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To whom it may concern,
The Campaign for Responsible Transplantation (CRT) is an international coalition of physicians,
scientists and 90 public interest groups representing millions of people concerned about the public health
risks inherent in xenotransplantation and the irresponsible rush to commercialize the technology.
CRT believes that xenotransplantation poses a grave danger to public health because of the risk of
transferring potentially deadly zoonotic viruses to the human population. If it is developed further,
xenotransplantation will also burden society with a host of complex regulatory, administrative, financial,
legal, social, ethical, and environmental problems.1 Despite this, the technology is receiving substantial
public and private financing with virtually no public consultation.
CRT would like to comment on the National Health and Medical Research Council’s (NHMRC’s)
“Draft Guidelines for Clinical Xenotransplant Research,” issued 8 July, 2002.

PART 1
2.2 Why do we need to consider xenotransplantation?
“Do we really need xenotransplantation?”
Beauchamp G. Ethics and Xenotransplantation. Canadian Journal of Surgery February 1999; 42 (1): 5-6.

Although the NHMRC claims to want to facilitate a “vigorous public discussion” on
xenotransplantation research,” (p. xxxvi), it appears, from the substance of these guidelines,2 and Dr.
Kerry Breen’s statements to the press,3 that the decision about whether or not to proceed with
xenotransplantation has already been made. There is an inherent assumption that the public will embrace
the technology. This is unethical and undemocratic, particularly since studies have revealed public unease
about the technology4 and Australians have not been properly consulted. After a recent public
consultation in Canada, a majority of citizens involved “voted” for a moratorium on clinical
xenotransplant trials after learning of the risks.5
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The question clearly needs to be reframed: ‘Should we consider xenotransplantation at all?’
CRT does not believe so for reasons that will be discussed below.

2.2.2 Burden of Disease and Demand for Transplants
“The primary aim of public health policy should be prevention.”
Allan JS. The Risk of Using Baboons as Transplant Donors: Exogenous and Endogenous Viruses. Annals of the
New York Academy of Sciences 1998; 862: 95.

We are continually told that organ transplant waiting lists are growing. This guideline states that
“the demand for organs in developed countries is growing at 15% per year,” (p.15). But no one,
including the NHMRC, seems to be asking why. Why are more people getting diabetes, heart, liver,
and lung disease; why are transplant waiting lists getting longer? And what can we do to reverse this
unsustainable6 trend and prevent disease before it begins? The answers are readily available.
Binns and Leong write that, “cardiovascular disease shares common risk factors with other leading
causes of death, including lifestyle behaviors (diet, physical inactivity, alcohol consumption, smoking),
physiological states (obesity, hypertension, high blood cholesterol) and socioeconomic factors.” They say
that in western countries, “of which Australia is a typical example, health promotion activities and
improved hospital treatment have been effective in reducing the impact of the coronary heart disease
epidemic.”7
Noted researchers like Dean Ornish have shown that lifestyle changes can reverse coronary artery
disease,8 and save money.9
Smoking is the single largest cause of preventable disease and death in the world. Implementing
proven smoking cessation interventions can reduce the risks of cancer, heart disease, and lung disease and
save money.10 Similarly, avoidance of alcohol can prevent cirrhosis of the liver.
Felber and Golay state that “the relationship between obesity and type 2 diabetes has been known
for decades and the recent increase in such diseases represents a major medical problem worldwide.” The
authors state that lifestyle changes and weight loss programs can reverse obesity and potentially prevent
diabetes.11
A landmark study by Harvard University researchers, published in the Annals of Internal Medicine
(Feb. 5, 2002) concluded that the risk of diabetes is increased nearly 60% by the Western diet, defined as
high consumption of red meat, processed meat, French fries, high-fat dairy products, refined grains, and
sweets.12
The American Diabetes Association has concluded that “there is now substantial evidence that
type 2 diabetes can be prevented or delayed . . . [through] policies that focus on lifestyle modification,
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specifically modest weight loss and increased physical activity. . . Public health messages, health care
professionals, and health care systems should all encourage behavior changes to achieve a healthy
lifestyle.”13 According to the U.S. Centers for Disease Control (CDC), each $1 spent on diabetes
outpatient education saves $2 to $3 in hospitalization costs.14
A paper entitled Preventing Chronic Disease: A Strategic Framework (October 2001) published
by the Victoria Department of Human Services, and endorsed by the Australian Health Ministers’
Council in May 2001, describes the burden of chronic illness in Australia. The paper states that
“preventive action on common risk factors [such as diet, obesity, physical activity and tobacco use] can .
. . provide benefits across several diseases and conditions simultaneously.” The paper states that
“effective action on prevention is, therefore, a high priority.”15
The NHMRC guideline makes absolutely no mention of this paper, or the important role of
prevention in health maintenance - a glaring oversight.
NHMRC makes the unsubstantiated claim that alternatives to xenotransplantation “will not
provide clinical solutions in the near future.” However, several research teams are using human cells to
treat Parkinson’s and diabetes, most notably the Seattle Human Islet Transplantation Project and James
Shapiro, et al., at the University of Alberta in Edmonton, Canada.16 Human cell lines are being developed
for bioartificial liver devices because of concerns about xenozoonoses from porcine cells;17 and
technology is advancing so rapidly, that the prospects for using human stem cells to treat diseases are
quickly advancing.
Ariff Bongso and colleagues at ES Cell International, (an Australian-based company partly owned
by the Singapore Government) have grown human embryonic stem cells using feeder layers from human
muscle, skin, and fallopian tube, eliminating the risk of xenozoonosis.18
As the virtues of pig cellular transplants are extolled in this guideline (p.15), despite their potential
dangers,19 virtually every alternative to xenotransplantation is discredited through the use of
defeatist language (pp.16-17):
•
•
•
•
•
•

“even if it [presumed consent] were . . . ethically acceptable, . . . would not overcome these
difficulties;”
“. . .but . . . this option [hospital procedures] is unlikely to greatly reduce the length of waiting
lists;”
“But creating a market for human organs . . . is considered to be ethically unacceptable . . .;”
“However, the production of . . . mechanical alternatives. . . is probably some decades away;”
“. . .there are still many hurdles that must be overcome [to grow organs in test tubes];”
“[S]tem cell technology cannot be regarded as an ‘alternative’ to xenotransplantation because
current stem cell lines are grown on animal feeder layers. . .” [no longer true]
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Such defeatist language should be eliminated from the guideline. There is no evidence that
xenotransplantation will provide solutions in the near future, given its poor track record. It remains a
highly experimental, risky, costly and inhumane technology, which has not been widely endorsed by the
public or the medical community. The NHMRC guideline does not reflect this reality.
2.2.3 Alternative sources of organs and tissues
The guideline cites the low organ donation rate in Australia as a justification for considering
xenotransplantation. But CRT does not believe that countries are doing enough to increase human organ
donation. Even in the U.S., where 85% of the populace supports organ donation, less than 40% become
donors;20 and studies show that many more organs are available than are being accessed through
existing organ procurement efforts.21
Similarly, although some 60% of Australians support organ donation, only 26% of suitable
potential donors actually become donors. Pearson and Chapman, who promote an in-hospital
computerized organ donor index to track and audit individual hospitals’ performance in organ
procurement,22 write that data are lacking on the possible reasons for poor donor rates.23 24
Gullifer and Gill (1997) suggest that further research is needed to:
•
•
•
•
•
•
•
•

Ascertain the Australian public’s knowledge about organ transplantation;
Ascertain the Australian public’s perception towards organ transplantation;
Determine the number of people who refuse a request to donate viable organs;
Ascertain why potential donors or next of kin refuse requests;
Ascertain the Australian public’s views towards presumed consent, 25 monetary rewarding, and
required consent;
Determine if Australians would be receptive to appeals to altruism with respect to donation of
their organs;
Determine if cultural background and religious affiliation influence one’s views toward organ
transplantation; and
Determine the effectiveness of education campaigns directed toward the public and healthcare
personnel.26

Launching national print, radio, and television education campaigns aimed at increasing human
organ donation could be considered or improved.
Enhancing communication strategies among transplant centers and organ procurement
organizations, and re-training hospital staff to improve communication with grieving families has been
identified as vital in numerous studies.27 One study suggested instituting nationally standardized hospital
procedures to ensure that all potential donors are identified, and that every family is respectfully
approached about the possibility of organ donation.28
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Other suggestions have included: expanding the donor criteria to include older donors,29
increasing recovery of organs from non-heart beating donors,30 and re-evaluating the criteria for brain
death.31 A study in the January 22, 1998 issue of the New England Journal of Medicine, reported that
cadaveric organ donation - using kidneys from newly deceased people whose hearts have stopped beating
- could increase the supply of kidneys two-to-five fold.
Split organ transplants of livers from cadaveric donors could save two lives instead of one and
reduce the number of people on liver transplant waiting lists.32 Multiorgan procurements (where in
addition to the kidneys, at least one other organ is procured) is practiced in the Slovak Republic, and
represents almost 80% of the total number of cadaveric procurements.33
Some surgeons have proposed surgical techniques, such as ventricular remodeling, to avert
transplantation. About 75% of patients who undergo this procedure - in which a section of heart muscle is
removed and reshaped - can be taken off the transplant waiting list.34
The NHMRC should analyze and evaluate all of these issues and possibilities fully, and
discuss them in public consultations, before proceeding to a new draft of this guideline.
2.3.1 and 8.1 – 8.5 Animal Welfare Concerns / Efficacy and Ethics of Pig-to-Primate Experiments
“Keeps holding area where transplanted heart is . . .Quiet and huddled . . .Reluctant to move. Marked firm swelling
around implant. Animal showing obvious discomfort. . . Sero-sanguinous fluid drained. . . Swelling so large animal
sacrificed for humane reasons.”
Baboon W250m, who died in a Novartis study involving the transplantation of transgenic pig hearts into the necks
of wild-caught baboons. From a cache of leaked documents. Draft UK Xenotransplantation Report, 2000, p.5.

This guideline fails to minimally address the serious animal welfare concerns inherent in
xenotransplantation, and fails to mention the extreme suffering endured by animals, particularly
higher primates, involved in xenotransplantation research.
In xenotransplantation pre-clinical research, nonhuman primates, such as baboons and cynomolgus
monkeys, have had organs from pigs and other primates grafted into their necks and stomachs. None
have survived longer than days or weeks; many have died from infections and/or poisoning from the
toxicity of immunosuppressive drugs. CRT believes that such suffering is unjustifiable and should not be
condoned by the NHMRC.
Developing transgenic pig herds for xenotransplantation research also involves much suffering.
“Many inherently distressing processes are involved including genetic engineering, cloning, reproductive
manipulations,35 surgical operations, the separation of sows and piglets, close confinement in unnatural
indoor conditions, and invasive health status monitoring.”36
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Because genetic engineering techniques are imprecise, it is unknown how many thousands of
animals may be bred and killed as by-products because they do not carry the genetic trait(s) desired by a
company.37
British reporter Anthony Browne writes that, in order to obtain pig cells to treat Parkinson’s
Disease patients, “pregnant genetically modified sows are slaughtered, their foetuses are chopped out,
their heads cut off, and their brain cells sucked out and injected into the heads of humans.”38 For a single
transplantation of pig pancreatic islet cells into a diabetic patient, 39-100 fetuses (4-8 litters) may be
used.39 Since tens of millions40 and often billions of cells are required for some of these treatments,41
such a wholesale slaughter of sows and young piglets would become the norm if xenotransplantation were
to become widely adopted.
Pigs raised for xenotransplants spend their entire lives in sterile, confined areas with no exposure
to grass or sunlight. Overcrowding leads to stress, vicious fighting and cannibalism.42 It is difficult to
understand how the NHMRC will assure that source animals are healthy and “treated humanely,”
particularly if their care is entrusted to the very companies who seek to exploit them (section 8.4.2), and
since the animals will be subjected to genetic manipulations and surgeries which are inherently inhumane.
“Overseas” operations (section 8.5.2) will be virtually impossible to monitor.
Data derived from Dolly the sheep and other cloned and transgenic animals have revealed that
such animals often have weaker immune systems, and may be born with physical disabilities which cause
them great pain, such as chronic arthritis, swelling of joints, enlarged organs, blindness and respiratory
ailments.43
Recently published studies in the Journal of Cloning and Stem Cells, cite a high mortality rate for
cloned piglets at two American universities. They document deaths and deformities, including heart
failure, lameness, and anemia. Texas A & M University documented a 94% failure rate. Only 28 of 511
manipulated embryos came to term; one was stillborn, another was born without an anus or a tail.44
Cloning pigs will not rid the animals of the numerous viruses, bacteria, and parasites they carry,
including the Porcine Endogenous Retroviruses (PERVs) (see below).
Efficacy and Ethics of Pig-to-Primate Experiments
“What disturbs me is this tacit assumption that continues on this board, that these animal models are appropriate
models for the human transplant, so that we talk about appropriate expectations of success. . .The question is have
you . . . pushed the animal model. . . past the limit that is reasonable?”
Dan Salomon, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.48 in
transcript).
“There is a lot of money going down that road right now . . .I mean is the biology in the non-human primate the
same [as a human]? No, it is not.”
Dan Salomon, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.39 in
transcript).
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“Everybody agrees that there are limitations to various degrees in pig to baboon, or pig to non-human primate in
general. . . . Has anybody got a better model?”
Hugh Auchincloss, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.50 in
transcript).
There are a couple of challenges in these baboon models . . . there are going to be differences between the
baboon and the human.”
Marlin Levy, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.23 in
transcript).
“. . .the limitation of the preclinical model that we are forced to use today in our laboratories.”
Emanuele Cozzi, M.D., Imutran, speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999,
(p.31 in transcript).

It is disheartening that the NHMRC guideline calls for more gruesome pig-to-primate
experiments to be conducted in Australia. They should not proceed. Hundreds of these experiments
have already been performed,45 and are ongoing around the world with dubious outcomes.46 Researchers
have acknowledged that such experiments may not provide information relevant to the safety or efficacy
of xenotransplantation in humans, and that nonhuman primates are poor models for humans (see enclosed
U.S. FDA meeting report, June 4, 1999).47
In September 2000, internal documents, leaked from the Swiss multinational Novartis AG Pharma
- a primary investor in xenotransplantation - revealed glaring technical failures and horrific animal
suffering in pig-to-primate experiments sponsored by the company and its (now defunct) British
subsidiary, Imutran, Ltd.. Dan Lyons of Uncaged Campaigns, the British advocacy group which received
the extensive caché of leaked documents from an anonymous source, published a report entitled, Diaries
of Despair: The Secret History of Pig-to-Primate Organ Transplant Experiments, a draft of which is
enclosed here.48 We urge the NHMRC Committee to read it.
Among the leaked documents, were 39 draft study reports describing pig-to-primate experiments
commissioned by Imutran and conducted by the controversial contract research laboratory, Huntingdon
Life Sciences, in Cambridgeshire.
The documents revealed: a failure to overcome the intrinsic biological obstacles to
xenotransplantation, despite headlines to the contrary; inadequate Government regulation; incompetence
in the conduct of research; and severe animal suffering endured by higher primates (recorded by the
researchers themselves).
In the experiments, juvenile baboons and cynomolgus monkeys were transplanted with genetically
engineered piglet hearts and kidneys: over a quarter of the primates died as a result of the surgery. The
survivors were heavily dosed with cocktails of toxic anti-rejection drugs, but died from complications
related to drug side-effects, infection, rejection, hemorrhage, and organ failure, most within hours or days
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of their surgeries. Diarrhea, vomiting, tremors, weakness, swelling of the eyes, wounds seeping blood and
pus, rapid involuntary eye movements, breathing difficulties, and grinding of teeth - were some of the
recorded list of agonies these animals endured.
Documents suggested that 473 higher primates were killed in Imutran's xenotransplantation
research program; though Uncaged uncovered evidence that another 160 primates, including 80 wildcaught baboons, were killed in a 1995 research program involving the transplantation of hearts from
cynomolgus monkeys into the necks of baboons.
In one shipment of cynomolgus monkeys to Imutran in August 1998, three animals were found
dead with blood seeping from their nostrils after an arduous voyage of 48 hours. Welfare experts suggest
that their crates were poorly ventilated and too small for the monkeys to turn around and lie down in.
At least 520 errors and omissions in the conduct of pig-to-primate studies were noted in the
documents, including organ weights not recorded, unlabelled and uncovered veterinary medications,
inadequate surgery records, a quadruple overdose, the illegal re-use of animals, conflicting pathology
reports, the accidental freezing of a kidney during transplantation surgery, and the leaving of a swab
inside a primate which resulted in his death. Seven baboons in one study appeared to have been
experimented upon despite a warning that they "must not be worked on due to positivity for Herpes B.”
According to Lyons, the documents demonstrate that, after five years of research, Imutran
improved the average survival time of monkeys with functioning pig kidneys from just two to four weeks.
The “success” rate of heart xenotransplantation was even less tangible, with the average survival being
eleven days. Lyons suggests that Imutran only published a fraction of the data it collected and thereby
exaggerated the level of preclinical "success" it obtained.
It is shocking that such negligent and unethical research was condoned by Novartis, a
multinational company with $32 billion in assets,49 and the primary corporate investor in
xenotransplantation research. Given the secretive nature of this research, and the fact that smaller
companies have fewer resources at their disposal than Novartis, it is likely that such abuses and
transgressions are the norm rather than the exception in xenotransplantation laboratories.
Pig-to-primate experiments should not be conducted in Australia, or contracted out by the
government, or condoned by the NHMRC.
3. Ethical and Social Issues
Readers of the Uncaged report will realize that animal-based xenotransplantation research can
never be “humane and reasonable” (p.27), that it cannot meet any standards for “humane stewardship for
living creatures,” (p.26), and that it is, in fact, the cause of “unnecessary suffering,” (p.27).
The notion that animals can be reared and killed humanely for food50 or xenotransplantation is
either naïve or absurd. Books like Slaughterhouse: The Shocking Story of Greed, Neglect and Inhumane
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Treatment Inside the U.S. Meat Industry by Gail Eisnitz (Prometheus Books, 1997), lay the concept of
“humane killing” to rest.51

Environmental Concerns
What environmental impact will transgenic pig breeding facilities have on local communities?
Though these concerns are rarely, if ever, raised in the context of xenotransplantation, they are
relevant and important and should be addressed by the NHMRC.
This guideline states (p. 108) that “animal products and byproducts not used in
xenotransplantation are disposed of by appropriate methods,” though these are not explained.
The adverse environmental and health impacts of animal-based agriculture have been welldocumented (see www.hogwatch.org and www.sierraclub.org/factoryfarms/rapsheets).52
Many experts have addressed the problem of farm animal carcass and waste disposal and have
stated that "the use or disposal of animal wastes directly impacts the quality of the land and water." Others
say that "improper disposal of dead animals can result in surface water or groundwater contamination."
Hundreds of hog manure lagoons, needed as part of hog productions in large factory farms, are leaking
contaminants such as nitrates - chemicals linked to "blue baby syndrome" - into the groundwater.
Pathogenic water-borne organisms in manure include Salmonella, listeria, vibrio, brucella,
cryptosporidium, coxiella, chlamydia, and mycoplasma. Pesticides and insecticides (commonly used in
agriculture), and their by-products may also contribute to soil and groundwater contamination.
How will facilities breeding pigs for xenotransplants deal with the thousands of tons of manure
generated by their facilities? And how will they, and/or hospitals, dispose of remains of thousands of
genetically modified animals and their offspring once their organs have been harvested? Conventional
agricultural operations and rendering plants continuously wrestle with the problem of how to dispose of
millions of tons of perishable animal tissue each year. Incineration, burial, and composting have all been
described as expensive, unhygienic, and environmentally problematic options. In his 1996 report for
Sandoz, ‘The Unrecognized Potential of Xenotransplantation,’ (p.40), Peter Laing of Salomon Brothers
UK suggested that the remains of transgenic pigs could be “usable as pet food.” Could transgenic pigs
find their way into the human food chain, either by being fed to other farm animals, (as chicken remains
are now fed to pigs), or might they be processed for human consumption?53
3.3.1 Research involving humans.
• How xenotransplantation serves the common good, particularly given its potential to unleash an
AIDS-like epidemic on an unsuspecting public, remains unclear and has not been explained in
this guideline.
• The therapeutic potential of xenotransplantation has yet to be demonstrated.
•
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•
•
•

In CRT’s opinion, the alleged benefits of xenotransplantation, which have yet to be demonstrated,
do not justify its significant risks (see Section 6 below).
In CRT’s opinion, xenotransplantation does indeed expose participants, close contacts and society
to unreasonable risks.
In 1994, three out of four patients who underwent an ex-vivo pig liver perfusion, at the Duke
University Medical Center in North Carolina, died. They were too ill to give their informed
consent, so it was obtained from their next of kin54 (relevant to section 7.2.2). The researchers
were never reprimanded; one, Jeffrey Platt, now runs the xenotransplant research program at the
Mayo Clinic in Minnesota which receives funding from Baxter Pharmaceuticals55

Today, many investigators are affiliated with corporate sponsors. According to the Washington
Post Magazine, “today 80 percent of clinical trials are funded by private industry, not by government”
(this is a concern for section 9.3.1). In the U.S., adverse events in clinical trials are classified as
“confidential commercial information,”56 something CRT is currently fighting.57 In other words, the
public does not have the right to know about them. So the integrity and safety of research, how it is
evaluated, by whom, and the claims made by its proponents, should certainly be scrutinized by
independent observers.
3.4.1 Allocation of resources/funding
“This will be extraordinarily unimaginably expensive, and to forget that for a moment, I think is inappropriate . . .”
Robert Michler, M.D. speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.14 in
transcript).

In 1996, the Organisation for Economic Cooperation and Development (OECD) stated that “[t]he
economic impacts of the development of xenotransplantation have not been adequately addressed.”58
That is still true today.
Obviously, the NHMRC has not prepared a cost-benefit analysis to determine the true cost of
xenotransplant procedures and the economic impact the widespread application of the technology, and
any zoonotic pandemic, would have on Australia’s health care system (p.31). This seems like economic
suicide.
Xenotransplantation promises to be even more expensive than allotransplantation. In addition to
the operations themselves, there are hidden costs of: housing, breeding, feeding, medicating, testing, and
disposing of the remains of herds of transgenic animals; of hiring skilled hospital personnel, surgical staff,
infectious disease experts and veterinarians capable of properly monitoring xenograft patients, their close
contacts and source animals; of government-mandated patient registries, blood and tissue archives,
programs and technologies to screen for new viruses, and unpredictable medical and legal costs associated
with disease outbreaks.
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Who would absorb these costs? Who would pay for the procedures themselves and the expensive
drug regimens? Industry, which has invested hundreds of millions of dollars to breed transgenic pigs and
fund clinical trials, hopes that governments will. This will inevitably drive up health care costs for all
Australians.
Containment, screening and treatment for infectious diseases are extremely costly for
governments. AIDS treatment and prevention is costing governments billions. Add to that, fees for
hospital stays, doctor visits, and blood tests. The hundreds of millions of federal dollars spent on AIDS
research, including hundreds of millions allocated to develop a vaccine, should also be tallied; such
increased spending is an inevitable consequence of an epidemic. Is the Australian government prepared to
pay for this?
In addition, a xenogeneic infection in the human population could reduce the number of available
human organs for transplantation, driving costs for human organ transplants even higher.
Rather than state that all the costs involved with xenotransplantation ‘cannot be predicted’ (p.31),
the NHMRC would do well to confront these issues now. It may realize that xenotransplantation is
not economically feasible.

4. Scientific and Technical Issues
CRT found this section overly technical and pointless for most laypersons.
We were disappointed by exaggerated statements not supported by any documentation, like:
“there appear to be no insurmountable physiological barriers to the use of pig hearts and kidneys,” (p.36).
Such statements reveal a blatant disrespect for the complexity of biological systems; they are contradicted
by numerous studies59 and by real life experience. Since 1905, 82 humans have received whole organs
from chimpanzees, baboons, pigs, goats and other animals, and a majority have died from infections and
complications related to hyperacute rejection within hours or days of their surgeries.60
PART 2
5. Will xenotransplantation work?
“We have had no clear long-term human successes.””
Robert Michler, M.D. speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.11 in
transcript).
“Data so far… indicate that the survival of xenografts is expected to be much shorter than that of allografts. Given
these considerations, do the potential benefits . . . outweigh the potential risks?”
Louis Marzella, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.34 in
transcript).
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“They [patients] are going to be getting a lot of drugs, more drug than they would have needed for an allotransplant.
There are a variety of reasons why the patient will be in worse condition.”
David Sachs, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.48 in
transcript).
“Is there anybody who thinks that it is time to be thinking seriously about pig livers or pig lungs, or any other solid
organ? No.
Hugh Auchincloss, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.50 in
transcript).
“To my knowledge, the only time that a xenoliver has been attempted as a true bridge, it was a dismal failure.”
David Sachs, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.49 in
transcript).
“The science for this [xeno] is we have a dead-end, it looks [like] a dead-end street we are driving down.”
Harold Vanderpool, PhD, speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.54 in
transcript).
“..the challenge [is] in maintaining these animals in a healthy state when one is performing invasive technologies...”
John Logan, Nextran, speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.18 in
transcript).
“. . .the maximum duration of survival in animal recipients of life-sustaining cardiac transplants is only measured in
weeks. As we have heard, significant technical obstacles, such as requirement for repeated invasive monitoring
and invasive therapeutic interventions interfere with the ability to fully assess the potential risks and benefits of
xenotransplants.”
Louis Marzella, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.36 in
transcript).
Cooper: “So your clinically applicable dosages of immunosuppression are not controlling the rejection, but are
actually, in that animal [monkey], over-immunosuppressing to the point that they are getting tumor formation.. .
Cozzi: “There are some stages where we are obliged to give up the immunosuppression or reduce the draws . . .
because the animal is sick and unwell. . .So. ..yes, we have lymphoproliferative disorders, possibly
. . acute
vascular rejection in that animal.”
David Cooper, M.D. and Emanuele Cozzi, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee,
June 4, 1999, (p.42 in transcript).
Woodle: ”[Y]ou don’t have the first idea of how you are in the Stone Age with an animal in the laboratory.”
Steve Woodle, M.D., speaking at a meeting of the FDA Xenotransplant Subcommittee, June 4, 1999, (p.45 in
transcript).

It is clear from the above quotes, the two documents that CRT has enclosed with its submission,61
and from the poor survival outcomes described in section 5 of this guideline, that the animal-to-animal
models62 are not providing useful criteria with which to measure clinical xenotransplantation
outcomes.

13

Numerous factors call the utility of these studies into question: complex species differences
between nonhuman primates and human beings, the invasive nature of the experimental protocols
themselves which impair the collection of meaningful data,63 and the fact that these studies cannot assess
risk.
With respect to clinical xenotransplant trials, the data in this chapter are vague. Numbers of
patients in trials are missing (i.e. pp.56-57), making it difficult to assess claims of benefit. A trial that
includes one or two patients, for example, is much less significant than one that includes 50-100 patients.
The few improvements recorded in a handful of cellular xenotransplant experiments (i.e. for
Parkinson’s disease) (pp.55-56) could well be the result of a strong placebo effect. Last year, Canadian
researchers found that Parkinson’s patients given a placebo saline injection showed a significant rise in
dopamine levels in the brain. Apparently, the mere anticipation of an effect may create an effect of its
own.64
CRT hopes that clinical xenotransplant trials do not go ahead in Australia, but should they
proceed, it would be unwise, given the profits at stake, for the NHMRC to allow sponsors to assess the
outcomes of their own clinical trials (section 5.6.3).
(P.S. Bailey et al transplanted a baboon heart into a newborn baby in 1984, not 1982.)
6. Is xenotransplantation safe?
“[We] are preparing a new infectious Chernobyl.”
Chastel CE. The Dilemma of Xenotransplantation. Emerging Infectious Diseases April-June 1996; 2 (2): Letters.
“[T]he risk of viral transmission from swine to human appears substantial.”
Borie DC, et al. Infection Control and Hospital Epidemiology May 1998; 19 (5): 357.
“[O]ur understanding of the retrovirology of xenotransplant source animals is incomplete . . . little or nothing is
known about the pathogenic potential of endogenous retroviruses introduced directly into other species.”
Stoye JP, et al. Endogenous Retroviruses: A Potential Problem for Xenotransplantation. Annals of the New York
Academy of Sciences 1998; 862: 68.
“. . .the real issue is that the viruses that we really need to worry about are certainly new viruses that could. . . have
a very big impact . . on the pig population and have a very long latent period in people, those are the viruses we
need to worry about and, by definition, we don’t know what they are.”
David Onions, PhD, virologist, speaking at a meeting of the FDA Xenotransplant Subcommittee, June 3, 1999,
(transcript, p.66)
“[T]ransplanting an organ carrying endogenous xenotropic provirus is equivalent to injecting a patient with live Ctype virus. . . . to casually ignore its virtual certain presence in transplant trials makes little sense.”
Stoye JP, Coffin JM. The Dangers of Xenotransplantation. Nature Medicine November 1995; 1 (11): 1100.
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“Even if the risk of producing a “new infection” were as low as one in 1000 there could be at least 10 infections
each year. Any one of these outbreaks could become a major public health problem with the potential for
intercontinental spread.”
Collignon PJ. Xenotransplantation: Do the Risks Outweigh the Benefits? Medical Journal of Australia 18 May 1998;
168: 519.

Similarly to the U.S. guideline, this guideline lays out the infection risks associated with
xenotransplantation. The NHMRC appears to recognize that pigs pose as great of a concern as nonhuman
primates as source animals.
Indeed, numerous documents enclosed with this submission, and cited in this guideline, describe
the clinical threat posed by porcine diseases in the context of xenotransplantation, most notably an article
by Dominic Borie and colleagues65 who suggest possible transmission of porcine viruses, such as
pseudorabies, to human recipients of porcine islet cells.66 Borie, et al., write that, in the context of
xenotransplantation:
•

•

•
•

Bacteria could theoretically be transmitted to humans in the event of bacteremia, occurring during
organ harvesting. Current procedures of organ preservation before grafting would not necessarily
circumvent the risk because bacterial growth at temperatures close to 0Ο C has been documented for
bacteria like Yersinia. Detection of bacteria with current assays may prove difficult.
In humans, liver abcesses caused by Entamoeba histolytica, and gastrointestnal infection by
Entamoeba polecki, commonly found in pigs, have been documented. Pig organs may be infested
with parasites. Such parasites may not currently be recognized as zoonoses and might become
established in immunosuppressed patients.
Numerous fungal infections, in humans and pigs, are latent in healthy individuals, but may become
activated after host defenses are weakened by immunosuppression.
Pigs carry a broad spectrum of potentially zoonotic viruses which cause a wide range of symptoms in
humans, including fever and general malaise, sores on the face or feet, neurological disorders,
meningitis, and death.

It is estimated that hundreds of different endogenous retroviruses may be present in one
animal.67 Viruses infecting pigs that cannot be guaranteed to be absent from a xenograft include porcine
retrovirus, porcine polyomavirus, porcine parvovirus, porcine circovirus, porcine cytomegalovirus,
porcine reproductive and respiratory syndrome virus, influenza virus, porcine hepatitis E virus,68 and
porcine herpesvirus.69
In pigs, the expression of retroviruses has been associated with the development of leukemia and
lymphoma.70 In humans, retroviruses can induce chronic, life-long infections, “long latency
malignancies, neurological disorders, wasting diseases and immunodeficiencies, for which treatment is
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limited or unavailable.”71 Some retroviruses, such as simian foamy virus (SFV) and simian
immunodeficiency virus (SIV), have spread to animal handlers with occupational exposures to baboons
and rhesus monkeys, proving that transmission of retroviruses can occur under conditions that are less
intimate than xenotransplantation.72
Xenotransplantation poses inherent disease risks to patients and non-patients alike. Non-patients
include animal handlers, surgical team members who harvest and implant animal organs, lab workers
handling clinical specimens from xenotransplant recipients, nurses73 and others who would provide
medical care to the patient(s), relatives and friends of the patient, and the public at large.
Numerous studies have demonstrated the infectivity of a variety of human cells by porcine
endogenous retroviruses (PERVs).74 PERVs’ replication capacity has been found to increase when it is
passaged in human kidney cells.75
All pigs harbor type C endogenous retroviruses. Most cell lines derived from porcine tissues
actively produce type C retroviruses;76 novel type C PERVs are continually being discovered.77 At least
two infectious variants of porcine endogenous proviruses, (PERV A and B), are widely distributed in
different organs, cells and tissues (spleen, heart, kidney, liver, lung, thymus) of different breeds of pigs.
These retroviruses are passed from mother to offspring and therefore cannot be eliminated by the
conventional techniques used to generate specific pathogen-free animals.78 Indeed, although Oldmixon et
al (2002) (aka Biotransplant) claim that they have bred a line of transgenic miniature pigs that do not
secrete PERV (pp.71, and 73 of this guideline), PERV is still present in the pigs’ DNA. This should be
noted in the guideline.
More importantly, veterinarian Michael Swindle asserts that “it will be impossible to provide
complete individual animal screening in a timely fashion prior to performing a xenograft transplant.”79
Therefore, all recipients of porcine cells, tissue, or organs would be exposed to PERVs and
possibly other infectious organisms.
The greatest danger would come from something causing disease with a very long latency period.
The transmissible spongiform encephalopathies, implicated in “mad cow disease” had very long
incubation periods. The risks of transmissibility to humans were considered “remote.”80
HIV-1 was transmitted silently from human to human until it was recognized as a causative agent
for AIDS in the early 1980s.
Tacke, Kurth, and Denner (2000) have indicated that high titer replication of PERVs in transplant
recipients could lead to an immunodeficiency disease, [similar to AIDS].81
Some researchers who are conducting82 or reviewing83 clinical xenotransplant trials insist that
xenograft patients tested for PERV have produced antibodies to the virus but no sign of clinical infection.
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But noted virologists caution that, “the presence of antibodies may mean the virus has gone underground
but it almost certainly means it [is] replicating.”84
Researchers at Diatranz, New Zealand who have implanted encapsulated porcine islet cells into
the abdomens of children in Mexico (where there are inadequate regulatory controls in place for such
experiments) admit that pig islets contain PERV RNA and DNA. But they claim that PERV does not
traverse the capsules. In 1999, xenotransplant researcher Hugh Auchincloss stated, “I cannot imagine an
encapsulation technology that would convince me that no virus could possibly escape. . .”85
PERVs are not the only viruses of concern. The swine influenza of 1918 killed 20-40 million
people worldwide.86 Influenza kills 20,000 and hospitalizes about 100,000 people in the U.S. annually,87
and new strains of swine influenza are emerging.88 A new report shows that U.S. farm workers are
continually exposed to influenza.89 The U.S. CDC projects that the next pandemic could kill between
89,000 and 207,000 people and result in up to 734,000 hospitalizations.90 A flu epidemic recently killed
some 300 people in Madagascar. The strain responsible is the H3N2 virus – [a human/swine/avian
reassortment virus].91 Pigs act as mixing vessels for viruses from humans, birds and other mammals.
Genetic reassortment in pigs could produce novel influenza strains with pandemic potential.
Another novel virus, the “Nipah” virus, was responsible for an encephalitis outbreak in Malaysia
between 1998 and 1999 that infected 300,92 killed over 100, and led to the mass slaughter of some one
million pigs and thousands of dogs, goats and sheep.93 This virus jumped from fruit bats to pigs to
humans and is a recently discovered member of the paramyxovirus family of viruses.
Another “Nipah-like” virus has been blamed for a neurological disease outbreak which infected 29
people and killed 9 in Bangladesh in 2001.94 The “Menangle” paramyxovirus infected two piggery
workers in 1997, causing flu-like symptoms.95
Infectious diseases kill an estimated 52 million people worldwide.96 Within the last 30 years,
zoonotic agents have been transmitted to humans, resulting in subsequent human-to-human transmission.
These include AIDS,97 swine influenza, Marburg filovirus, Ebola virus, and new variant CreutzfeldtJakob (the human form of “mad cow”) disease.
Pigs likely carry many more viruses that have yet to be identified. American virologist Jonathan
Allan has noted that it is impossible to screen for viruses that have yet to be discovered and says,
“[s]eldom, if ever, have we had as much knowledge to prevent a future epidemic. What is lacking is the
wisdom to act upon that knowledge.”98
The NHMRC ought to admit to the public that xenotransplantation is inherently unsafe.
6.5 Managing the risks
While the real implications of possible harm to people are recognized in this guideline, the
conclusion seems to be that clinical trials should proceed, with “appropriate safeguards” in place to “limit
the infectious risk to the community.” But risks cannot always be “managed;” and from a reading of
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Section 9, it does not appear that Australia has a clear set of laws in place to regulate xenotransplantation.
Moreover, healthcare and regulatory systems are ill-prepared to deal with pandemics.
Identifying, treating, and controlling emerging infectious diseases and pathogens have created
enormous challenges. The WHO World Health Report, 1996, states that, despite the emergence of some
30 new infectious diseases in the last 20 years, “there is still a lack of national and international political
will and resources to develop and support the systems necessary to detect them and stop their spread.
Without doubt, diseases as yet unknown but with the potential to be the AIDS of tomorrow, lurk in the
shadows.”99
Xenotransplantation trials have been ongoing in the U.S. for over a decade, without adequate
safeguards.100 CRT has published numerous reports and press releases (see enclosed) regarding FDA’s
poor oversight of xenotransplantation, the blood supply,101 of human tissues infected with HIV and other
viruses,102 of tracking and recall systems for defective medical devices,103 and medical implants. These
findings should be of great concern to the NHMRC, since the U.S. is often viewed as a model for
other countries to follow.
This guideline recommends “adherence to current hospital infection control measures”
(p.75).
Unfortunately, infection rates in hospitals are soaring. In the U.S. they are now the 4th leading
cause of (preventable) death. Deaths from infections caused by unsanitary facilities, germ-laden
instruments, and unwashed hands in U.S. hospitals rose to 103,000 in the year 2000, 14% higher than
government estimates; 75% of those deaths could have been prevented.104.
Similarly, the Australian Health Care Study revealed high levels of adverse events in healthcare.
The major categories of human error, accounting for 70% of adverse events were: 1) Failures in technical
performance; 2) Failure to act on available information; 3) Failure to investigate or consult; and 4) A lack
of care or failure to attend.105
Clearly, our hospitals are ill-equipped to deal with the most basic infection control, patient
care, and technical procedures. Now they are faced with the specter of bioterrorism preparedness in a
time of staff and budget shortfalls. Add xenotransplantation and human error to the mix and it will be a
recipe for disaster.
Risk Assessment
Traditional risk assessment and risk management approaches are not likely to be useful for
xenotransplantation because nature and human behavior do not conform to a linear model: viruses do not
behave in predictable ways, nor do sick people (see section 7.2.2, p.82). Moreover, what does
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“acceptable risk” mean? As one member of a U.S. xenotransplantation committee said: “[H]ealthy people
interpret [risk] much differently than sick people. To healthy people, any risk is unacceptable. . . on the
other hand, a person who is dying of heart disease or liver failure is going to take any risk. So risk is very
relative. Until anyone here can promise me that there is no risk, the general healthy public is going to say
that they . . . don’t want to be exposed [to xenotransplant recipients]. That, I think is the bottom line,
because if anything goes wrong, [the government] is going to be blamed for having caused a major
disease.”106
The Precautionary Principle
CRT believes that, if the NHMRC was truly interested in protecting the public from new
infectious diseases it would ban xenografts, period.
As a government agency with a mandate to “raise the standard of individual and public
health throughout Australia,” the NHMRC should honor the Precautionary Principle. The
Precautionary Principle has been defined and incorporated into numerous international charters including
the World Charter for Nature (1982), the Economic Summit of Industrialized Nations (1990), the Hague
Recommendation on International Environmental Law (1991), Agenda 21 (Rio, 1992), and the
Convention on Biological Diversity (1992), among others.
It instructs that:
1) People have a duty to take anticipatory action to prevent harm. When an activity poses threats
to human health or the environment, precautionary measures should be taken to avoid that risk,
even if some cause and effect relationships are not fully established scientifically. “This
challenges the view that, until there is evidence that a new technology is harmful, it is
acceptable to proceed with its development.”107
2) The burden of proof of harmlessness of a new technology, process, or activity lies with its
proponents, not with the general public. Taxpayers should not have to pay for the
development of xenotransplantation, nor should they pay to assess its safety.
3) Before using a new and potentially dangerous technology, process, or activity, those with
decision-making authority have an obligation to examine a full range of non-harmful
alternatives, including the alternative of doing nothing.
4) Some technologies pose too great a risk and should simply not be pursued. CRT believes that
xenotransplantation falls into this category.
5) Decisions applying the precautionary principle must be open, informed and democratic and
must include affected parties.108
CRT recommends that NHMRC discuss the Precautionary Principle in public consultations and
devote a section to it in any future drafts of this guideline.
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Conclusion
In general, this guideline raises some valid concerns about a range of issues, including safety, then
proceeds to ignore them by proposing guidelines for clinical trials. It contains contradictory
assertions109 and assumptions, and it suffers from a lack of analysis in key areas such as:
a) disease prevention,
b) alternatives to xenotransplantation,
c) the true economic costs associated with implementation of xeno in Australia,
d) a detailed public health plan, including national procedures for a contagious infection, and
e) a serious examination of the suffering endured by animals used in xenotransplantation research.
CRT believes that the NHMRC must place a hold on the development of these guidelines
until it has conducted extensive public consultations.
Before considering a technology as extreme, dangerous, expensive and inhumane as
xenotransplantation, the NHMRC should:
•
•
•
•
•

Review the findings contained in Preventing Chronic Disease (see enclosed), which states that
“effective action on prevention is . . . a high priority.”
Based on the findings in the above report and in the medical literature, launch health promotion
policies to reduce the incidence of chronic organ disease in Australia, thereby reducing the number
of people on transplant waiting lists.
Exhaust all avenues for increasing the supply of human organs.
Fully examine, and allocate resources to, the range of available alternatives to xenotransplantation.
Include the public in every stage of the decision-making process, through public forums,
community meetings, frequent polling, and the like, and be honest about the risks and problems
inherent in xenotransplantation.

It is indeed time for Australia to reflect on the kind of society it wishes to become (p.24).
Australia now has the opportunity to set an example for the rest of the world.
CRT strongly urges the NHMRC to enact a moratorium on human clinical
xenotransplantation trials, ban all animal-based xenotransplantation research now, and place a
hold on the development of these guidelines until it has conducted extensive public consultations.
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Sincerely,

Alix Fano, MA
Director
On behalf of CRT’s 3 million members
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