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PROCEEDINGS (8:15 AM)

DR. VANDERPOOL: Let us begin our meeting. This morning we have two presentations by
Lou Marzella and L ouisa Chapman after which we will have a brief period of discussion within
the Committee and the membership, and we are moving the public comment section up to follow
that discussion by the SAC members.

After that we will do two things to end our sessions. First isto talk about the importance, the
bearing of what we have learned over the last 2 days and as | mentioned yesterday that will be
expanded to includethe scientific and clinical dimensions of what we havelearned alongwith
ethical, social and legal considerations.

What | want ustodois| will say a couple of things in preparation for that. At this point we will
get aflipchart, and what | want to do is go around the room including dl the SAC members and
ex officio members for each to say something about what you think the import of our discussions
are, and as | said, | will make a couple of statements that you might want to work off of, expand,
refine, refute or whatever about what we have learned, but | want usto be very candid and open
and | am intensely aware of the fact, A, that we haven't had much time for exchange of opinion
by Committee members and second that a number of the Committee members who are fully
informed and capabl e of saying all kinds of things on topics that have been discussed have not
spoken.

So, we are going to just smply go around the room and talk about that to see where we are on
this day, ailmost day and one-half of discussion and then secondly we need to set the stage for
future SAC meetings and deliberations and what responsibilities we haveand again, | will initiate
that with reflections on what we might and/or should be looking at and thinking about and
meeting over in the future, but | want your absolutely candid and open remarks about what you
think including again the requests and needs and desires of ex officio members on this
Committee who areliving with these issues day after day.

S0, | look forward to these two discussions, in part brainstorming sessions and | have requested
to have aflipchat put back here o we can register some of the points aswe go along. So, to
proceed right off the bat, our first presentation by Lou Marzella from the Center for Biologics
Evaluation and Research of the FDA will be talking about the FDA requirements and
recommendationsfor monitoring xenotransplantation recipients and d ose contacts.

Lou?

Agenda Item: Clinical Monitoring in Xenotransplantation: Minimizing the Risk of
Transmission of Infectious Agents. FDA Requirements and Recommendations for
Monitoring Programs.

DR. MARZELLA: Mr. Chairman, distinguished members of the Panel, ladies and gentlemen,
good morning. It is a pleasure for me to be here this morning to talk to you about FDA



requirements for clinical assesaments of xenotransplantation recipients and close contects. My
talk will be followed by a presentation by Dr. Louisa Chapman who will further expand on the
rational e and specifics of the recommendations. The main concern that prompted the
development of specific guidelines for clinical assessments of patients in xenotransplant trialsis
the risk of xenogeneic infections.

So, the first question to ask iswhat is the population at risk, and of course, in addition to the
patients, the participants in the trial what is unusual with this type of product is that other contact
populations are, also, potentially affected and primarily we are thinking about health care
providers and recipients family members and friends and of course in the worst possible
scenario thereis, also, the potential for the community at large being affected by the
xenotransplant?

S0, what are the objectives of the clinical assessments and laboratory testing recommendations
that the FDA put forward? Of course, the principa oneisto detect the introduction and
propagation of xenogeneic infectious agentsin the xenotransplantation recipient and the
concerns hereare with the hedth and well-being of the recipient of the transplant as well as close
contacts and of course the major public health aspect isto be able to in atimely fashion identify
and prevent the dissemination of potential xenogeneic infectious agents into the general
population.

What are the main components then of this assessment scheme? The emphasisis on lifetime
periodic clinical and laboratory testing of xenotransplantation recipients, and thereare two
aspectsto this. Oneisthe archiving of specimens for evaluation for cause if particular
concerning events occur, and the other isif you will an active process of assessment.

Another component which is standard for safety evaluation of any product is adverse event
reporting and the FDA as you are all aware has specific requirements that mandate reporting of
adverse events that occur either in the pre- or postmarketing period, and finalyit is, also,
important to have a database that is able to track recipients to maintain information on the
patient's well-being as well as have away of linking to the actual specimens that have been
archived as well asto be able to link to information about the source animal that provided the
xenotransplant.

Now, one of the requirements for ensuring that clinical assessments and testing will be adequate
isthat the study protocol should in detail list infectious agents and describe the tests and the
testing schedulethat will be followed. The protocol should, also, show the ability of the test to
distinguish between similar agents of human and source animal origin, and | am sure that you
have already heard about this particular issue. In addition particularly for uncommon tests the
protocol should beable to indicate what the specifidty, sensitivity and reproducibility of the test
is.

Now, with regard to the collection and analyss of clinical spedmens the clinical protocol should
demonstrate the avail ability to the research team, to the study team of a state of the art virology
and microbiology laboratory tha has the knowledge and experience in isolation particularly of



unusual pathogens. These laboratories should be able to do viral cultures and they should have
the capability of, also, devel oping new assays as required.

So, the testing for infectious agents is focusing primarily on active screening of clinically
available specimens and these include serum, peripheral mononuclear cells or other tissues as
available because of diagnostic tests and the focus, the initial focusisto focus on infectious
agents which are known to be present in xenogenei c products and retroviruses such as PERV
have been of particular interest. Another criterion for active screeningis to focus on agents that
are known to be pathogenic in the source animal and that are specific to the tissue type and to the
species of course of the xenotransplant and the third criterion is, also, to focus on agents that are
known to be able to infect human cells.

Now, in addition to this active screening if youwill thereis, also, arecommendation for cause
diagnostic testing, and the focus hereisto try to delve alittle bit more deeply into any
unexplained infectious, neoplastic or other syndrome in the xenotransplant patient that could be a
clinical manifestation of a xenogeneic infection, particularly aviral one Relevant to thisis, also,
the recommendation for the evaluation of health care workers who experience an exposure that
might be associaed with the risk of transmission of a xenogeneic infedtious agent.

With regard to passive screening then for xenotransplantation recipients the focus again ison
periodic lifelong collection and archiving of clinical specimens aswell as clinical records and
key hereisthe ability to link between specimen archives, clinical records and source animal
records. With regard to health care workers the recommendation right now is to obtain at least a
plasma specimen which is archived at baseline meaning before the health care worker becomes
involved in the care of these particular patients and of course storage and retrieval of personnel
recordsis, also, important.

Now, with regard to the specific gpecimens that are recommended for archiving for use by public
health authorities in the case of suspected occurrences of xenogeneic infection the
recommendations are to collect citrated or EDTA anticoagulated plasma, 3 to 5 aliquots, half a
ml as well as viable leukocytes, 2 aliquots, 1 times 10 to the 7th cells and specimens, also, that
are removed from transplant, from a xenotransplant dther post-rejection or post mortem should
also be collected and sampled. In case of autopsy, the guidelines recommend an autopsy with a
series of samples obtained from the xenotransplant, from major organs either related to the
xenotransplant or to an unexplained clinical syndrome. There are specific recommendations to
embed samples for histopathol ogic assessment, snap freezing of samples and cultures al s should
be peformed if necessary.

The guidelines also have specific recommendations about the collection and archiving of clinical
specimens and because of the belief that a xenotransplant-related infection would manifest
primarily inthe acute period, a more concentrated early phase of samplingis required with
sampling then becoming progressively less frequent unlessindcated. So, pretransplant it is
recommended that two samples 1 month apart be collected, that additional samples be obtained
at and shortly after transplant and then post-transplant the recommended frequency would be & 1
and 6 months, then annually for 2 years, then once every 5 years.



Tracking recipientsis, also, going to be critical with follow-up clinical assessments and
fortunately thisis particularly for major life-saving organs thisis likely to be relatively easy to
accomplish. Theimportant critical information would be the status of the xenotransplant itself,
any significant new morbidities, hospitalizations and obviously death reports. With regard to the
maintaining of dinical records the recommendation is to maintain records as well as biologic
specimens for 50 years and thisis based on the latency period of known human, certain human
pathogenic persistent viruses as well as precedents established by other health authorities.

Now, if axenogeneic infectious agent is detected in a clinical sample there should be aplan, a
prospective plan for distinguishing infection from afalse-positive test. A critical aspect would be
of course to determine the infectivity of the agent. Trial should be suspended and all parties
notified and the focus then would beto provide acute medical care and counseling of participants
and close contads as well as to takepublic safety measures as necessary. The specific
recommendation if axenogeneic infection is suspected isto notify FDA immediately, if anon-
xenogeneic causative organismis not readily identified and immediately if apotentially
xenogeneic causative organism isidentified and of course in addition to the FDA there are
provisions for notifying othe health authorities such as the CDC and others.

In addition to the specific recommendations that were made in the guidelines there are, also,
requirements by FDA regulations that have to do with reporting serious and unexpected adverse
events. These should be reported as required on a 10-or-15-day basis and in addition the FDA
regulations require periodic reports on an annud basis as well as for INDs as wdl as post-
marketing. That is my talk. | will entertain any questions if there are any.

Thank you.

(Applause.)

DR. VANDERPOOL: Any questionsfor Lou?

Dan?

DR. SALOMON: So, Lou if aninvestigator wants to do atrial and comes to the FDA now for
the required IND what exactly do they have to give you in documentation to assure you that they
have in place a monitoring strategy to give you 50 yearsof samples?

DR. MARZELLA: What we are looking at this point is a description in the protocol. We are
looking for standard operating procedures and as far as | know we have not done actual

inspections to verify what actual back-up is available. | know that thisisa—

DR. SALOMON: | am 48 yearsold, and | hate to admit it, but | just don't think | am going to be
here 50 years from now.

DR. MARZELLA: One of the possibilities has been that of involving in addition to the principal
investigator who may not have an academic half life which may be substantially shorter than 50



years, the thoughts have been to include the actual university or study center and there has, also,
been sometalk because of obviously the costs involved, aso, of trying to obtain funding for a
national archiving database, but | am not sure what the latest status of that is, but it certainly isa
daunting task. Thisinvolvesalot of expense and alot of follow-up, but | think we are clear that
these specimens are necessary for evaluation of an unknown emergency which might occur, but |
appreciate the fact that there are big concerns about the costs and about the practicality of being
able to carry this out.

DR. SCHECKLER: Just to follow up on that, you mentioned that OSHA currently has a
requirement tha would require records up to 50 years and that there is some biologic plausibility
to the 50 years. Would you explore those two hypotheses or underpinnings of the 50-year rule a
little bit more for us? What are the specifics?

DR. MARZELLA: | cannot speak to the actual dinical —

DR. CHAPMAN: | can tell you the reasoning that went into picking 50 years when we
determined something. It was the combination of OSHA, | believe OSHA's requirements
currently are 30 years of record storage and then the known latency period for known persistent
pathogenic human viruses including HTLV-1 which can cause leukemia after alatency of
between 40 and 60 years. HIV has alatency of about 10 yeas, hepatitis B and C which can have
latencies measured in decades and those were the things we were looking at in picking 50 years
as probably areasonable period of time that was possible to store and would probably extend
long enough to dlow persistent |latent viruses to begn to manifest clinical symptoms.

MR. BERGER: Lou, to add on to Dan's question now | am curious not to the new INDs but the
FDA has already approved INDs and monitoring systems are so important. What has been
approved so far and what have you required for INDs that are already going on?

DR. MARZELLA: All of these recommendations are applied to all the INDs. There are no
approved products as of yet, xenogeneic products but there are a number of products under
investigation and these guidelines are being taken seriously and are being followed by all the
investigators.

MS. SHAPIRO: | just have another cost question | guess. Y ou talked about how if something
were to happen that medical care should be given to the affected person. Does the investigator,
also, haveto in aproposal commit to that lifelong carefor the infected individual and contacts?

DR. MARZELLA: | dontthink that -- thereisno specific provison for financia responsibility.
| think that in the consent form for instance there are general statements about providing for acute
care, but we don't have any specific, wehaven't specifically thought out about whose financial
responsibility it would be. So, whatever guidelines are applicable to other adverse events that
occur as aresut of other produds would probably apply hereas well.

DR. KASLOW: | am wondering if there areguidelines in place for specific protocols, INDs.
Are there formsand protocols and other written information that arein existence that wecould



have access to?
DR. MARZELLA: Yes.

MR. FINN: Hi. | am on theDiacrin study Phase |, and | believe that they agreed to pick up my
health costs related to any problems that may show up in the future.

DR. MARZELLA: Thank you.

DR. VANDERPOOL: Other comments? Just turn on your light and let us discuss without
necessarily being recognized from the Chair.

DR. GROESCH: | had a question about the follow up on the health care workers. How long are
they, well, | assume the responsibility is on their part to inform a physician if they notice any odd
symptoms, but how long are they counseled to always think about this and to inform their
physician, for the rest of their lives that they were involved?

DR. MARZELLA: Exactly, yes. | think that thereare no specific recommendations for active
follow-up by the health providers. It becomes a matter of education and of the health providers
involved.

DR. LUBINIECKI: How many INDs have been approved under these guidances?
DR. MARZELLA: | need help. Do you know, Dr. Bloom?

DR. BLOOM: We have between 30 and 40 INDs. Of those not al of them are active. Some of
them have been withdrawn. Some of them may be on clinical hold, but you have to remember the
different kinds of xenotransplantation products that we discussed yesterday including the
extracorporea perfusion and including ex vivo contact of human cells with animal cdls.

DR. VANDERPOOL: | have a question regarding the sampling. Y ou said that samples will be
taken from health care workers before they perform the xenotransplant procedures and then
thereafter. Will samples, also, be taken from close contacts and will that be an ongoing sampling
and a banking process, also?

DR. MARZELLA: Let meclarify?| think that the recommendation for the health care
providersis for a baseline sample so that an acute sample if something is suspected could be
obtained and compared to baseline There are no specific recommendations about close contacts
at this point other than involving them in the educational process and in the understanding of the
risks.

DR. VANDERPOOL: One of my concerns about tha, thisis an ethical issue, but if oneisa
health care worker and has some particular form of illness that one wants to keep privae then to
take these sampl es raises a question about what if onediscovers that there is some disease
modality that may be embarassing or otherwise to the health care workers what is planned with



respect to any reporting of such information?

DR. MARZELLA: | think that thiswould fall under the usual province of disclosure for
specimens that are otherwise routinely obtained for employment purposes, and thisis not
considered anything unusual in that respect. So, whatever guidelines and law apply to disclosure
for that information would, also, be applicablein this case.

DR. VANDERPOOL: So, the privacy of health care workers will be assured? Will thisbe a
commitment within the form they sign or their signature to take such a sample?

DR. MARZELLA: | must ask for help but the issue of asking for consent from participants,
from close contacts was considered and | think utimately discounted. So, at this moment thereis
no consent process involved. There is no consent giving by other contects. There are strong
recommendations for education, for awareness but it was felt that the autonomy of the participant
in the trial was paramount and that it could not be abridged by having contects, for instance,
participate in theconsent process

DR. CHAPMAN: Y our concern about the protection of privacy for health care workers with the
request for banking baseline serum, thisis a practice that is actually fairly commonplacein a
number of industries where peopleare potentially exposed to hazardous substances. It is
something that is done habitually at CDC. When you first come a serum sample is banked and
for certain people with certain exposures periodically. The consent comes at the point that there
Is aneed to test those specimens, and the consent is for specific testing not broad testing. So,
there should not beany risk of arogation of privacy relaed to anything other than the specific
occupation assodated potential exposures.

MS. SHAPIRO: But what happensif they refuse consent or if they agree and then thereisa
need to disclose totheir contacts and they dont want that?

DR. CHAPMAN: We arein hypothetical grounds of my experience. | am not aware of -- when
we have done studies, for example, with people who are occupationally exposed to non-human
primates testing for primate viruses the results of those tests when they have been positive are
disclosed only to the worker not to the worker's supervisor, health careprovider or close contacts.
They are advised. They are given our best advice about whom they should share it with, and we
make it clear tha we are availalde if they choose to talk to their health care provider or their
family members or their close contacts, but the release of information has been between our
testing and those employees or the people who were tested and beyond that it istheir discretion
who they rdease it to, the same as any other medical testing. Now, | cannot say that that isa
standard universally in industry when thesethings are tested, but | believe it is.

MS. SHAPIRO: | would think that if you believed that there were risks to the close contacts and
you knew tha the person wasnt going to tell you couldn't live with that.

DR. CHAPMAN: We don't do that with HIV. [, in fact, by law cannot call up the spouse of
someone | seein my clinic and say, "By the way your husband has HIV and | know that he



doesn't plan to tell you."

DR. SHAPIRO: And the law certainly is different elsewhere, both statutory and case law which
makes it difficult for us.

DR. VANDERPOOL: The good newsiswe areredly gettinginvolved in the conversation and
we are going to continue this with great fervor very shortly, but the other news is that we do have
one more speaker, before we open it up for more extensive discussion and the public's input.
Thisindividua is a reservoir of experience and wisdom and knowl edge about al | kinds of things
associated with infectious disease and xenotransplantation, Dr. Louisa Chapman, from the
Center for Disease Control and Prevention on considerations in designing and implementing
monitoring programs.

Agenda Item: Considerations in Designing and Implementing Monitoring Programs.

DR. CHAPMAN: Okay, | have an armamentarium up here to ensure | can talk. | want to start by
saying that | am goingto step back from specifics to sort of very general considerations that you
should have in mind when you hea about these monitoring programs and you are trying to assess
the significance of them and most of thiswill be very familiar to the virologists and most of the
cliniciansin the group.

When you talk aout the generd approaches to the kind of specific monitoring that Dr.Marzella
was talking about you have people who are potentially exposed to something. Y ou don't know
what are your options for monitoring, and the first and most basic is simply clinical monitoring
of the exposed individua looking for something unusual, a clinical pattern that you wouldn't
expect to see. It isacombination of an astute clinician trained with pattern recognition with a
patient who shows up with an unusual syndrome and thisis the way in which most new diseases
arefirst reported. It iswhat is called a case report, one report, one patient, an unusual pattern that
hasn't been seen before.

The example | am using here was described by George Whipple in 1907. | think he was perhaps
still aresident in pathology at the time. The disease is now referred to as Whipple's disease. He
did an autopsy on a 36-year-old missionary who had an unusual pattern of migrating arthritis,
cough, diarrhea, malabsorption, weight loss and enlarged lymph nodes in the abdominal region
and he noted what would have escaped many people was silver staining, great numbers of what
appeared to rod-shaped organisms in the mesenteric lymph nodes.

It was almost 100 years later. It was just last year in the year 2000 before this rod-shaped
organism was cutured enabling the development of diagnostic testsfor this Whipple'ssyndrome
but in the intervening century Whipple's syndrome has been recognized over and over in other
patients based on this acute recognition. Now, | should perhaps say that George Whipple was an
extremely agute physician. By 1935, he was a Nobel Laureate for work compl etely unrelated to
the disease that bears his name. So, his probability of picking this up might have been alittle bit
greater than any one of usin thisroom, no offense to my fellow clinicians.
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So, thisisthefirst line of defense. The strength isthat it is a passive system. We don't haveto go
out and look for sick people. Sick people in and present to doctors. Doctors are trained in pattern
recognition and pattern recognition doesn't require an ability to test. Y ou don't have to know
what you are looking for. Y ou just have to recognize that something in front of you doesn't fit
established patterns.

The weaknesses of course are that a new case or anew syndrome is rarely recognized on the
basis of one case. It israrely recognized in the absence of a pathognomonic finding, some finding
that is specific for that syndrome and in Whipple's case it was these rod-shaped organisms that
were silver stained or some kind of serendipitous clustering as happened with pneumonia among
legionnaires in Philadel phiain 1976, when Legionnaire’ s disease was recognized; PCP
pneumoniafive gay menin Los Angelesin 1981 first recognition of AIDS; acute HPSin 10
Navajo patients, the significance of them being Navajo is that they all reported to the Indian
Health Service the equivalent of one big HMO. They al got consulted on by the same ID group
who recognized a pattern of things going on not just a series of individual cases and professional
football team A on arline B, this refers to an outbresak that was worked up by the Minnesota
State Health Department in 1989, cases of Shigella, darrheathat resulted from probably
contamination of sandwiches put together on the airlines.

Now, food-borne outbreaks are rarely recognized in association with airlines. In fact, they
probably happen fairly often. This particular one wound up involving over 200 people on over, |
think, 48 airlines, over 28 states, the District of Columbiaand four foreign countries, but theonly
reason it was recognized as part of a syndrome is because the initial outbreak was on a plane that
just happened to be transporting a professional football team, and alot of people who knew about
the outbreak may have made money on the bookies on the next game.

So, how does this apply to xenotransplantation? The first line of defense for monitoring here
again is the long-term follow-up between the recipients and their individual physicians and ahigh
index of suspicion for clinical syndromes that may not fit previously described cases. Now, the
second line of defense isto augment that power of monitoring individuals by monitoring exposed
populations and the advantage of looking at populationsisit allows you to look at patterns of
clinical disease on a population basis, looking for deviations in the pattern of disease distribution
in the exposed populaion compared to unexposed population. The advantageis that this
increases the power and the probability to recognize rare events. It is an increased deficiency but
itis, also, some increased cost because it requires some monitoring system.

This can be powerful in two ways. The examples| list on the right are things that are recognized
by a combinaion of VAERS [Vacdne Adverse Event Reporting System] surveillance systems
for adverse events purported to be associated with vaccines combined with alarge linked
database system that allows actually testing that hypothesis. This can demonstrate associations
asit did with swine flu vaccine and Guillain-Barre's syndrome in 1976, and more recently with
rotavirus vaccine and intussusception but an equally important protection isthat it can disprove
suspected associations and these were publications in 1997 showing that there is not an
association between pertussis vaccine and increased rates of insulin-dependent diabetes, in 2000
showing that asthmais not exacerbated in recipients of flu vaccine and in 2001 showing that
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measles, mumps and rubella vaccine does not increase the risk for inflammatory bowel disease.

Thisisjust an exampleof asurveillance system allowing you to monitor populations. The most
effective surveillance systems arethe simplest ones. Thisis one that CDC has run for influenza
for I don't know how many years, many, many decades. One hundred and twenty-two citiesin
the report weekly the total number of death certificates filed and the proportion of those that
attribute the underlying cause of death to pneumoniaor influenza Thisis charted against a
seasonal baseline that you can see goes up every winter and down every summer of sort of the
expected proportion of deaths due to pneumonia and influenzain the absence of aflu outbreak
and when it exceeds that expected proportion for 2 weeksin arow CDC offidally designates this
as an epidemic of deaths attributable to influenza.

The raw numbers behind this are published in the MMWR at least when | was doing flu they
were every week. Occasionally we consider discontinuing that and the people who protest inthis
country are the casket manufacturers because they look at these numbers to determine their goals
for the next week, and in fact Spain has avery similar system to this but they go one simpler.
They ssimply chart burials. When the burials go up aove a certain amount they declare an
epidemic of influenza, and it isjust about as accurate.

So, you can have very simple monitoring systems of populations but they can provide some very
powerful information. So, how does this apply to xenotransplantation? Our proposal for
xenotransplantation is the US National Xenotransplantation Database which is sort of a hybrid
system that isintended both to provide surveillance and then to also provide a database against
which you can test. It is currently in the pilot stage, and there have been international discussions
about the desirahility of trying to develop a ampler international surveillance system probably
through the WHO. That is till in the discussion stage.

Now, if you know what you are looking for, you are not just looking for something unusual and
unknown, you can go to laboratory testing of exposed people and this can be avery powerful
augmentation to dinical monitoring or syndromic surveillance of populations but it has some
limitations. Y ou must know what you are seeking before you can test for it. Well-validated
commercial assays may not exist for what youwant to look for. The development of those assays
may not be immediately possible. It may be dependent on discovery tha hasn't yet occurred and
there are some limits of the confidence you can place in the testing results.

One of the moments in my first year of medical school lectures thet | remember most clearlyis
the moment in my microbiology class when it was explained to usthat if we were to see a patient
who had gonorrhea we could do a bacterial culture and there was an 80 percent probability it
would be positive. It was tremendously shocking to me to realize you could go to your doctor.

Y ou could be tested and there could be a 20 percent possibility the test wouldn't show what was
wrong with you. So, | am going to go through each of these points and | am going to talk in very
general terms. | am going to try to cover like about a semester of a public health course in afew
minutes here. So, | am not going to go into any of the math, and | am going to ask you to take
some things on faith, but if you have questions | will be happy to provide documentation later.
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The first principle that you must know what you are seeing, hemorrhagic fever with renal
syndrome, Hantaan virus epidemics were recognized in epidemic proportions in UN troopsin
Koreain the 1950s and they were of great interest to W estern military medicine and a huge
amount of systematic research went into the cause of this syndrome which actually is described
in ancient Chinese texts. For 25 years there was no ability to identify this syndrome other than
clinical pattern recognition. There was no test for the syndrome

In 1975, the Hantaan virus, the causative agent was cultured not from sick individualsor autopsy
specimens from humans but from the raodent host and oncethat was culturedit was possible to
develop serologic assays to recognize a broade expanded pattern of the disease and milder cases
to recognize cases early on which led to the ability to develop treatment, but there was ahuge
amount of military interest in ascertaining the cause of this disease for a quater of a century
before the firg step wasmade in ability to diagnoseit.

Likewise, 1976, Legionnaire’s disease outbresk in Philadel phiainfection was suspected at that
time. It took only about 6 months to culture the new Legonella bacterium but once they did they
could go back and look at two previous outbreaks tha CDC had investigaed, Pontiac fever in
Michigan in 1968 and an outbreak in St. Elizabeths Hospitd here in the District in 1965. Unable
at the time to ascertai n a cause for those once L egionella bacterium was cul tured they coul d go
back, apply serologic assays and recognize that Pontiac fever and the St. Elizabeths Hospital
outbreak were both variants of Legionella bacteria pneumonia outbreaks at times when testing
was not available.

The second problem is even if you know what you are seeking there may not be any wdl-
validated standardized commercial assays available for two reasons, oneif it is anew agent there
aren't going to be assays developed and two is even for classic, well-known infectious agents of
animals there often has not been a profit motivation for the development of standardized assays.
So, there often either are not assays available or there are assays available but they aren't as
reliable as the ones for human health. When you run into this situation there is a solution which
isthat you can develop investigational assays as has been done for PERV, but the problem is that
that requires a substantial investment of time, money, expertise, and that requires a great deal of
motivation and in additi on devel opment may be dependent on discovery.

Science is avery powerful tool, butit is not an all-powerful tool. An exampleof this presentlyis
that we have no test for prion disease. We don't have a serologic test or a blood test you can

apply to tell is someone has mad cow disease and there has been again a great deal of effort going
into an attempt to devel op such assays for many, many years but nobody has succeeded.

Whipple's disease is another place you can look at this process. In 1907, Whipple described the
first case. He identified what looked like rod-shaped organisms with silver staining of tissues at
autopsy. In 1949, there was anew kind of a stan, PAS stain developed and when that was
applied to autopsy specimens from Whippl€e's case it was recognized tha there were these
unusual granules and macrophages in that disease. That allowed people to recognize a wider
spectrum of disease than had previously been understood to be represented by Whipple's disease.
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In 1961, there was another advance, electron microscopy. When thiswas avail able they could go
back and actually identify theserod-shaped organisms as bacilli and that led to an ability to treat
this disease despite the fact that we still didn't know what infectious agent caused it. It was just
empiric attempts a using courses of antibiotics with some effect.

In 1992, using genetic techniques, PCR, the bacteriawas actudly identified by its genetic
structure which led agai n to an abil ity to test and define awider range of the disease but it wasn't
until the year 2000 that T-whippelii was actually cultured allowing the devel opment of serologic
assays. Serologic assays are assays that test for antibodies. They test for the host reaction against
the infection and it is usually the sort of most basic first line of diagnosis used.

So, my point is the cutting edge of diagnosticsisamoving target and further that the starting
block at any point in time for different agents differs by agent. HIV wasfirst identified in 1983.
PERV was first identified in 1970, and yet in 1996 or 1997, when we became concerned about
what the g gnificance of PERV might befor xenotransplantation there were no diagnosti c assays
available for PERV because there had been no motivation for devel oping them. There werevery
sophisticated assays available for HIV because there had been huge motivation for developing
them.

Now, thisisthe part where | am going to skip the math. Y ou have to eithe take it by faith or ask
for documentation later. Okay, so, even if you know what you are looking for and you have well-
developed assays there are still some limits of confidence you can put on the results of those
testings. Diagnostic tests and results are not absolutely 100 percent guaranteed to give you right
or wrong answers for a number of reasons. When you are looking at serologic assays you are
looking at antibody reactions of the host aganst the infection. Y ou can get cross reactivity
responses between different organisms and this can be an advantage, and it can be a
disadvantage. The completeness of the diagnostic criteria for different assays can vary and that
can lead to incomplete testing and confusion, sometimes in the literature a misattribution of
causes of disease. The sensitivity and specificity which is sensitivity refersto how likdy it isif
you have got an infection your test will pick it up. Specificity refersto how likely itisif you don't
have the infection your test will not falsely identify you as being infected.

What you ideally want is atest that is 100 percent sensitive and 100 specific, and there has never
in the history of mankind been such atest. It is always a trade-off between the two and you
always inaease one at theexpense of the othe. The extent of vdidation, how often has the test
been used and how many different sets of hands and against what kinds of specimens and then
the predictive value of testing result, thisis a hard concept for people, but it is a very important
one. No matter how new an investigational your assay or how well developed and how well
validated when you apply it to specific individuals in a population how predidive the result of
that test is of reality, in other words how likely that a positive test result actually predicts atrue
infection and not afalse signal is going to be dependent on how common the disease isin the
population that you are testing and | am goingto go through each of these in alitiie more detail.

Okay, cross reactivity, thisrefersto theability for atest designed to pick up antibodies against a
specific infedtious agent to actually regster afalse-paositive result because of cross reaction with



14

antibodies raised against something else. This can be an advantage. In 1993, hantavirus
pulmonary syndrome outbreak, the first cluethat the cause of these mysterious pneumonia deaths
was a hantavirus was that the serum from patients reacted in a pattern against serologc assays for
avariety of other hantaviruses without quite a typical reaction to any of them, and that led to the
molecular testing and the rapid identification of a new hantavirus as the cause of the outbreak.
So, there it was a benefit. It can, also, be a disadvantage. For example, it is commonly known
clinically that people with certain rheumatol ogic conditions will have false positive tests for
syphilis which can lead to some difficult situations for medical students who don't understand
that.

With testing for zoonotic infections antibodies to human herpes simplex viruses can cross react
with antibodies to monkey B virus and that can create some difficulty in sorting out the cause of
encephalitisin potentially exposed people. So, cross reactivity can bea benefit. It can, also, be a
disadvantage, but it can complicate testing. The next issueis the limits of confidence you can
place dependent on the completeness of diagnostic criteria. Thisis always an issue when you are
developing investigational assays and whenyou are hearing about reports of testing done with
investigational assays that are not commercial. One of the things you need to have alimit of
alertnessto is how complete arethe criteria; isit based onone criteria, two criterig three criteria?
The medical literature is full of reportsthat are later retracted, Grave's disease caused by foamy
virus infection turns out not to be true. Later people cannot replicate the results based on
incomplete criteria.

Now, these are a series of blood samples drawn from a laboratory worker who became infected
with simian immunodeficiency virus. These are by date starting a the earliest gaing to the most
recent. These are positive controls. For those of you who aren't familiar with thesekinds of tests
let me just say that each of these dark bands on this positive control is a potential protein in the
simian immunodeficiency virus that the exposed person could react to. Now, how much
confidence do we have tha thisperson is actudly infected with g mianimmunodeficiency virus?
WEeéll, quite a bit because we have multiple diagnostic criteria.

We have initial reaction to this band tha persistsover timeand grows stronger over time. We
have the same thing here. This doesn't really grow stronger over time. It is pretty consistent.
Here it grows stronger over time and furthermore as time goes out from the infection we begin to
develop reactions to additional proteins that are also consistent or present in the ssimian
immunodeficiency virus. So, we have a great deal of confidence that thisis atrue positive even
though it isan investi gationd assay because we have got a pattern that perssts over time. It
grows stronger over time as the person is more exposed and we develop apattern of readivity
not to one or two prateins but to four separate proteins They reman specific. They all persist
over time, and they all get stronger over time. Often investigations that are reported with
serologic assays for new agents depend on reaction to only one or at most two proteins and that
has led to some confusion in the literature.

Okay, sensitivity and specificity. Sensitivity again, how likely isthistest to recognize atrue
positive when someone is infected? Specificity, how likely is the test to recognize atrue
negative; how likely isit to give you a negative result when the person in fact is not infected, and
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the thing you need to understand about these is that there is always a trade-off between. Y ou
increase one at the expense of the other and how thisis dealt with in actual practice | am usingan
example of HIV whereit was terribly important to pick up infected people but alsoterribly
important not to falsely label people with this devastating disease. The way that has worked out
isthey use two different tests, an ELISA and a Western blot. The ELISA isavery, very sensitive
test and the first time they run it it is probably going to capture everybody who is truly infected,
but it is also going to give you a positive result on awhole lot of people who are not infeded.

So, the standard of testing is you test with an ELISA and you pick up everybody who is infected
and a whole bunch more people. Y ou test again with an ELISA. The probability that people who
aren't infected will repeatedly be positive on an ELISA issmaller. So, you eliminate some of
your peoplethere who are nat truly infeded but you are still going to have awhole lot of people
with serially positive ELISAswho don't have HIV. Then you follow that up with a Western blot
test which isavery specific test, but a more time consuming and expensive test that weeds out
most of your false positives and what you are left with is a group of people who tested positive to
ELISA once, positive to ELISA a second time, positive to a Wedern blot. Most of those people
will truly have HIV infection, but if you apply this series of testing to a series of nunneries you
are going to turn up if you test enough people some positive reactions in people who are not
infected with HIV. Thereis just no absolutely completely 100 percent sensitive and specific
testing regimen in the history of mankind.

Okay, the question of validation which the FDA referred to, what this really refersto is how
often has thistest been used in how many different sets of hands and aganst what different kinds
of controls, and | put here a comparison between standard commercid assays and investigational
assays. Commercial assays have usudly been tested against true positives and true negative
controls by which | mean they have been tested against people who actually havethe infection
and are known to have the infection and people who actually dont have the infection.
Investigational assays that is not always possible. PERV, for example, they are usually tested
against the best positive and negative controls available but those are often somewhat artificial.
For PERV for example the positive controls are not serum from infected people because we don't
have any. They are the closest thing that can be concocted in the laboratory to that. Standard
commercial assays have been tested against multi ple thousands of individua s minimaly.
Investigational assays have usually been tested against tens to hundreds to maybe thousands of
individuals. Standard commercial assays have been tested in multiple laboratories by multiple
people for reproducibility. Investigational assays have usually been tested in the creator's lab and
in their technicians hands. Sometimes they hav e been tested in a coupl e of labs, but you don't
have as much information about how likely the rdiability of the test will vary when you putit in
different labs. Standard commercial assays have usually been tested against large numbers of
unscreened populations and investigational assays have usually been tested against screened
populations, volunteers, for example, who are usually not representative of the general public and
blood

donors.

An easy way to get a couple of thousand serum to test your investigational assay against isto get
serum that a blood bank has saved on people who have donated blood and it is separate from the
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individuals. Y ou don't need to get informed consent. Y ou cannot link it to anyone, and you can
test your assay aganst a couple of thousand people. The problem is before you become a blood
donor you have been tested by ELISA for HTLV, for HIV, for hepatitis B, for avariety of other
tests, and there ae a number of people who will not be infected with HIV or HTLV or hepatitis B
but will have falsepositive tests on the ELISAs and the policy of the blood banksistheir jobis
not to diagnose infection. Their job is to provide the safest possible blood supply at thelowest
possible cost. So, their policy isif you have repeated positive ELISAs for HIV, for example or
HTLV they don't accept your blood.

Now, you can have repeat pasitive ELISAs for avariety of reasons and when | was working in
flu one year as | was about to go to bed at night the 11 o'clock news leader came up, and it said,
"Flash, news at eleven, flu vaccine causes HIV in blood donors.” | thought | had better stay up
and see what thisisabout. Well, what this was all about when all was said and done was that a
new ELISA had been introduced to the market. In the investigational stage it had been tested
against a select number of people and had performed very well, but when you put it into general
use in the population anybody who had a new high level of antibodies had a probability of getting
afalse positive reaction on that EL1SA and when you go to donate blood they ask you if you have
been sick recently. If the answer is yes, you don't donate. They screen out most reasons for

having new high levels of antibodies. They don't screen you out if you have had a flu vaccine,
and flu vaccines are given between September and November of every year. So, herein the fall
this new assay was introduced at the time that alarge number of blood donors had recently gotten
flu vaccine. It resulted in arash of false positive ELISAS, scare headlines on the evening news
and literally shut down the AIDS hotline at CDC, we had so many calls we couldn't respond to.

Now, | have lost my slide. Okay, so my point is that even these commercial assays as caefully
tested are not foolproof. Most of the reports you are hearing about are using investigational
assays. S0, you have got to have alittle higher index of suspicion that something may be wrong
or that you have got to be careful in accepting the interpretation of the results.

Thelast point | want to make is somehing called the predictive valueof test results and by that |
simply mean if you get a positive test result does that predict the actual presence of disease or if
you get a negative test result does that predict the absence of disease or infection and thisis
something separate from the quality of the assay and no mater how good theassay isthisis
always influenced by how likelyit is that the condition you are testing for is present in the
population that you are testing. It is extremely important. It ispoorly understood. It israrely
remembered and it canlead to alot of misery.

The likelihood that a positive test result isin fact atrue positive indicating the infection you are
looking for instead of afalse signal is dependent on how likely it isin the first place that that
individual has a disease not on the quality of the test and this is what lies behind my statement
earlier that if you take enough nunneries and you test everybody for HIV you are going to get
some positive test results in people who are not infected. This|eads to two widely accepted sort
of precepts that all medical students hear in medicd school. One is when the test result conflicts
with your clinical judgment, trust your clinical judgment not the test result and the second is the
genera principle in public health that in general you dont screen large popul ations of people for
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diseases they are unlikely to have becausenot only isit nat cost effectivebut you aremore likely
to do harm than good because you are more likely to turn up positive test results that do not
indicate the real presence of disease than you are to turn up real instances of disease.

Thisis something you need to keep in mind again when you hear about studies looking for PERV
infection in exposed individuals. The paper published in Science in 1999, by Kaz Paradis where
160 patients were tested by multiple testing modalities and multiple labs has gotten alot of
discussion, and they were all investigational assays. There were some incomplete signals in there
and there has been a lot of appropriate concern that the investigators and | was one of them may
have falsely interpreted those incompl ete signals as negative tests when in fact infection may
have been present.

That is an appropriate concern because what we don't want to do is overlook a PERV infection,
but when you are entertaining those concems yourself the principle you need to keep in mind is
when you are testing people for an infection that has never been shown to be present in a human
being and is therefore very unlikely you have always got to remember that it is more likely that
you will have a positive signal that is false than that you will havea positive signal that indicates
disease. So, you have got to be equally careful in your interpretation of the testing in both
directions.

So, how does this apply to the xeno situation? Let us look at PERV assays. They areall
investigational and thisis advantageous in that the serologic assays all exploit this concept of
cross reactivity. The one we developed at CDC that Paul Sandstrom developed actually is based
on gibbon ape leukemia virus antigens rather than PERV. So, that is advantageous but what that
also saysisthereis agreater possibility that you have got aless exact signal there, that you may
pick up positive serology for something other than PERV infection.

The complete list of the diagnostic criteriaisincomplete. Usually they test against one or two
antigens as oppased to the pattern of four or more that | showed you. Sensitivity and specificity
in the few assays that have been head-to-head tested in ablinded fashion against each other
seems to be about equal despite pretty large differences in the approaches and the ways these are
developed. The extent of validation for any of them is very limited. They have been tested
against at best hundreds of samples usually in the hands only of the investigator who developed
them and always against artificial positive controls and usually against blood donors who again
are a screened population who are less likely to show cross reective results, and the predictive
value of apositive test result again if PERV infection existsit is extraordinarily rare even among
exposed populations. So, you always have to bear in mind that a positive result may be more
likely to be afalse positive than atrue positive. That doesn't mean you discount it, but it means
you have to be very rigorous in what you demand of the investigator before you accept that you
have demonstrated an infection.

So, to summarize there are multiple potential approaches to monitoring exposed people. Thereis
clinical monitoring of individuals, surveillance of exposed populations and |aboratory testing for
specific agents. Each of these has strengths and weaknesses. None of them are fool proof and
collectively they are more powerful than any individua approach.
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(Applause.)

DR. VANDERPOOL: Okay, discussion and questions for Louisa Chapman. Feel freeto joinin
without recognition from the Chair.

DR. LUBINIECKI: Have any populations been screened by any of the existing assays, so for
exampleif you look at pig farmers and other people with extensive contact with porcine
populations do you see antibodies to PERV in those popul &ions?

DR. CHAPMAN: Interms of validating the assays the ones wedeveloped at CDC have been
screened against a couple hundred and in some cases a couple of thousand blood donors. So,
again we are creening against a population that has already had al the peoplelikely to do false
positive serolog c results screened out, but that is the basis for the published reports of sensitivity
and specificity. Interms of not validating the assays but just testing them against large
populations of potentially exposed people | am aware that Jonathan Hibbs and Dave Pursey when
they were at Mayo developed alarge study trying to look at people involved in the swine
industry. | don't know if that has ever been published.

DR. SALOMON: No, infact | was just going to comment that that was announced in the press
by Hormel at the time of the large swine convention in Minnesota, and | thought it was great that
they were going to cooperate and it was a perfect thing for the swine industry to collaborate on,
but it has never been published, and | checked just recently with Nextran which wasinvdved in
that study and they also informed me that it hadn't been published, but you know sometimes it
gets published somewherein ajournal that we don't read. So, if somebody in the audience knows
about it being published, | am not aware. Thereis astudy going on right now that | am
participating in Spain by Raphael Monet at La Curinya(?) Hospital and they are looking at a
whole group of Spanish swine workers right now, but there are not results yet, butit is
interesting. It is something you really would have thought would have been done a couple of
years ago.

DR. VANDERPOOL: So, Dr. Chapman, you covered your bases so well you don't have further
queries, but | am sure other issues will be raised that you can comment on. Le us now move to
public discussion and questions and comments. Does anyone wish to come to the mike and
address the Committee or make whatever statements or dbservations you might wish? Please
identify yourself when you do so?

If not let us move to the discussion of two important issues, one the import of what we have
discovered in our meeting thus far and then also an identification of issues that need to be
discussed and worked on in future meetings.

Agenda Item: Committee Discussion: Infectious Disease Risks in Xenotransplantation -
Ethical, Social, Legal Considerations.

| want this discussion not only to include the SAC Committee members of both official and ex
officio but also the speakers. If the speakers who are not on the Committee are here, Brian Mahy
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or others, feel free, also, to participate in this discussion. | will move aflipchart up therein casel
need to use it as we go along and then make afew comments and open our discussion up.

Since this may go unsaid if we get in the warmth if not the heat of discussion, | want to commend
all those who have made this meeting possible and we all owe a great debt of gratitude to all
these persons, Margaret and others at the desk and certainly Manny Harris for his outstanding
work and rescuing operations with respect to the speaker system. | actually wrote aletter
commending Manny for hiswork last meeting and he knows that letter will stay in hisfolder and
| have, also, heard at least two other members of the Committee commending him. So, for dl
those support staff and certainly Manny we want to congratul ate you and thank you.

(Applause.)

DR. VANDERPOOL: Now, the question | have to ask first is open ended and that is what have
we learned from these meetingsand what are itsimplications. Two of the charges tothe SACX
Committee, original charges consist of one and three, advice to the Department of Health and
Human Services on the current state of knowledge regarding xenotransplantation and advise the
department on the potential for transmission of infectious diseases as a consequence of
xenotransplantation.

Now, those are two clear mandates we have to offer this kind of advice, and it appears to me that
we are on the way to being able to put together some kind of a statement that should go to the
department and perhaps also to the public. We may not be there yet in terms of our feeling that
we need further work on this, but thereason why | think that such advice isimportant is because
of al the misinformation we have. As we know PERV has been linked to AIDS time and time
again and there have been worries that a new infectious disease pandemic will be set in place and
so on.

Now, what implications do we have in these meetings to be able to make statements that are
considered, that are accurate, that are neverthel ess tentative and subject to change regarding
infectious disease potential for xenotransplantation? | foresee the need for a subcommittee of our
group to begin to work with Mary Groesch as she pulls together this meeting and puts the various
parts of the meeting into perspective so that we can at least make a statement as to where we see
things are, where we see things at the present. Maybe some of us are still exceedingly worried.
Maybe some of us think that the isaues have been overstated and made too alarming inthe press
and that we can begin to not only inform the department but, also, begn to inform the public
about amore accurate and considered evaluation of the issues we have been discussing.

So, it seems to me that one of the imports of this meeting isto be able to think of making this
statement. Mary Groesch has reminded me that we may wish to have further discussion before
we are ready to make such a statement, but | do think that we should live up to that mandate,
advise the department on the potential for transmission of infectious disease. Aswe can tell by
the report review these guidelines that have been set in place assume that thisis of considerable
concern, if not danger and therefore all of these various steps must be taken and put in place
including monitoring and sampling and so on.
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| am not saying that we wouldwant to load back any of that at this point, but | think that this
Committee has the wisdom and the savvy and we have listened for 2 days to be able to begn to
formulate something that will be at least a standard at this time or a statement at this time that
will give a considered judgment on the infectious disease potential, but we may before we are
ready to make such a statement want to hear more, maybe from other parties who are more
alarmed than the persons we have heard during these meetings.

| see that statement or some considered statement by this Committee some analysis, some
document howeve brief as also important for the education of the public and so at least that is
one of the challenges | see from this meeting and whatever we state will be significant for issues
involving informed consent of recipients and certainly issues regarding testing and monitoring
and so on.

So, that is my original statement but since we have not heard from everyone else who may have
all kinds of other takes on what we have been listening it to, let us open it up for discussion, and
what | would like to do isto start with Lou. Lou, you may have said your pieceand come around
the table. We are very happy to have Kathy with us today and you weren't here to hear all of
yesterday but let usjust go around the room and each person say something. Don't think that
what you say is the last word because you may come back with several othe words, but | would
liketo go al the way around the room and see what various others of you have to say or perhaps
to make no comment & this point.

Lou, let us begin with you.
DR. MARZELLA: | don't haveanything toadd to the origind comments.

DR. CRONE.: | think having missed yesterday's | am obviously going to be playing catch-up on
reading all the presentations, but one of the things that struck me was in the press recently there
was some statement about the meetings about xenotransplants in Europe and how they had really
sort of expressed alot of doubt about xenotransplant being a possibility because of the risk of
infectious disease and it sounds like from what was presented that perhaps one of the things that
could be doneisto really help darify and help maybe quell fears about what isreal and what is
sort of more just continued sort of fright.

DR. VANDERPOOL: Excellent. Wetaked very briefly about that yesterday, but you make the
point. Y ou are making thisin avery pointed fashion and | hope these words are being captured
because | am not going to try to put al this on the flipchart, but there isalot of misinformation
and there was a statement by the UK advisory committee that expressed real concern and
disappointment and certain drug companies are pulling back from doing research because of the
alarm and concern that they have and so | think that is an excellent point to make at this time.

Bill?

DR. SCHECKLER: | listened with great interest to all of the virologic, particulaly data
yesterday and the concern that | would like to expressrelates to the 50-year rule which | don't
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think is either feasible or realistic, and | think it is a huge barrier to any advances in the field of
xenotransplantation. As | undergand it the prions and retroviruses in the viral focus from pigsis
the real focus of what we are talking about and that the porcine source of cells and patentially
organs is what the focus of much of the research has been, certainly what we have heard
presented and offers the most promise to patients.

So, what has happened is we have developed a great deal more information about prions and
even the possibility of developing porcine herds that are free of prions that can infect human cells
which iswonderful. The retroviruses otherwise are not a mgjor issue and we have along list of
porcine infections. | am concerned about two things, one the health care worker exposure and the
necessity to maintain a huge amount of information on health care workers for along time which
is not done really in anything else. |think, Louisal heard you say that OSHA which is never a
model | like to use in health care ever has a 30-year rule for some kinds of toxic exposures. Y ou
mentioned the HTLV, the worst case scenario with that and | think the 50-year rule. | have been
at the same hospital for 31 years, expect to be there for afew moreyears, but | just don't see that
as something that is doable. It ispotentially doable as far as the patients that receive transplants
are concerned and maintaining some type of serum bank and specimen bank at a place like the
CDC or the FDA which isthe only thing that makes sense to me.

Currently inhealth care worker practices we require immunizations. We follow up sharp injuries,
particularly look at source patients for the blood products. We do PPDs on people that are
exposed to TB and by the way we found that one of the PPD products gives us alarge number of
false positives periodically. We had a whole group of those recently at St. Mary's when one
product turned out to be cheaper than the other product and our buying group bought the cheaper
product and we had seven false positivesin arow, and that caused as you well know a great deal
of mischief, and then we follow workers for routine care in injuries in Workman's Comp but
thereisalot of turnover in health care and there are lots of people that are exposed. | mentioned
the rabies caseyesterday, and we have 54 different employees that had some type of contact with
that patient that we found out about 3 weeks later when we found out that the patient did indeed
have a case of rabies and trying to maintain records of everybody that might have some contact
with xenotransplantation patient other than what is recorded in the chart would be avery
difficult thing todo. So, what it seemsto me the 50-year ruleis comingfrom is aworst case
scenario and because of all of the concern in the press much of it is a you know thepressis
particularly interested in horror stories and that is what they want to report. That is where we are
going with this, and | am concerned that as a grea deal of information has been devel oped about
porcine infections and we have learned alot in the last 5 yearsthat some of theseregulations,
rules, requirements, guidelines, whatever you want to call them will have achilling effect on the
industry andwill make it finandally impossible to do much of thiswork or if not impossibie will
make the actual application of this so expensive that it will be limited to only afew patients and
those that can afford it or have health insurance that can afford it, and | don't think that is the
purpose of all of thisisto find ways to make areal health difference in the country, and so | am
attacking the 50-year rule the best way | know how to doit.

DR. VANDERPOOL: Vigorously stated, Bill, the idea of this having a chilling effect. Let us
continue around the room unless there are immediate Srong responses to anyone's statement in
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which we can discuss that briefly but let us make sure we can get all the way around the group
before about 11 o'clock, when we need to shift to the business in the future.

Any brief commentsto Bill?

I will just comment historically that one of the documents that | worked with in great detail and
have written a number of articles about and actually presented a commissioned paper to the
National Bioethics Advisory Commission on is the Belmont report, and the Belmont report
shows all the signs of being formulated at a particular historical timein a particular historical
place. | think some of the regulations do reflect historical time and place. Part of the challenge
for this committee is to think to what degree do the historical concerns, at the time these were
drawn up, still hold, and to what degree might they not.

DR. KING: 1 think our discussions both this morning and yesterday related to monitoring, as
well as the possibletransmission of infectious disease with xenotransplantation, those are all
highly dependent upon one thing, and that is patient adherence or compliance. If patients do not
adhereto follow up, then obviously our ability to monitor and to detect possible infectious
disease transmission is non-existent. When we look at the adherence literature and the non-
adherence literature, we know that is extremely problematic across al treatment regimens and
within the general population as awhole.

The other problem with non-adherence is that it is not individually predictive, in the sense that
we are not able to look at demographic and social factors and say, thisindividual islikely to be
non-adherent because of these factors. Y ou may find one study that says age is rdated, and then
you may find 12 other studiesthat say itisnot. So, itisvery difficult to predict adherence.

We do know that looking at behavioral and some environmental factors, that there have been
correlations. Just afew that | will toss out that | think relate to what we are talking about, in
terms of long term follow up, we know that chronic condtions versus acute are much more likely
to result in non-adherence. Obvioudly, if we are talking about a 50-year follow up, we are talking
about long term chronic types of follow up and issues. We also know, then, looking at
adherence, that people are more likely to become non-adherent as they begin to feel better.
Obviously, inlooking at xenotransplantation, our goal isto have people improve in their health
and their quality of life. So, hopefully they will feel better. We know that can fall into non-
adherence issues as well.

Obviousdly, non-adherence is not just an issue for xenotransplantation. It isfor allotransplantation
aswell. With allotransplantation, we run only the risk of rejecting a transplant, whicdh is crucial,
but in this case we ae running that risk as well as running a public health risk. | wouldjust
caution us that, in talking about all the infectious disease transmission passibilities, we have to
look at adherence asthefirst step. If people ae not going to come so that we canfollow them,
we will never know whether these diseases exist or not.

DR. VANDERPOOL: Dr. Collins, do you have comments?
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DR. COLLINS: Thanks, Dr. Vanderpool. | just want to make a couple of comments. We didn't
talk about this during this meeting, but we will, I am sure, in the future. | still have a concern
about physidogy and physiologic function. When Dr. Reemtmsa(?) did his studies in the 1960s,
he did note that, although the chimpanzee kidneys worked, the patient still had an electrolyte
imbalance. | know Dr. Hume did atransplant in the 1960s al so, chimpanzee into human, and |
think in that 24 hour period, that kidney made about 15 gallons of urine, and that patient died of
electrolyte imbalance. So, even atransplant as simple as a kidney transplant can be associated
with some physiologic dysfunction in a different host. We know that islets will work, because
porcine insulin has been used for years. A big transplant like liver will not make the thousands
of proteins necessary for human existence. So, that isaconcern that | have. | think that long-
term studies will benecessary. Hyperacute rejection isnat anissue. That isalow hurdle. Acute
vascular rejedion, which we discussed last time, is certainly still the Achilles hed.

The second point | would like to make relates to Dr. Michaels talk yesterday and
immunosuppression. CMV is one of the successes in alotransplantation. Prophylaxis and
preemptive therapies are available. Fortunately, because of work such as hers, that is not an issue
in our transplant patients. | think as we talk about bridging a bigger species barier, we haveto
be concerned about the level of immunosuppression we use. Perhaps too much
immunosuppression will make us more prone to those porcine infections. Maybe the work that
Dr. Sykes does in xenotolerance may be something that we can hear about and discuss, maybe
using less immunosuppression. Those are my issues. Thank you.

DR. VANDERPOOL: Commentson Dr. Collins statements? Okay, Dr. Russow.

DR. RUSSOW: Part of this probably belongs in the next session on setting the stage for the
future. So, | will just mention some things that | think need to be addressed, or ought to be
addressed, in future meetings. Almost all of the speakers and many of the comments used the
termrisk. Thereare certainly specialistsin both the fields of risk assessment and risk/benefit
analysis, which are, in fact, two separate fields. | think that we need to be more careful, or we
need to investigate further -- let me put it that way -- what somebody who specializesin one or
both of those fields would have to say about how we ought to think of risks and how we ought to
think of benefits. Dr. Vanderpool mentioned, in one of his comments yesterday, he pointed out
the difference between scientific and social risks. | think that is awonderful first step, but | think
all of that needs to be looked at in more depth. | can elaborate on that now or save it for late.

DR. VANDERPOOL: | would like to hear you elaborate on it alittle bit more now.

DR. RUSSOW: First of al, as| said, the notion of risk sort of has developed in a professional
academic arenathat | think has alot to contribute to our deliberations here. Secondly, from an

ethical and social perspective, risk/benefit analysisis not equivalent to a utilitarian perspective
which balances, not risks, but harmsin general. Someof them are risks, potential harms, some
of them are known harms versus bendits, and again, potential benefits and real benefits. So, it
gets more complicated than just talking about a risk/benefit analysis. Of course, there are more
considerations from an ethical perspective.
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Dr. Vanderpool mentioned the Belmont Report, which clearly takes a different perspective, not
just benefits versus harms, but talks about certain kinds of respect that we owe to other human
beings, particularly patients, respect for their autonomy, letting them make decisions based on
their best understanding of the situation, while, of course, it is the investigators or the doctors
who are responsible for making sure that they are well informed. Considerations of privacy dso
stem from thisidea of respect, and those are things that we have to think about, both in terms of
benefits and harms.

The other sort of harm that hasn't been discussed thistime, although it was a bit last time, is
where do animalsfit into this. We know that they are going to be harmed in some way or other,
in many different ways other than just sacrificing one animal for one organ or one bit of tissue.
That needs to be addressed. | an not sayingit is the most importart. | would claim that it is not,
but it is a background factor that needs to be included in deliberations

Sort of related tothat point, particuarly the paint about autonomy and respect, onething that |
have encountered quite often, not just in this committee but in other scientific committees, isthe
belief that when the public gets worried about something, that we can say, definitively, they
ought not to be worried about, so Dr. Salomon's example yesterday of the pig heart valve.
Basically, the problemis, if they undergood good science, they wouldn't be worried about these
things. So, the real solution for thisisfor the scientific community to educate the general public.
That is certainly sometimes true. Infact, it isalways true to some extent. | think that fails, again,
to respect the autonomy of people and the fact that risk assessment depends on a multiple
factorial consideration, not just what is the scientific basis for quantifying the risk. Social
attitudes, culturd attitudes and so on play alarge role in determining what people even count as a
risk, and how they might count it. There are all sorts of examples of that, in which the judgement
about risk or benefit is at odds with the actual statistical correlations, but are reliably corrdated
with other factors.

Again, that is where we need to look more at the sort of background of risk assessment and so on.
We shouldn't just jump to the conclusion that all of the public concerns could be fixed if they just
knew more about how science works We have to be careful about that, because those
judgements about concerns might be legitimate and not just ignorance of science, including,
among other things in the general public, often skepticism about science, not how much it can do
but how much it can be trusted. | guess| would like to see those issues addressed in sort of a
separate forumor at least one of the future meetings.

DR. VANDERPOOL: Excellent points. Michael ?

DR. SWINDLE: | would just liketo comment on, having been involved in this since the first
Institute of Medicine meeting, | think the attitude has changed, as was pointed out, | think, by
Marian yesterday. There was, if not aprevailing, at least a widespread attitude in 1995 that you
could pick up apigoff the farm on the way to the hospital in the morning and put the organin, in
the afternoon. | think that at least those perceptions and standards have changed for scientific
reasons.
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What | would like to see us do -- and | will go ahead and address the future conference -- | do
think it istime to make some sort of an infectious disease satement. What | would liketo seeis
your appointed subcommittee come up with some draft statements and then discuss that at the
next meeting. | would like usto not fdl into essentially a public relations type of trgp. | will use
as an example, currently, when you fly back from Europe, USDA employees spray the soles of
your feet with a disinfectant, to show that they are doing something to keep foot and mouth
disease out of theUnited States, which istotally ludicrous. It isapublic relations move. | would
like for usto stick to practicalities and realities when we are dealing with those things. Thank
you.

DR. VANDERPOOL: Very good point. You are for making an infedious disease statement.
Avoid apublic relations trap. Do that perhaps as a working group in the committee, bring a draft
document to us, for reflection, analysis and refinement. Robyn.

DR. SHAPIRO: | feel particularly unprepared to answer your question about whether we are
ready or not to talk about the true nature of the infectious disease risk. | do have a suggestion and
aquestion. | think that obviously that question isimportant, but | think that we should do more,
and | think we should wait to talk about that until we look at the implications about whatever that
message may be. Itiscritical to all therest of the stuff, which is equally important, | think. | am
left with this day and a half with many, if not all, of the same issuesthat we talked about that |
brought up, | think, last meeting, in terms of important legal and ethical implications.

Consent obviously iscritical of theperson, the context, of the community, and interspersed with
all that is the tension between privacy and duty to disclose, and we got into that some today.
Closely related to that, with the same kind of attention, is the monitoring including, but not
limited to, the 50-year thing. Who should be, why should they be how should they be? Closely
related to that -- and Karren talked about this some -- the public health response for the non-
compliance. What are we going to do? We should anticipate that. We should have
recommendations about that. 1t will happen.

Closely relaed to that -- theseare all closely related -- liability concems. When and if this
happens, what are we going to do about the lawsuits that will be brought. Health care worke's
and workers compissues, what arewe thinking about their own exposure or how do we suggest
that we as a country respondto all that. All of this flows from what | picked up which is that,
while therisk or the possible harm, or whatever terminology we might want to ultimately use, it
isnot zero. Itisnotrisk free. Nothingis. For me, with my lawyer's mind, we have to think
about these issues

Then finally, the internationd component of all this. Since the viruses, if they are out there, will
not respect geographic boundaries, how are we going to suggest that we collaborate with and
cooperate with the rest of the world in addressing dl the issues that | talked about so far. My
suggestion would be to, through work groups or whatever, to begin to look at those aswell, so
that when we come out with something, it is more comprehensive than smply we think, and we
don't know for sure, but we think at the moment that thisisthe nature of therisks out there. My
guestionis, since | am still somewhat unclear, although | have these suggestions about what we
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should be doing, these 30 or 40 protocols, are we not supposed to be weighing in on those as
well?

DR. VANDERPOOL: When we get to the discussion of future meetings, we need to talk about
guestions of spending some time on informed consent and what al that would involve,
international cooperation. | have several topicsto suggest and then work off of, and certainly
other issues aswdl.

DR. SHAPIRO: | mean these protocols that have been acted on.

DR. VANDERPOOL: One of the key issues that we have -- and this also comes from -- | am
speaking ahead of time aso -- but one of our commissionsisto review current and proposed
xenotransplantation clinical trials.

DR. SHAPIRO: Right, so we havenot been asked to do that.
DR. VANDERPOOL: We have been asked to do it, but we haven't done it.
DR. SHAPIRO: Hasit been put on your desk?

DR. VANDERPOOL: That may be the next meeting. We need to know what the knowl edge
base is, and that may call for closed committee meetings with respect to certain proprietary
interests.

DR. SHAPIRO: | would liketo seethose, thosethat are d ready in play.

DR. VANDERPOOL: Absolutely. Robyn, | havea question for you as alawyer, in the light of
thisdiscussion. How far do we have togo and what all dowe have to consider in order to
decrease liability for some untoward infection that might occur. Iswhat we are doing now and
what we will continue to do about these issues, does that help cover the bases for possibly being
liable or putting health care workers at risk, legal risk, with respect to xenotransplant procedures?

DR. SHAPIRO: Areyou asking about the liability exposure of this committee and of us as
individualsin coming up with recommendations? | didn't think my role was to serve as counsel
for the committee, necessarily. | dont want that job.

DR. VANDERPOOL: We can be sued, according to the plaintiff's attorney, who have decided
that something has gone wrong in aclinical trial. Robyn, you might disagree. Right now, the
plaintiff lawyers who find something that goeswrong in adinical trial sue the doctor, all the
health care workers, the entire IRB along with the university, the president and the deans. | am
on an IRB that has $50,000 worth of coveragethat isnot even going to scratch what the atorneys
are going to come after.

DR. SHAPIRO: That iswhy, you know, when | was talking last meeting about models like the
court of claims model, to think about in terms of suggestions for what wewill have in placeto
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respond to that. |think it is somethingthat we should think about, but hopefully not liability
exposure as committee members. But what kind of insurance do we have?

DR. VANDERPOOL: Yes, wewon't focus on that. Yes wha kind of inaurance dowe have?
Alan.

MR. BERGER: | will try and just address the comments from this meeting. Actudly, the firg
one about educating the public, | have been interviewed by the press over the years and made
public comments myself. | really do monitor what the pressis saying and | come from an exadly
opposite point of view. | think the press has been overly positive about xenotransplantation. |
don't really see any major public concerns. | am going to stop on that one.

To get to the infectious disease, | don't think we are even in the ballpark of making any kind of a
statement as a committee. It seams like what was presented yesterday was just some very early
indicators. The major study is still from 1999 that L ouisa pointed out is very limited and
certainly has maybe some serious flaws.

The issue that was brought out about public fears of the unknown, there is an unknown here. |
mean, there are viruses that we know in animals that we are not sure what might happen besides
new viruses that might appear from timeto time. Thatisreal. Theunknownisreal. Infectious
disease can't be separated, which was pointed out earlier, from the monitoring of infectious
disease. | have great respect for Louisa Chapman, but the surveillance system just does not
appear to me to beable to do itsjob because it needs to, onavoluntary basis, try to monitor close
contacts or people who have alife style that they may not want to follow this particular system.
On top of that, which was pointed out before -- Dan brought it up at the last meeting -- no matter
what is done in the United States, you may haverogue operations outside the United States,
where people can travel and enter the United States that can be areal risk factor.

On the international end, which wasalso pointed out, it does seem to me that we need as a
committee to be cooperating even more in terms of what study groups are doing in other
countries. Louisamentioned it, too. | don't think we can do a surveillance monitoring system
unlessit is an intemational sysem. The U.S. system alone doesnt seem to be able tomake it to
me.

One other point. It does seem that, before we make any statementsas a committee -- | know this
was brought up before and it is on our future agenda -- we really need to look at what the
aternatives are to xenotransplantati on, because there isalot of other research going out. It
seems to me that if we want to make a statement as a committee, | think what the United
Kingdom has done -- and they have been very thoughtful in making their statement -- iswhere
this committee should be.

DR. CRONE: | think one of the comments, | don't think anybody has sai d that there aren't
unknowns. When you deal with any new technology, there are going to be unknowns. The
concern that | have is that the staement made by this committee could potentially have afair
amount of weight. | have concern with how the press did cover the United Kingdom. It was a
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statement that was very clearly made in the press, in the Pogt, asif, well, thisisjust dead in the
water. | have to think about, you know, one of the things that struck me the last time we had a
meeting was really what Jim Finn said, about his situation and what has happened with him. |
am concerned that we consider what our role is s a committee. We do have to be cautious. We
also can either make thisinto an impossibility or make thisinto, is there a possibility and, if so,
what do we need to do to makeit apossibility.

All these other things that people ae raising, tha isfine, but | an aso saying, ook, you have to
look at patients. Thereis never going to be atime that we are going to get into a situation where
there are going to be no risks. Transplant as a whole, the development of orgen transplantation
has had risks. There continue to be risks and there is never going to be atime. | know with xeno
there are going to be even more concerns. | think we can either sort of follow and really make a
lot of -- | am concerned about whether or not we make things go a step further and whether or not
it is something we can really do or we end up shooting it.

DR. VANDERPOOL: So, whatever statement we would make would make would be
contingent on what we know at this time in this place, and do we need to know more in order to
develop a statement. 1t seems to me we could begin a draft statement and perhaps hear other
aternative points of view and do our homework as much as possible. The statement would be, it
seems to me that thecommittee, in part, exists to be able to address the issues over time, to help
shape opinion over time occur in that overal opinion. Okay, Dan?

DR. SALOMON: | think one of the things that has been frustrating to me over the last 10 years
has been, although | make my career in biotechnology, my interests are in cell transplantation and
gene therapy and xenotransplantation. What is so obviousto all of usisthat the impact of
successful gene therapy, successful xenotransplantation and sucoessful applications of
biotechnology is just compelling. Y et, we really haven't done as well as we al had hoped, as fast
aswe all had hoped. | am not overly bothered by that. | am frustrated, perhaps, but | think we
have to take a view right now of sort of where xenotransplantation is today and berather
pragmatic about it, and make decisions about where this committee goes based on sort of where
xenotransplantation istoday. Perhapsin away it isfreed at the moment of alot of the hype that
had bogged xenatransplantation down for the last five years.

L et me make acouple quick comments. One, risk benefit ratio. Thereis no risk benefit ratio
here because there is no benefit yet. The problem really was because of an overstated sense of
benefit, we focused on risk. Risk was very clearly and quickly articulated. Benefit didn't follow
and we ended up in sort of a negative spiral, if you will, for acouple of years, where the risk
arguments dominaed the field, which | don't think had a positive effect on the work going onin
laboratories to move the benefit forward. | think if you want to take a pragmatic view of where
thefield is today, we need to think about sort of where the next advances in the technology and
the science are that are going to start to contribute to the benefit side of it.

Point number two, infection disease risks. | certainly don't think that we ought to be talking
about pronouncements on infectious disease risk. | believeit istoo preliminary. However, | do
agree that the committee should probably make some sort of statement, pragmatic, reasonable
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and balanced, about where the infectious disease risk istoday, to at least begin to try to set a
framework for where we are going tomorrow. | certainly, asinvolvedinit as| am, don't feel that
| am certainwhat the infectious disease risk istoday. | think we need to look at what xeno is
today. Itisnot vascularized organ alografts or xenografts. Itisjust not. It may besoon, and
that would be great, but it isnot. What we need to think about is, what isin the context of the 35
or 40 FDA INDsto give the committee really a working idea of what xeno istoday. Xeno today
is cell transplantation. Xeno today is biologics that are made in contact with animal cells.

Again, if we want to inform the directions of the committee, we ought to say, where is xeno
today. Let'sfocusonit.

Fourth, | think we need to realize that there has been a change because of the disappointmentsin
the last five years. Biotech and pharmaarent steering it quite asdirectly, albeit they are dways
going to be in the background. Thereis going to be a greater and greater need for individual
investigators, and we are back to investigator-sponsored research, and | don't think that is a bad
thing. We probably got ahead of the game for whatever reasons -- we can talk about that in a
historical conversation, but the reality today is that alot of the work is going to come back to
individual laboratories doing good basic research. We need to make sure that we don't do
anything and that we work together to lower barriers, to facilitate the sort of cutting edge research
that is going to be required to add the benefit part to thisrisk benefit ratio.

Just asimple thing here, | mentionad it yesterday and the theme has been pidked up by a couple
of usalready, | just cant get past the monitoring barrier if we are goingto be doing clinical trials
in academic centers. | think we need some help. | am not trying to say that it isasimple
equation because the responsibility of the government is to protect the people. If you need 50-
year follow up, then we need to take that seriously, too. Just because | want to do aresearch
project and | don't have funding for 50-year follow up or | won't be alive 50 years from now isn't
necessarily the arguments that says there shouldn't be 50 year follow ups, and we need to deal
with that.

Lastly, | actually think that the danger for xenotranspantation is highe than ever now. Itis
really easy to see the big ships. It iseasy to see Baxter and Novartis coming through the water.
The waves are easy to follow. Right now what is goingon isthat 40 milesfrom wherel live
there are two xenotransplants in Tijuana that are doing xenotransplantation. | got email last week
from a group in China asking me to help them do PERV assays because they want to do pig liver
transplants.

| think we have got to come back to where Robyn was talking about. | mentioned it the last time,
and Alan. Thisinternational thing isreally, redly critical. If we are supposed to be protecting
the public and we are supposed to be making comments about where we think the dangers are,
well, then, | would like to go on record as saying | think thedanger is all around us.

DR. VANDERPOOL: Okay, Dick?

DR. KASLOW: 1 think | would like to make a comment and then perhaps raise some questions.
The first comment, | suppose, isjust an extension of what has already been said with regard to
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examining the protocols in place now, not just the protocols for the whole xenotransplantation
process, but maybe more specifically we could begin by focusing on the protocolsin place for
monitoring the follow up, the concern that people have about this 50-year rule Let's take a good,
hard look at the concrete instruments that have been prepared for that process. While it may be
disconcerting and a great concern about whether we can really do it, it would certanly be unwise
for usto assume there is afeasible system in place right now, when in feact thereisreally no
system or no feasibility to it. | think we ought to take alook at those and see what we think of
those as models or inappropriate efforts.

Asfor my questions, | guess | would pose them more as the lessons that we have learned from
alotransplantation. | think Marian's presentation yesterday really highlighted it for me, and that
is that we have known, of course, about all the infectious disease risks from transplantation in the
setting of immunosuppression done for many years now. What can we learn from that. What do
we know, first of dl, about how allotransplantation redlly differs. It isone thing, as Dan said, to
talk about transplantation of whole profused organs. When we are talking about cells or other
components being used for this whole process, | think the boundaries start to blur abit. What do
we know about what happens with blood transfusions. We don't really, | think, fully understand
what the whole process is, or at least | don't, what the whole processis for screening in the same
human allotransplantations as compared to the xenotransplantations.

How do we decide that we are going to exclude people who have traveled to Great Britain in the
last decade or so, but not necessarily exclude pig farmers or cow farmers from donating blood. |
am not aware of any recommendation to do that right now. What are the isks? What do we
know about transmission of infectious agents as aresult of transfusion? We certainly know
about it in unfortunate detail with regard to HIV, but what do we know about other agents that
may have been transmitted by transfusion. How do transfusions and organ transpl antations,
allotransplantations, differ with regard to the risk of transmission than xenotransplantation. How
do those risks change? What are we doing to monitor how those risks change? AIDS, again,
brought that into all too high relief over the last 20 years. It may be also, | think, that some sort
of more practical issues ought to be addressed with regard to sentinel systems.

The suggestion that there has been a study done by Novartis about which nobody seems to know
theresultsisalittle disturbing to me. It would be nice to know if we could have some contact
with them and with your studies, obviously, as they proceed, and learn alittle bit more about
what the risks are to people who ought to represent sentinel populations for this kind of thing. |
guess to close onalighter note, | wonder if the equivalent sentinel population to nuns, when it
comes to STDs, might be orthodox Jews for monitoring whether or not there has been
transmission from humans to pig, as anegative control, at least.

DR. VANDERPOOL: Mary, do you have some comments?

DR. GROESCH: A comment about some of the discussion about whether the group would like
to, at some point in the future, make a statement about the infectious disease risks. | think a
number of people have pointed out that we have had some very good overview presentations
today, but | assume you would want to go more in depth with presentationsin order to talk about
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a statement about it. One thing to keep in mind is that we could certainly put together a
workshop that would look at this more in depth to provide a foundation for something like that.

Also, we have had some discussion about not only talking about what the risks are, but | think
also how these risks are communicated, how they are communicated to potential recipients, and
how they might be communicated to close contacts, might be useful, that this group could
provide some guidance on that.

Also, the long-term follow up, to look more in depth at therequirementsfor it. Do we want to
recommend any changes or supportive statements about it. What are the mechanisms for it, and
how the need for it is communicated to both the potential recipients and ther contacts.

DR. SYKES: | would like to mainly expand on some of the comments that have been made.
First of all, | agree with Mary that it would be very helpful for us to hear in more depth about
some of the studies that we haven't heard about. | think there is additional work in the areaof
CMV transmission that we ought to hear about, and these additional epidemiological studies of
people exposed to pigs in their work. | think having done that, we shoud try to comeup with
some kind of statement. That statement ought to include suggestions regarding areas of research
that should be donethat haven't been done, that could help to position us better to assess risks.

My second point is also sort of foll owing the forward looki ng tone of Catherine and Dan's
comments. We have been talking about infectious diseases these last two days, but | would like
to remind everyone that, as Marian poi nted out in her talk yesterday, most of the human beings
who have had organ xenotransplants died of infectious complications that were common
opportunistic infections that affect the immunosuppressed patient. The reason for thisis that the
amount of immunosuppression that would be needed to maintain a xenograft, at this point in our
science, is going to beinordinate. We are nowhere near being able to do organ
xenotransplantation because there are so many immunologic barriers to xenograft, that if you
were to use non-immunosuppressive drugs, as are used in allotransplantation, you would need far
too much. The opportunistic infection risk would be unacceptable. For this reason, some of us
believe that tolerance, altering the immune system so that it toleraes the xenograft is essential,
and will be essential before we can do organ xenografts.

| think this committee needs to be made more awareof those immunologc barriers, epecialy if
we are going to be assessing FDA protocols. | think we need to -- part of that assessment should
include potential benefit, and | think right now thestate of the art issuch that, as Dan points out,
there isvery little benefit to be had from solid organ xenografts. | think those are my major
comments. Thank you.

DR. ALLAN: | will just reiterate what some others have said and that i s, personal ly, | don't
think we are ready for any type of statement regarding infectious disease risk. | also think that it
isnot even necessary. | think the media-- if we are targeting the media, | don't think that is
probably appropriate to begin with. | think that the facts stand for themselves. We hear stuff
today and it seems optimistic that PERV may not bethe kind of problemthat we origindly
thought. Tomorrow it may be something else. | don't really think we should be ina position to



32

make that kind of statement, whatever it might be. |think we need to stidk to the facts. Itis
constantly evolving, just like everything is constantly evolving. If we make a statement
tomorrow, then next week thereisanew virus. | just would be alittle bit concerned about
making types of statements likethat.

The other thing isthe INDs. Tha iscritical. Thirty or 40 INDs are already approved. Certainly
alot of it is probably the 3T3 cell type of thing, but I think without us being able to look at that, |
don't think we can even function as a committee. So, | think that isreally critical.

Parasitol ogists, bacteriologists, oncologist, | think the committee member that has additional
expertise would be nice.

The other thing is the 50-year long term, that has been talked aout. | think theinfectious disease
risks, thisisjust a practical thing, and what | am hearing isjust money. | dont think most people
on the committee would argue that it is something we shouldn't do. | think it just ends up being
about money. Y ou don't expect everybody is going to follow this program, butif you just get a
certain -- it isdl about statistics. It isall about the math, which is that you will only get a
subpopulation of people you can actually end up following. Even that subpopulation is going to
be important enough that, if there is an infectious disease and it is transmissible to contacts, that
you probably get that information. | am just supportive of that type of approach, but | don't
know. Again, the money issue is probably going to be important. | am done.

DR. MICHAELS: I, too, would like to concur with comments made by the other speakers who
have gone before me. | just add on my own sort of editorial comments. | do feel somewhat that
we are acting alittle bit in a vacuum without having alittle more information on the 30 to 40
protocols that have been approved. As others have stated, | would like to have more information.
From that, | think we might be able to get more daato at least makecomments or, if not a
statement specifically on the infectious diseases, at least be able to comment in a more educated
fashion about the gpproach in the protocol for monitoring for the risk of infections.

The 50-year rule, | guess, isfor the archiving. The patients, as| understand it, are supposed to be
followed life long, if possible. Asanadvisory committee, perhaps we would decide tha, while
thisis biologically plausible, that we would advise that perhaps the Public Health Service be able
to be the repository for those achives and havefunding to support that. A lot of this goes over to
the next part for setting the stage, but everyone elseis doingthat aswell. So, | concur that |
would like to hear more about the immunologic barriers and where we are today and where we
are moving in tha, in terms of some didactic information for us, and the consent process.

The only other comment | had in terms of the health care workers -- this has certainly been
contentious among animal care workers and among health care workers in a number of
ingtitutions, and some have moved, rather than doing up front archiving, to do archiving at the
time of having an exposure, be it a splash two, a mucus membrane, or a needle stick or a blood
exposure, and have the baseline drawn there. So, it wouldn't be quite as cumbersome a number of
people to follow, and that might be something that we could consider as well.

DR. LUBINIECKI: There are severa conceptsthat | have seen over the last 25 years or so with
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other biologicd products that | think apply toxeno. Thefirst istha fear is apoor basis for public
policy. In contrast, good science and relevant data are afar better way to create public policy.

As a couple of examples, in 1975 there was tremendous concern over work on recombinant DNA
technology. In the extreme form, there was one town in the northeast of the United States that
actually banned recombinant DNA research. Overseas, there were several countries that banned
recombinant DNA research in e. coli and other microbial organisms, out of fear of the unknown,
basically. Shortly thereafter, the Federal Government established, under the leadership of NIH,
the recombinant DNA advisory committee. This committee looked at the facts, looked at the
Issues, gathered some data and eventually creaed some guidelines which were modified,
reviewed, expanded over the years and eventually, after about 10 years, there was judged to be
enough datato relax virtually al of the guidelines. Again, it was based on good science and
getting the data.

A little bit later in the early 1980s, similar things happened with the use of recombinant
technology in mammalian cells of continuous capability meaning, in essence, we were practicing
recombinant DNA in tumor cells or cells that were capable of forming tumors. This ran sort of
contrary to a several-decades-old ban by the scientific, medical and regulatory community on the
use of tumor cellsto prepare biological products. It was clear that, if wewere going to have the
benefits of hybridoma technology and recombinant technology, we had to basically get the facts,
address theissues. To be sure, endogenous retroviruses were one of the major issues that werea
part of that family of concerns. Again, withabout five years of concerted work, the database
was eventually generated to say that, with the data and with rational ways of designing control
systems, it was possible to allow the benefit of these products to be realized.

Between these two examples, there are now nearly 60 products, therapeutic products and other
products for in vivo use in humans on the market in the United States. What this experience has
taught me isthat basically theway to perhaps deal with xeno isto identify the issues, get thefacts
and then establish public standards, and then everyone agrees to work to those standards. If we
do that, | think thereisavery high likelihood that these risks can be managed.

The second pieceof advice that | would provide is tha the time to organize the fire brigade is
before the fire starts. If we wait until, heaven forbid, there is perhgos the realization of one of
these theoretical risks from infectious diseases associated with xeno, there is the chance that it
will burn out of hand. So, even though it is not very likely, it is something that needs to be
considered. Another way of looking at thisis that the probability of a nuclear reactor melting
down, that the impact isvery great. Itisasituationthat everyone should take very serioudy.

Among the things that | would see as important in thisregard is that we certainly need a strong
surveillance system, both for the investigational products as well as eventually for the marketed
products, such asthat organized by the FDA and described previously. These systems are
organized by the FDA and actually run, in pat, by the manufacturers and the government. We
also need the avalability of the relevant laboratories with scientific experts and with sample
collection as has been mentioned. It is absolutely essential that the government, through CBER
and CDC, maintain this tradition of maintaining these laboratories, such that they can be used at
amoment's noticein the event that afire does break out.
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Then athird one isto make key reagents available. | think we have heard some very great
breakthroughsin the last couple daysin the virology of porcines and xenotransplantation. It
strikes me that there are probably only a few laboratories in the world right now that are capable
of doing these pieces of work. If we expect it to be goplied to minimize the risks associated with
this, the techniques have to be widely available, and especially the reagents. The specialized
reagents have to be widely available and, if necessary, the government should help in that regard
aswell, asit has historically in other similar efforts. There was alarge resource reagent program
run by the NCI in the 1960s and 1970s as part of the viral oncology program, which producedin
the long run many great advances. If xenotransplantation goes forward, | think these must bein
place in order to help monitor the safety and be prepared for whatever comes out of it. Thank
youl.

DR. KIELY: Last evening, when Dr. Vanderpool asked us to think about the scientific, social,
ethical and legal concerns related to xeno, | thought, well, what do | know about the science. |
am ageneral internist and | have heard all this science in the last two meetings, actually. What |
started to really think about and be concerned about was something that | was glad to hear Dan
Salomon, who has certainly been in this longer than | have, to say the least, had similar concerns,
and that isideas ebout where is xeno nov. Where are weat this point in time. Arethere, in fad,
critical gapsin our knowledge that are limiting us from getting from wherewe are to where we
need to be, for example, what Megan was talking abaut in terms of immunetolerance. Tiedto
that isjust aglobal concern. Isthere adequate funding. Where is the bdance of thiswork being
done.

We have heard from private industry. We understand there are other studies going on. Wheeis
the balance of this. Who is setting theagenda. One of the things that wewould like to believeis
that the market sets the agenda. In other words, the market will drive this. The most promising
research will go forward. | am not so sure about that in the case of xeno. So, | just put out as a
broad concern that what is the federal role concerning xeno. | have always felt that the federal
roleiswhere there is market failure. Dr. Salomon wastalking, is that a potential that we are
facing, given the news from Europe, given the concernsin general. That isjust abroad concern.
Basically, should we be focusing on promising areas in xenotransplantation as oppaosed to just
having a very broad agendawhich isn't, | guess you could say, very -- it doesn't set a great
environment for scientists, particularly for investigator-initiated research projects.

The ethical concernsthat | was thinking about, | have a sense now that there has been very
serious and very careful thoughtful attention to the issues of monitoring, surveillance, consent to
some degree. My concerns regarding the ethical implicaions of xenotransplantation is really
how flexible and responsive the system of checks and balancesis. Thisisreflected in seveaal
other comments some of the other committee members have made. How flexible is the system
asit relates to recipients, what Karren was talking about. Y ou know, folks feel better, they are
far away from their transplant. How frequently do they want to bring this up, and enter into the
health care system. The grea unknown, to me, and | brought it up yesterday, | believe, iswhat is
going on in theworld. Now, as we move from being a very responsive committee, sort of
thinking about what we now know, what we can act on, and becoming a more proactive
committee, what dowe need to know and must act on, | think we probably have to straddle both
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of those reactive and responsive as well as proactive spheres, as this committee evolves. One of
the things | thought that we might consider would be developing a central contact place for
clinicians who have concerns about xeno. If that already exists, | don't know that. Again, there
will be issues that come up and people will wonder where to turn.

Finally, socialy, Dr. Vanderpool had mentioned that our goal isto improve the health of
Americans. | feel inthat regard we have really two responsibilities. Oneis education, which |
think the lay press and Saturday Night Live has actually done some service, in getting word out
that these things are taking place. More responsibl e education, whose responsibility isthat? Is
that the providers? Isthat industry? |Isthat the government? How will that be shared? How will
that be managed.

Finally, equity. Ithink we aready know thereisalot of data regarding minority group rates of
receivi ng transplantations and other life saving and life d tering treatments. | think we a ways
need to consider that this new research would be available to those groups. Then, too, we have a
large group of individuals who are uninsured in this country and we need to focus on them as
well, and recognize that those individuals might benefit from these treatments, should they
become available. Thank you.

DR. MENDEZ: | have certainly enjoyed the presentations and | think everything that al the
speakers have said so far isquite relevant. Asaclinician, | found these past two days very
interesting with regard to the infectious disease aspects and the regulatory aspects of our system.

| have to -- athough we have, | think, come along way in learning a great deal about the virology
of xenografts, | still feel alittle bit uneasy about making any significant statements to the press or
to anyone with regard to either our affirmation of the minimal risk involved or the significance of
the risk involved. | think we probably need alittle bit more information with regard to this.

With regard to risks, however, and infections, | don't think we will ever come to an equilibrium
that is acceptable to all. Thereisaways going to be asignificant risk to some and an
insignificant risk to others. | do feel, however, from the information that | geaned over thelast
two days, that there are areas that we can promote and go forward with, such as creating a PERV -
free swine herd. | believe very strongy in what Marian has said and what others have sad with
regard to allograft infections and the need for substantial immunosuppression in the xenograft
setting. From that standpoint, | think we should move toward a situation in which we develop
tolerance in the xenograft or develop a chimeric type of state. | don't think we are anywhere
close to being able to use xenograft organs without massive immunosuppressive medications.
For those of us who have been in the field 30 years and saw where infectious diseases was the
culprit and the cause of mortality in the early part of transplantation due to our lack of
sophisticated immunosuppressive medications, and have seen that fade away as wehave

devel oped more sophisticated immunosuppression medications and have also been able to,
through infectious disease advances, been ableto conquer some of these infectioussituations.

The second -- so, from that standpoint, my feelings are that we arenot quite ready to go public
with asignificant statement of one or the other but rather, perhaps, a statement as to where the
field is at the present time. With regard to regulatory consideraions, | am quite impressed by
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what we have in place, but | would like to try to put it perhaps into a more historicd perspective
of what we should do with regard to the regulatory aspects of the xenograft. When you look back
at the past 20th century and you look at the advances that occurred, the incredible advances that
occurred in medicine and in science, it was with some degree of regulation, but yet, you haveto
give the scientists aleeway to be able to prod ahead hisideas and his theoriesin order to make
advances. You can' stifle them with the handcuffs of significant regulatory rules and

regulations. | think the ones that have been placed are excellent and are very good. | am
actually, | should say, alittle bit impressed by the flexibility that has been shown by our
regulatory agenci eswith regard to this. | think we haveto watch this very closely and always
alow our scienti sts some degree of headway.

As| thought back over 30 years of transplants and the advances that were made, they wereall
made by very bold individuals and they were al made against the general consensus of what was
the standard of therapy or the standard of treatment for paients at that particular time. Thus, | do
think we have to alow our scientists to take that bold step, on occasion.

Thirdly, with regard to the international cooperation, it is quite apparent to me that they are going
to far outstrip us, smply because of their lack of regulatory abilities. Asmuch as| would like to
fantasize that we could have an international cooperative agreement with other countries, | think
it is perhaps alittle bit more fantasy. | think we ought to try to strive for it, but | don't think we
are going to be able to control it any greater than we are going to be able to control hoof and
mouth disease by spraying the feet of people coming into the country.

The other aspect | think we have to look at is where does xenograft transplantation stand in the
face of the future of alternatives to xenograft transplantation. There are significantly excellent
other alternatives to xenograft transplantation that are going to occur. You can just take one
example of diabetes. If we are-- and which we are going to try to do in the future — try to access
all organ donors, not just those suitable for whole donor, but all donorsfor islet cells, if we are
able to develop some sort of stem cell therapy from young adolescents who die, or from tissues
of adults, if we are able to develop artificial means of diabetic control, we are going to eliminate
25 percent of those individuals who require transplantation. With changes in organ donation and
improvements, we may get to the point of even being able to perhgps balance to some degree, or
at least make less urgent, the need for xenograft transplantation. The thing that we havent talked
about at al, however, isthe benefit of xenograft transplantation to someone. | think that
unfortunately we have so little, almost anecdotal evidence, of what the effects and risks have
been with xenograt transplants into humans. Dan's presentation yesterday, | think, was quite
excellent in pointing out what has been done and what needs to be done.

Y ou only haveto sit next to a person who is dying, and who is goingto be dead in the next 18 to
20 hours, to realize that they will do just about anything to stay alive, especially if they have
families that are dependent upon them. | think that these benefits perhaps outweigh many of the
very carefully restrictive activities that we are going about, or perhaps the pace that we are going
about in trying to bring this modality of therapy to thoseindividuals who dieevery day. | think it
was mentioned like 17,000 people died on the list last year waiting for an allograt. | am sure any
one of them would have been very happy to have accepted, at any risk, a xenograft of somesort.
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| think we have to put into perspective the benefits that would benefit society. |think that is
about all I had to say.

DR. VANDERPOOL: Thank you, Bob. Jim?

DR. FINN: | am not ascientist or any kind of researcher. | can gve the patient's angle on this
important story. Asapatient, | had to agreeto several things, such as no blood or organ
donations, taking basic AIDS-like precautions for my health care workers and emergency room
attendants, whenever | was infor anything like a bad cat scratch the other day. The patient has to
sign away quite afew rights, hasto allow various things to happen, such as ongoing testing and
monitoring until the day | die. That is not much of aproblem for me. It isasmall price to pay
for the benefits | have received out of thistherapy. | am tested every six months for the first four
years after the procedure. Thenitisonceayear -- it iscoming up in September -- for the rest of
my life. They do ablood draw and | believe an MRI and electrocardiogram is required al so.

I have been interviewed extensively by the media, both print and broadcast. The Frontline piece
ran about three months ago back inMarch. A lot of viewvers wrote in about the program dter it
aired, and they are running two to one aganst xenotransplantation. The principal reasons are --
and they are pretty much split down the middle -- are animal rights and fear of infection. The
program, this was what was commented on. | think we need to educate the public aout the risks
and the benefits of xenotransplantaion. Practical Sdence did an article on me, TLC, and Sixty
Minutes have aso interviewed me. Most of them were very positive, especialy the TLC
interview was a very positive piece. They showed me driving around town in my old sports car.
Basically, what | got out of this was a second chance at life, and a chance to help the rest of
mankind. That iskind of my contribution. Thank you.

DR. VANDERPOOL: Thank you, Jim. We are supposed to be through in about 12 minutes. |
think we will need to go over alittle bit. | think we probably need to disband by 11:30.

We have the ex officio membersto go. | think what we may end up having to do, obviously we
are not going to have time to go all the way around the room and ask what the future meetings
should be. | think what we can do is take a quick vote on some of the highest of priorities that
have been mentioned and at |east have a sense of the meeting on some of the things, the several
things we have talked about. Let's proceed now with Louisa Chapman and Dan and Lily and
others about some of their concerns.

DR. CHAPMAN: Listening to the committee talk, from the perspective of my agency, | think
there was something very instructive in Dr. Lubiniecki's presentation when he started talking
about the early phases in the development of biologics as therapeutic products in the 1950s, when
there was alot of enthusiasm about the recognition about the fact that we could take viruses that
we wanted to protect people about, inject them into monkey kidney cells, and develop vaccines
to protect people coupled with the naivete, or perhaps given the stateof virology at thetime it is
more appropriate to say an ignorance of the fact that there could be viruses tha we didn't want in
those same monkey cells that we would inadvertently expose people to.



38

He described a progression of the state of biologics from a state of alot of very risky procedures
out of ignorance to a state of progressive science and study and devel opment of better measures
of safety to afield that, at thistime, actually operates with avery high degree of safety. That
wasn't described quite as clearly with allotransplantation, but those of us familiar with the field
know that it went through the same progress, from an early stage where people enthusiastically
transplanted kidneys and, along with them, cancer and infedious diseases, to a state now where
we have well developed screening programs tha cannot completdy eliminate but largely
eradicate, these risks.

| think that is a view through which perhaps it would be useful for this committee to look at the
government guidances and the PHS guideline and also the FDA guidances that are devel oped.
Recognize that when we began trying to formulate those in 1995, we were at that same stage with
xenotransplantation. People were unaware that there might be any problem with taking pigs off a
farm and putting them into people within a couple of hours without screening. There were
proposals to try to capture baboonsin North Africa, with an unawareness of the potential for
infection in any baboon to transfer to humans, and of geographic diseases that you can introduce
and may be not familiar with, when you start bringng living organisms from one part of the
world to another. It wasin that state that those of us in the government began trying to develop
rational guidelines. If, as a southerner, | can maybe be excused for using a Biblical analogy, you
know, theworld waswithout shape and form, and darkness was upon theface of the earth. We
worked with largely the tools of reason by analogy from previous experience and stringent
scientific reasoning largely in the absence of data directly applicable to thesituation, to try to
develop reasoned public policy, the process which are the guidelines and guidances that you have
before you today, and | hope you will become very familiar with those, because it is against that
base that you need to be advising us. That process highlighted areas in which questions were
framed and science could begin to be done to address those questions, and that has been a
moving target since.

Some of the issues, like the 50-year rule, when that was formulated, it was the best rue we could
formulate at the time, and our expectation was that that recommendation may changeover time,
either by arecognition tha it needed to be extended, or that at some point it might be gopropriate
to foreshorten it or eliminate it altogether. My response to alot of the thoughts hereis that these
are good things and our expectation is that you will look at the policy, the best public policy we
have been able to develop to date. Y ou will consider it against arapidly evolving scientific data
base, and you will respond with the best advice you can give us, dout where we may need to
reconsider that policy in the light of available science, or push the science to give us more

inf ormati on on which to base our public palicy.

DR. VANDERPOOL: Thank you. That isin keeping with one of our charges, whichis
recommend to the department, as needed, changes in the PHS guidelines on infectious disease
issues. That would include other documents aso. Dan?

DR. ROTROSEN: | would like to emphasi ze the point that has already been made, that itis
really gaing to be criticd for the committeeto hear about the 30 to 40 approved INDs. To do so
in detail and in a setting where the committee can at |east hear about these protocolsin closed
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session, we ought to think about ways to do that as part of a combined open session discussion o
the public can get some information about these, but dso to allow the committee members to
hear about them in closed session and to ask some tough questions and get very clear answersto
them. | think there might be quite a bit to be learned from that. For example, what kinds of
unanticipated problems have come up in those trials. How have they been dealt with. How good
has adherence been. What measures have been taken to improve compliance if there have been
problems. Thingslike that, the committee really needs to make informed judgements

At the same time, | think the committee needs to be aware that the national portfolio of research
inthisareaisn't much larger. NIH funds probably not three dozen, but maybe six or seven dozen
research project grants on xenotransplantation. The total dollar investment probablyis
considerably smaller than the industry investment in these clinicd trials. None of the NIH-
funded research currently isin the clinical trials sphere. It is all bench research at a preclinical
level. When the portfolio isthat small, that is arelatively small portfolio for a $22 billion ship.
The importance becomes even greater to the advancement of science and public trust in science,
when there is a path forward for continuous and stable federally-funded research.

It isabig concern to me that, as you have heard from Bob and others, that most of the kind of
paradigm-breaking advances have been made by creative individuals working with federal
support, generally not industry support. It isaconcern that ongoing activity is difficult to support
when researchers perceive that their career paths are constrained by external factors. It isgoing
to be very important for this committee, even though it is not within its mission statement, to
provide some assurances that research in this area will have stable funding, despite the ups and
downs of industry support.

One other unrelated point that | would like to make is that we have heard quite a bit about the
need for adata base, and | won't argue about the duration, 50 years or whatever, for that. It might
be helpful to havesome analyss from the CDC or the FDA or on the committee's part asa
whole, in detail, what should such a data base ook like and what would it cost. | think Jon Allan
isabsolutely right. Thisislargely a cost issue and we do support other transplantation data bases
at NIH and elsewhere, that are not all that expensive. It would beinteresting to know what the
projected costs of this data base are over many years.

DR. VANDERPOOL: Thank you, Dan. Lily?

MS. ENGSTROM: One of the disadvantages of being at the end of the line is that most
everybody has said what you want to say. | want to maketwo general comments. | wantto
harken back to what you, Dan, said earlier, and let me paraphrase you. Y ou said, well, cost
benefit, what are we talking about. Thereis no benefit here right now. 1 think you put your
finger onit. We aretalking about potential, potential in two areas, potential of the risk of
transmission of disease -- we don't know whether that is actually goingto occur -- and the
potential for benefit in terms of alleviating pain and suffering and improving the lives of patients.

So, if we, | thirk, as a society want to look at xeno, | think we need to lodk at it from two points
of view, and | am echoing something that has been said over again, and | capture for myself as
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we are being driven by two things. One force is the need to protect the health and safety of
individuals who might be potential recipients of xenotransplantation products. One the other
hand, the second drive is that we should not stifle any means that would actually bring about the
promise that could, in fact, improve the health of these people. | won't say that balance, you
know, balance you assume they are absolutely equal. So, | won't use that word. But at some
point in time, | think we need to ook &, if there is potential risk and thereare potential benefits,
how do we proceed in away tha alows us to actudly minimize oneand maximize the other to
the extent possible, because there are lots of unknowns right now.

| think that science -- thisis reflecting a personal belief on my part -- | think science should
pursue and pursue responsibly all the avenues that have potential promise. When we aretalking
about xeno, we definitely haveto make risk part of that equation. | have heard severa people
around the table saying some alittle more pro, some alittle more con, but the point is | think
everyone recognizes that if, in fact, the field is goingto go forward, Dan just finished telling you
that our portfolio is actually quite small, it isall in the preclinical aea, so most of thiswork is
being done by industry. | think we have got to be able to pursue xeno in away that doesn't bring
everything to ahalt either. If there is something promising there, let'stake alook at it. Maybe at
the end of the day we will find out, hey, thisisn't going to work. Like alot of other things that
are out there on our radar screen now, thisis only one, and | stress only one, potential area.

The second comment | want to make has to do with process. This committee meets four times a
year, which means an intervd of three months beween each medting. For the work of this
committee to move forward, one of the things | would like the committee to seriously consider --
and | think this has also been brought up at least by afew speakers around the table -- is whether
or not you would want to organize working groups on specific arenas, topi cs or issues, whereby a
smaller group, perhaps supplemented by outside technical experts, if you feel that is necessary
and appropriate, to help pull together the issues, tease out the things that are pertinent, come back
to the parent committee as awhole, to present certan issues that the parent committee sad, this
isworth studying, thisiswhat SACX should be addressing. So, in between the four meetings we
have, you know, the work of this committee is moving forward. If we depend only on the four
meetings ayear, it isgoing to be alittle difficult for you to get where you want to be on that kind
of schedule.

DR. SIEGEL: A couple of things | want to comment on. One isthe issue of long-term follow
up, as Marian correctly clarified in our guidance, the HHS and FDA guidance. The 50 years
refersto archiving of specimens and the guidance regarding patient follow up is specimens every
five years and follow up for lifetime, which of course, can be longer than 50 years although in
many of the petient populationswe are looking &, it isnot likely to be. That isimportant,
because | think there are separate issues that might determine theduration of follow up. The
duration that you want to follow a patient depends on the duration of risk, and | will come back
to that in just a second.

The duration of archiving isvery different. Conceivably, 30 or 40 years from now, we coud
come up with a concern that maybe there is a certain type of infection or a certain type of risk.
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| can tell you, when those concerns arise, you might be very glad that you have the specimens to
go back and addressthat. A perfect casein point isthat FDA requirements and HHS guidance
required archiving of specimens pre and collection of specimens post-treatment going back a
number of years prior to the discovery tha PERV could infect humans.

| think acritical piece of dealing with that concern -- and you have heard some of the data that
came from Russian studies -- but there isalot of additional datathat you haven't heard that came
from studies by sponsors of xenotransplantation trials in this country, all of whom had banked
such specimens, and al of whom were required to develop serologic and PCR assays and to go
back and look at those specimens. If those specimens hadn't been collected, we would have been
in aquandary as to whether to generate them by doing more human studies, and placing new
patients at unknown risks -- the risks are still unknown, but the risks are significantly better
bounded by the data that was able to be generated from archived specimens. So, | think there is
an important lesson there.

As has been noted, long-term follow up is an issue that can and should be revisited. Infact, Dan
alluded to the fact that we are revisiting it in the area of gene therapy, and it isimportant to point
out that there isalot of relevance and connection. One of the principal vectors used in gene
therapy experiments has been retroviral vectors, raising many of the same concerns. Other
vectors are used aswell. In the last couple of years, we have increasingly identified that the
standards that we set afew years ago may not be optimal ones, perhaps too stringent for
retroviral vectors, perhaps not stringent enough for other vectors. We have had two discussions
with the biologic response modifiers advisory committee already. We will have an additional
one in October.

Our FDA experts, including clinical experts and retroviral and other biologic experts, including
Dr. Wilson, whose work in this area and xenotransplantation, you have heard references, have
been working onrisk assessments focusing on what are the diseases of concerns, chronic

neurol ogic diseases, cancers, what are the likely time frames, what are the best ways to screen for
them. We will be having further disaussions with that committee, as| sad, in October. Those
will be public. Youwould al beinvited. Wewould like to -- and | assume wewill at some
future date -- revisit those issues in the context of this committee, particuarly with the interest in
this committee in having that done. Wewould certainly welcome your input.

The second issue is the issue of international surveillance and monitoring. There was one
statement that sounded to me -- | may not have got it quite right -- that this shouldn't be done
nationally; it needs to be done internationally. Of course there is atruth that it needs to be done
internationally but it shouldn't be, I think, taken from that, that we should not do it nationally.
The WHO has expressed alot of interest in international monitoring, at least in their early
statements to HHS agencies they have indicated that the right gpproach, or the approach they are
looking at, is to have national systems, and then have a WHO coordination set the standards for
those systems, try to allow cross-talk. | think from a pragmatic point of view, to try to set up de
novo an international system is probably not realistic. It should also be noted that this committee
and the HHS agencies can, in fad, to the extent that we do move ahead of some other countries,
set important precedents and set important example. Tha has already occurred in
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xenotransplantation. Dr. Bloom, whom you know, from FDA and other from FDA and othersin
CDC and NIH have been involved in international discussions. | think that where we have set
standards for how things should be done they have been considered very seriously. And in many
cases used as important starting points for international efforts. So | would urge, while we
recognize the need for internationality, | would urge this committee to not necessarily use that as
areason to wait, whether it isfor surveillance systems or for guidance and standards
development.

A brief comment — | think it was Dan’s comment or someone’ s — about the field not moving
along as well aswe had hoped. | would simply say that | consider mysdf extraordinarily
privileged over the last few years to be in arathe unique seat for observing the development of
new biotechnology modalities. Thereisnot aone of them, not a one of even the most successful
modalities we have seen, that have moved along as well as people hoped. It seemsto be the
nature of thisfield that we have exciting new technologies, they get hyped, people expect in two
or three years we will have miracle cures, wedon’'t, people get depressed, funding driesup. Then
for those therapies — we don’t know yet for this one — but for those therapies that are useful, they
rise up and take a place in the armamentarium. We have seen that happen with monoclonal
antibodies, which took about twenty years before they started becoming important in the clinical
armamentarium.  Interferons were hyped and then panned and now have an important role, as
has happened with many other modalities.

Regarding RDNA modalities, particularly in the area of sepsss, the whole industry grew and fell
on sepsistrials. Recent reports suggest that there may in fact be new approaches to sepsis that
are promising under development. Gene therapy remains to be seen. But sufficeit to say it is not
uncommon to see that. | think you don’t want to go too far with either the highs or the lows
when you are dealing with atechnology. Laboratory advances may move along pretty quicklyin
some areas, but development for something in the clinic is fraught with unexpected findings.

Y ou don’'t know all the variables and you never move as quickly as many people would
anticipate.

Finally I would just like to highlight my perspective that our society has had the wisdom to create
an infrastructure that actually allows this field to move forward in away hat does appropriately
protect the public and protect patients, while still allowing research to advance appropriately.
This committee is an important part of that infrastructure and that the guidance and advice from
this committee and form the public is critical to that. But that we have particularly, and this may
sound somewhat self-serving, within Health and Human Services, arather unique resource.

| know the FDA angle. The FDA isfar larger than similar authorities overseas and one of the
only, if not the only, that reviews protocols in advance for investigational agents, and stops them.
That increased oversight allows more flexibility, the typeof flexibility that some of you have
called for. Furthermore, we are staffed with laboratory-based scientists, such as Dr. Wilson, Dr.
Conn, who asked guestions from the audience, retrovirologists, as well as clinical development
experts such as Dr. Marzella, Dr. Bloom, a laboratory-based sdentist. | cansay, havinghad to
make important decisions about PRV trials and stopped them, or having been part of the team
making those decisions, that those are very critical resources to have available, the types of
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expertise in hose to assess how soon can a PCR be developed, how soon an serological tests be
developed, what is reasonable for safety hae? What exactly are the risks?

But not only in house to have committees such as this, the Biologic Response Modifiers
Committee, to allow not only expert input but public input, something that advisory committees
in many other parts of the world don’t accomplish. And also to have what | think is
extraordinary cooperation that has existed within HHS in this area betwesn NIH and the CDC,
with their wealth of expertise and resources and the PERV setting again is an outstanding
example of that in terms of the studies that were done, theassay devd opment, not to mention in
that case the cooperation of scientistsin industry aswell. So thereis an infrastructure here that
can, | think, allow progress with appropriate oversight. |look forward tremendously to further
input in this committeein terms of how best to do that.

DR. VANDERPOOL: Thank you, Jay, particularly for the perspective of the ups and downs of
cutting edge research. We need to end our discussion here within four or five minutes so we can
take a vote on the predominant issues we would want to look at in future medtings. Dr. St.
Martin?

DR. ST. MARTIN: It has been dated by several committee members already that, in order to
paint aclear picure of the potential of xenotransplantation, there should be greater availability
about clinical trials. | would emphasize the nature of clinical trials. We should all keep in mind
the scope of xenotransplantation products. Some may have greater potential for clinical usein
the near future than others, and differential risks. So there is aneed for information on the
successes and failures of clinical trials, presented in accurate ways and in ways that are not
misleading to the public and in ways that do not require an extensive scientific background to
interpret.

DR. VANDERPOOL: Thank you. Brian?

DR. MAHY: Yes. | think we have been discussing the infectious disease risks the last couple of
days. | have been extremdy encouraged by wha | have heard. | think the mgor problem in
relation to this has been the issue regarding retrovirus, and particularly PERV, and the
possihilities of having a pig herd that was completely free of this. It seemsto be around the
corner and | think it is very encouraging.

I have heard nothing in the lag couple of days to indicate what | would regard as a true public
health risk, which is the possibility of a new spreading infection developing from the act of
transplantation. We have examples, the best one in nature, which | described, was the one done
in Malaysia when 280 people became infected with a virus directly from pigs, which was letha
in nearly 40 percent of the cases, and not a single health care worker or anybody involved in
dealing with these patients acquired the infection. | think we have heard really very little here to
indicate thereis amajor public health risk in terms of a spreading infection coming from
someone Who has received a xenotranspl antation.

The work that has been done, especially with retroviruses, have obviously leaped ahead by leaps
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and bounds and | think they have been done mainly on the basis that this committee has been
formed and these issues have been raised. We do need to be very careful to continue monitoring
the situation, to continue to improve these methods, and also to be aware of new agents which
will continually appear, as they appear, so we have these techniques available. But given that, |
think the committee has done extremely well.

DR. VANDERPOOL: Thank you. Dr. Eda Bloom.

DR. BLOOM: Thank you. | will makethisvery brief. | actually didn’t intend to make any
comments, but | moved to the table when it became clear to me that | needed to clarify a couple
of comments that | had made earlier. Oneisin regard to the 30 to 40 investigdionasin a
transplantation INDs that we have. | tried to say, and | think it isworth reiterating, probably half
of those are not ongoing for somereason. Of the ones that are ongoing, the committee heard last
time about an extracorporeal liver profusion device and about neuronal cells being implanted,
and about a product in which cancer patients’ lymphocytes are exposed ex vivo to cells from
Drosophila—those are fruit flies. Thosereally are very, very highly representative of those that
are ongoing.

The other correction that | wanted to make isthat FDA does not approve these ongoing trials.
There isno stamp of this isokay to go. But what itisisthat it allowsthem to proceed. If
something goeswrong they are not allowed to proceed. So the word approval may sound small,
but it gives a sense of — | don’t know — a stamp of approval that is really not applicable to any
investigational drug, perhapsto other investigationa devices, but not to any investigationa drug.

The other thing | wanted to comment on actually, theidea of the different spectrums of
xenotransplantation products and the idea of the fifty-year recommendation applying not
necessarily to the surveillance of the patient, but to archiving of samples and of records. In fect,
the samples that are recommended from the health care workers include only baseline samples.
Those are pretty much collected in heal th care workers anyway. Thiswould just be collecting a
little bit more for xenotransplantation.

Agenda Item: Setting the Stage for Future SACX Deliberations.

DR. VANDERPOOL: Okay, it isvotetime. | have a couple of announcements to make before
votetime. Oneis, obviously several of you have voiced concerns about what is happening at the
international level. One of the things we started talking about yesterday was, at the very lesst we
need to have a central person to whom information about national meetings on
xenotransplantation are held. That person | wish to anoint and appoint as Mary Groesch. Any of
you in the audience or anyonehere who knows of important national or international meeting, let
Mary know.

Secondly, someone on this committee should be going to those meetings. | know, in tadking to
several of you, that you have been going to some of these meetings. But we need to have a
representation there and we need to begin build some connections between the people there
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Third, we need, | think, at every meding, to have brief reports from the SACX members who
have attended various international meetings so that we will begin to have afell for what is going
on and begin to establish some knowledge in association with them. That isthe least we can do.
We may not yet be able to spend an entire session on international issues. | don’t think we can
afford to do that right now, but wecan do that. Can we all agree tha that is wha we should do?
Have Mary as a central focus point. Someone on the committee — anyone volunteering to Mary
and willing to go. Any of you dready invited to these meting, give a brief report of what occurs
there. One of the things you can do — you can’'t speak obvioudly for the entire committee, but
you can help educate the meeting as we had from Canada yesterday, the US has this active
committee and about some of these issues.

Secondly, what | am hearing, which is a highlight on my ideas for future meetings, is we need
very much to be able to hear about and review the current and proposed xenotransplantation
clinical trials. That will have to bein part closed megtings, as someone has pointed out.

Everyone in favor of our having afocus on current research, the problems that are being faced,
the changes tha are being made, and so on — everyone in favor of our having a meeting on those
issues about au courant research in both pre-clinical and clinical —we can have areview of
preclinical, but focus on clinical issues— everyonein favor of havingthat raise your hand.

| think we are unanimous on that.

DR. MICHAELS: The ones that have stopped — that had some humans that had undergone
procedures in the IND even if they are not ongoing right now would be willing to give us
information on wha happened wrong, what problems were unexpected, that might be helpful.

DR. VANDERPOOL: Absolutely. | talked both with Jim and L ouisa aout the trial with
Parkinson’s disease. We can raise al kinds of questions—were there enough patients? Even if a
minority areaffected positively should these trials be ended now or should they go on? So
absolutely, we need to know what trials are needed, why they were ended and whether they are
still yet promising.

DR. BERGER: One question. There are some guidelines that arefloating out there about public
disclosure. Some of that information. | would just like an update on where that is?

DR. VANDERPOOL: We don't have time to do an update, but to set up that meeting —

DR. SIEGEL: | can do twenty seconds on that. In January we published a proposed rule that
would allow for substantial public disdosure of the essence of what is submitted to the FDA in
INDs for xenotransplantation and gene therapy. It was out for a public comment period for a
couple of months. That period has completed. Extensive commentary was received ad it is
currently in review in the Agency. At some point, after review, we will have arule or arevised
proposal ro we will withdraw the proposal or whatever, depending on our assessment of the
commentary.
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DR. VANDERPOOL: Thanks. | read those proposals very caefully and | think they are very
important. Therewould be some issues that could not be discussed in public, but for the most
part these are to be public and | think that is excellent.

Third, | was accosted - that is doviously far too strong — | was invited and encouraged to come to
meet with the people from various federal agencies here and one of their requests, and | endorse
what Lilly said, was that we develop two or three working groups on a couple of issues, two or
three issues, and we could have four working groups on only two issues. The two could eat and
drink together. Actually we need some working groups and one of the requests we had was for
the working group in this committee to work on guidelines for consent forms related, informed
consent for recipients, related to xeontransplanted organs. | think that is really important. The
guidelines would not have to be a consent form, though perhaps an example could be given, but
would have to do with guidelines concerning who woud be on the local committee. It could
have atopical outline with a brief description of what needs to be under that outline, of the issues
that need to be induded in all consent forms. One of the headaches the agencies have had isto
hammer out and debate and come back on what the consent forms ought to include. We have on
this committee lawyers, ethicists, policy makers, people who are aware of psychological and
social issues— we need a subcommittee that can work up a draft of the informed consent
guideline for recipients.

Third, this group encouraged that a committee of this group talk about and at |east address the
guestion of “third party consent.” Now third party consent is a twenty-five cent word meaning
contacts and health care workers and maybe communities. 1t may not be feasible to have
consent. Maybe what we would come up with is we need certain bodies of information given to
these parties. But we need to address that issue. We need to take it on. Encouraged by the ex
officio members, every one of these statements, both informed consent guidelines and anything
dealing with wrestling over whether we do or don’t need third part information, needs to consider
all the federal documents that have been well thought out and addressed asissues. If you need
other information we can gather that for you. For example, Charlie McCarthy has done an
interesting article on informed consent for xenotransplantation. That has been addressed in the
IOM report of 1996 and so on. So there are federd documents and there are other documents
that could be used to bring those together.

| do think we need to continue to stay abreast of what the federal guidelinesare. So | back what
has already been said — read them, read them, read them. | think some of the committee
members have worked carefully with them; other perhaps have not.

Other issues. In future meeting we should look at whether children should be used — not used —
should be subjects of xenotransplantation. There is a debate on reasons why they should or
shouldn’t. | don't set that out asa priority. But I think the two priorities for future meeting
involve first off, knowing what is happening in ongoing proposed and ended research protocols.
| think we nead to ask this question about what this group should like to do. Would you like to
suspend any further investigation of infectious disease until after we have that meeting? Would
you rather go in further depth on infectious disease and hope to beable to write up some kind of
segment?
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Those who would rather delay infectious disease until after wedeal with all the protocols, raise
you hand.

Those who would rather pursue infectious disease issues further and seek some kind of a
statement regarding advice to the Secretary and perhaps the public, raise your hand.

Okay, so | think we are about split on that.

DR. SALOMON: Can | ask for clarification onthat? What | am concerned about is| don't —
personal opinion — I don’'t think we are ready to makea statement that thisisit. However, | think
if you put it asthisis where the gate of the art isin infectious disease, with all of the gppropriate
gualifications, so that the Secretary would get a clean statement &ter a given date that we sig off
onit, that thisiswhere it is at.

DR. VANDERPOOL: Dan, that iswhat we are all talking about. When we say statement, we
are not talking about ex cathedra pronouncements. We are talking about a description of where
we are with respect to infectious d sease i ssues.

DR. SALOMON: Then | would vote that we could do that. | don’t think we need to spend hours
more educating everyoneon this committee to where xeno infection is. | think wehave spent a
lot of timeon it.

DR. VANDERPOOL: | tend to agree with that. Asis often the case, | tend to agree with you
heartily because there are obviously people on this committee who are supebly trained in these
issues. We have accessto the federal agencies and to friends and colleagues and to bring
together a draft description of where we are would be, | think, of value both to the Department
and to the public. So everyone in favor of our moving in that direction, of doing a descriptive
statement of where we are at the present time in infectious disease concerns, raise you hand.

(There was a show of hands.)

DR. VANDERPOOL: | think we have unanimity on that. | think what we need to do, Mary, is
secure the enthusiadti ¢ volunteerism of the people on this group, all of whom are busy obvioudy,
for one group to bring together a draft of an informed consent guideline, and another bring
together adraft concerning where we are in terms of infectious disease. | think we are agreed on
that. So the meetings to come probably would be to focus on the present research that is being
donein this area so we can come right up to speed on that and within that meeting | think we
could have a session or two on the informed consent draft, as well as a session or two on the
descriptive statement that we could sign off on.

Obviously we don't all have to sign off on a descriptive statement — we could say the majority of
the committee, or we could even give the numbers on thecommittee who agree with it and those
who dissent. Disserter could possibly put together why you dissent. But | think that isexcellent.
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Agenda Item: Closing Remarks.

This has been great and thanks so much for your incredible paience in our going over time and
your incredible contributions. | was extremely impressed, as | thought | would be, at the various
statements that everyone made. We have a highly expert and diverse group of thinkers. | thank
you personally and as chair of the committee for what we have accomplished in thisday and a
half.

(Whereupon, at 11:38 a.m., the meeting adjourned.)



