --
really devel oped a follow ng, because Charlie MCarthy

had a way of saying, hey, would you like a conference
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on research ethics, | bet we can give you $5, 000 seed
nmoney; would you like to do this and that; you know,

I think we're going to be able to conme do this, that
and the other thing for you.

Then, of course, they have ongoing, |
think, as Melody Linn could confirmthis or not, a 24-
hour hotline for IRBs to call. What they' ve done over
the years is develop really close rel ationshi ps,
ongoi ng rel ati onshi ps, appreciative rel ationships, as
bei ng a hel pful agent, in spite of the fact that it
has to enforce certain initially perceived egregi ous
regul ati ons.

So ny question would be: Wuld it be in
the FDA's interest for you all to sit around and say,
okay, are there ways to inprove our relationships with
these university I1RBs? Do we want to do that? Are
there ways to approve it? Wat can we do to do that
effectively? Can we co-sponsor nore conferences? Do
we have the funds for that? Wat kind of things do we
do to make nore coll egial and ongoing and | ess
suspi ci ous rel ati onshi ps between them and us?

Pl ease, |'m speaking in generalities,
because as several people said to nme after ny coment,
wel I, well, look, the people in ny university don't
have any problemat all with INDs and the FDA. They
do as nmuch work that way as they do through ot her

areas of NIH national funding and so on.
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So | think this varies fromuniversity to
university. M own comments cone froma long tine
i nvol venent year after year with public -- PRI MAR,
Public Responsibility for Medical and Research
prograns year after year. But | think that's a worthy
conversation for you -- for the people in the FDA to
tal k through.

DR. FI SHVAN: W' ve gone through the
process at Mass. Ceneral Hospital of at |east thinking
prospectively about how we woul d organi ze or review
proposal s for xenotranspl antation and actually set up
some in-hospital guidelines for whenever these cone
down t he pike.

One of the things that was of great
interest was, first of all, as you suggested, the
i nput of the two nenbers, the |lay nmenbers of the
review committee, but also the fact that the |evel of
sophi stication of know edge about xenotranspl antation
at the level of physicians was not as good as we
anticipated, and the practical issues were not the
ones that we expected.

It cane down to a very sinple, very visua
ki nd of picture, which was when the pig gets to the
hospital, does he cone in the front door or the back
door? We began to grapple in a very concrete way with
some of the questions about how do we go about doing

a xenotransplant, what's involved in terns of bed
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al |l ocation, resource allocation.

Until you grapple with this, you really
have no concept. | think that interacting both -- and
I would hope this would be prospectively one of the
roles the xeno advisory committee would play, would be
to interact with those hospitals and universities that
have gone through this process and woul d share that
experience with those that have not, and to facilitate
it ina variety of ways that m ght useful for al
concer ned.

DR. VANDERPOOL: There is just one other
point on this issue. That is, one of the things that
may set sone researchers' attitudes nore favorably
toward the OPRR than the FDA in terns of the
regul ati on of research is the discussion in Bob
Levine's regul ati on and research book in which he
contrasts the way the FDA, on the one hand, and the
OPRR, on the other, does its critical review at a
[ ocal |evel.

VWhat cones across there is the FDA is nore
authoritarian than the OPRR, in part because the OPRR
doesn't do that kind of review ng very often and, if
so, with a softer hand.

That's just sonething worth mentioning,
because | think the FDA is into a very serious |evel
of protecting the public, and that has a spinoff in

terns of what you're willing to tolerate and what
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you're willing not to tolerate, but maybe that's

anot her paraneter in terns of what sone university IRB
people -- what may form sone of their unnecessarily
unarticul ated and perhaps articul ated opi ni ons.

MR BENEDI: | just wanted to nake a
comment, and | was going to do sonething originally,
but I'mnot now That is, everybody |I've listened to,
t he debates yesterday and today, it's obvious to ne
t hat everyone involved is very concerned about savi ng
lives.

Bef ore we cl ose today, what | wanted to do
was to ask everyone to raise their hand if you had a
donor card signed, but please sign your donor cards,
and renmenber that it does save lives. Thank you.

MODERATOR PATTERSON: Dr. Coffin, would
you like to say a few words?

DR. COFFIN: | have very little to add to
what was said. Let me just say one thing very
qui ckly, and that is fromthe perspective of a basic
scientist who's spent a rather pleasant decade worKking
on the very arcane subject of endogenous retroviruses.

It's been sonmewhat -- | won't say
gratifying, but astonishing to see how these el enents
find their way -- and many other retroviral aspects
besides that, in fact, find their way into the
i nportant aspects of the public arena.

I have been quite pleasantly surprised,
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actual ly, by the openness and the wllingness not only
of the regulators but al so of academ ¢ physicians
i nvol ved nore directly in these issues and the biotech
conpani es to take these issues seriously -- as
seriously as some of the virologists did initially, in
fact, in sone cases nore seriously, at least with a
nore -- comng out with a stronger response.

I think the dial ogue that has been opened
up has been extraordinarily valuable for ne and,
hope, for others as well. | also hope that the
opportunities that become avail able as this process
evolves -- both the dial ogue and the experinentation
evolve will not only open up this very prom sing new
technol ogy for saving lives, but also contribute
greatly to our understanding of how hosts and
parasites co-evolve with one another

That's really what |I'm | ooking forward to
in the future.

MODERATOR RAUB: On that, | think we can
go to the floor for coments any of you may have.

AUDI ENCE MEMBER: Maybe | coul d echo
John's comment as anot her virologist who's spent such
along tine involved in this area.

I think everyone needs to be congratul at ed
in putting together a framework that w |l al nost
certainly work. The question is, is it robust enough

if it should fail? What happens if there's a single
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case of infection in the first couple of years? 1Is
there going to be a conplete |oss of public
confidence? WII the regulatory authorities be able
to deal with this situation?

I mean, | think it says that we've got to
be very, very careful at the begi nning, because if
there is a single problem everything goes. | just
wonder if anyone has comments on that.

MODERATOR RAUB:  Fritz?

DR. BACH: Well, actually, | wasn't going
to do it, but to just conment on that, | think that is
one of the reasons to involve the public before we go
much further; because if the public has been invol ved,
then it's much harder to get that kind of negative
response.

| was going to get up to just nmake a 30
second suggestion for the future. These conferences
have clearly been exceedi ngly hel pful, especially what
we heard about the regul ation, about all of the
probl ens of infection.

M ght | suggest that a future conference
be focused on the ethical issues, so that one could
have a direct focus on this and be | ed by sone of the
peopl e whom we heard here, who have dealt with ethica
i ssues for a very long tine.

MODERATOR RAUB: Thank you.

AUDI ENCE MEMBER: | don't go back quite as
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far as you, Harold --

MODERATOR RAUB: Wuld you identify
yoursel f, please?

AUDI ENCE MEMBER: Yes. FErnie Prentice
fromUniversity of Nebraska Medical Center

I only go back to about 1980 in terns of
the ethics regulation of research. Wen | started as
a co-chair of an IRB, | had, you know, a few file
fol ders, a couple of books on ny shelf, one of which
was not yours; it is now

Now |'ve got two lateral file cabinets
filled to the brimwith articles on the ethics and
regul ati on of human subject research, and |I've got a
bookcase filled with books dealing with those issues
that are relevant to protection of human subjects.

My point is that we' ve evol ved
considerably in ternms of our understanding of the
ethical issues. W're now dealing on an I RB | evel
wi th gene testing, genetic testing, tissue banking,
xenot ranspl antati on, wai ver of consent in energency
research. Al of these issues are extrenely conpl ex.

W' re overl oaded. OPRR knows we're
over| oaded. FDA knows we're overloaded. The Ofice
of I nspector Ceneral is doing a study, and I RBs sinmply
are inundated with work.

W're finding it nore and nore difficult

to recruit nenbers to serve on our IRBs in this
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managed care environnent. They're under pressure to
publish, generate nore dollars through research
grants, see nore patients, generate nore clinica
revenue, and we're finding it very tough to acquire
the resources that we need to handle the additiona
burdens that are placed by new regul ati ons or new
areas that we have to deal with.

So | guess the point | want to make is a
reality check. W need nore resources. | don't
personal Iy know of any IRB at a mmjor nedical center
that is not overloaded and at the point where they're
about ready to inplode.

So when we think about placing additiona
burdens on an IRB relative to xenotranspl antation or
any other area, we need to consider the resources as
wel | .

DR VANDERPOOL: That's excellent. |
mean, at the last PRIMAR neeting in Boston, one |IRB
chair said, you know, | think probably the best way to
get the university in the national attention is just
to go on strike.

O course, he knew that the university
budget woul dn't be nmade the next nonth if they went on
strike, but that's a tough one, and it's |ike we had
this existing organization. You can keep piling
things on and on. Mst IRBs don't sponsor ethics

training. They don't have tine for it.
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Sone of them have cut back to the bare
m ni mum of even assi stance for the organi zati ons of
the neetings and so on. It's tough to get people on
| RBs, because at |east the chairs at the University of
Texas Medi cal Branch conme around to the next
oncol ogi st and say, okay, you're new on the bl ock, you
get to be our IRB rep for the next three years, and
you' ve got to pay your dues on that.

Well, that's not a very good format for
devel opi ng good attitudes about an IRB service. It's
great service. Mybe it's tinme to think very
seriously about certain |evels of conpensation, be it
travel, be it funding, be it extra pay, extra credit
for the university, in order to give the | RB nenbers
something in return for absolutely critical gatekeeper

rol es they play.

| couldn't agree with you nore. | think
it's tough. It's like ny wife is the head of an
English departnment in a |arge high school. They're

saying, just wait, wait 20 years. See the crisis in
education. See all our kids being traumatized,
because their teachers are so poor

Now sonet hing is going to happen in
education. Well, | kind of think about this toward
| RB menbers. Just wait. Keep piling it up, and see
what happens. Something is going to give.

MODERATOR PATTERSON:  Thank you. \Whoever
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arrived at the mke first, you guys can duke it out.
Dr. Jessam ne?

DR JESSAMNE: | think 1'd like to
caution against the idea that public consultation --

I think starting your public consultation with your
IRBs is a start.

In our prelimnary consultations with | RBs
in New Zeal and, alnbst -- and in ny persona
conversations with the heads of various IRBs, their
i medi ate response is, you know, this is bigger than
the both of us, and that you need to go, you know,
beyond the I RB

IRB is not a surrogate for the whole
public. It's a start, and it may give you a mechani sm
of how you can progress, but it's not going to -- |
mean, in New Zealand it's unlikely that that will be
enough.

MODERATOR PATTERSON: Dr. Patterson.

DR. CHAPMAN: Just in light of the
di scussi on about PRI MAR sponsored neetings for |IRB and
| ACUC nmenbers, | thought it was perhaps just worth
putting on the record that we're not just giving lip
service to taking these issues seriously.

Actual ly, Lana Skirboll nentioned that she
fromNHand Dr. Nightingale fromFDA this year
participated in a PRI MAR neeting about xenotranspl ant

issues. In fact, the previous year Tom Spira, who is
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a menber of our 11-nmenber policy group at CDC and al so

chairs one of our IRBs, and a representative fromthe

FDA whose nane | can't recall, and | think al so
someone fromNH -- at |east, soneone from N H was
i nvolved in brokering it -- participated in another

PRI MAR neeting specifically in a session westling
with I RB menbers about issues that woul d be inportant
to them when they begin to review xenotranspl ant
clinical trials.

| first becane famliar with PRI MAR two
years ago when at their invitation | participated in
a PRI MAR neeting on use of animals in research, which
several people in this audience were involved in, to
di scuss xenotranspl antation issues.

So there is an ongoing dialogue. It's
sort of quiet and not getting a lot of public
attention, but we have been intersecting with that
part of the comunity.

DR. VANDERPOOL: That's absolutely
correct. | just received a wonderful corrective but,
nevert hel ess, softly worded nessage to the extent that
IRB -- the PRIMAR neeting in San Diego did have a
sessi on on xenotranspl ants that FDA supported, and
that's true

There are continual breakout sessions on
this, and I conmend FDA for doing that and hope that

those contributions continue with greater visibility
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and appreciation fromthe research comunity.

MODERATOR RAUB: Any ot her questi ons,
comments, fromthe audi ence? Any other coments from
our panelists? Ch, I"'msorry. You noved too
qui ckly.

AUDI ENCE MEMBER: Maybe |'m preenpting
you, Dr. Patterson, but have you selected a date for
your next neeting yet, and can you tell us what the
title will be?

MODERATOR PATTERSON: | don't want to
speak out of school, but | have a long list of issues
that | think need further attention based on issues
raised. | think I probably envision severa
conf erences.

I think that Dr. Bach's suggestion about
a conference that focuses on the ethical issues is
very well taken. | think this norning' s discussion on
ethical frameworks could easily have assuned a life of
its own, and it's incredibly inportant.

| also think that sone of the practi cal
everyday issues of inplenmenting the principles
outlined in the guideline also need public airing and
back and forth discussion

So | think that those are at |east two
maj or areas that we need to focus on. Certainly, the
proposed rul e on xenotransplantation and its

particul ar conponents about participating in an
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archive, participating in a registry -- those need to
be clearly delineated and di scussed.

In addition, the proposed rules on public
di scl osure, how to make that really work -- that's an
ideal. That's a vision. W're working very hard on
that now, and we're very conmtted to it, but to
really make it work, it's going to require sonme back
and forth dial ogue.

["man optimst. | always overestimate
when we can get things acconplished and when they
woul d be done, but | think the next year is going to
be very busy.

AUDI ENCE MEMBER: In |ight of the
conversation that just took place on the deficiencies
of local IRBs and the fact that even if a nationa
advi sory committee on xenotransplantation is created,
the fact is the actual review of these protocols and
clinical trials falls to the FDA, and the FDA is
l[imted statutorily to reviewi ng themon the basis of
safety and efficacy.

Much of what we've discussed here about
this energing technology is actually ethical in
nature. It's nmy understanding there's approxi mately
8,000 enpl oyees at the FDA, yet not one bioethicist on
staff.

W would like to urge that the FDA

consi der -- because, clearly, there will be nore
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protocol s com ng through, whether it's gene therapy or
xenot ranspl antati on or whatever the case nmay be, that

we believe require at |east the input on a staff |evel
of a bi oethicist.

O herwise, it's very difficult for the
bi oet hics community to rai se these questions and
concerns when it's outside the scope of dealing with
an actual concrete protocol

MODERATOR PATTERSON: | think your point
is very well taken. | think in the field of
xenot ranspl antati on we have been, we will continue,
and we will accelerate the effort to nmake each
protocol the subject of discussion, the rel evant
el ements; because | think you're right.

It's very hard to discuss issues entirely
in the abstract and in the nebulous. Specific
protocol review is a key conponent early on
particul arly when both the benefits are undefi ned and
the risks are undefined.

MODERATOR RAUB: Any last words fromthe
peopl e on the panel ?

If not, I'lIl close sinply by saying thanks
to all of you and those no | onger here, but who
contributed substantially in the |ast several days.

You' ve given us a lot to think about. |
like to think our view of these guidelines on

i nfectious di sease and the rel ated pieces of the
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regul atory machi nery and supporting el enents will be
a lot sharper and a lot better directed because of the
i nteractions we've had here.

We | ook forward to sonme future events at
a nunber of levels as we play it out. Again, we thank
all of our panelists and all the nenbers of the
audi ence.

(Wher eupon, the foregoing matter went off

the record at 5:06 p.m)



