
Science Studies 1/1999

Science Studies, Vol. 12(1999) No. 1, 70–83

The aim of this paper is to discuss pub-
lic and political reactions to xeno-
transplantation (transplantation of cells,
tissues and organs between species; in
this paper specially from pigs to hu-
mans) and try to understand what is
happening. After a short overview of
xenotransplantation from immunologi-
cal and infection aspects and descrip-
tion of some regulatory work, the focus
will be turned to what is known about
public attitudes and feelings towards
xenotransplantation. Some instances
where the discussion of xenotrans-
plantation has reached the political
arena are also discussed.

At the end of the paper an attempt is
made to interpret and understand how
the reactions of the public are formed.
Some further areas of interest for a study
of public understanding of science are
suggested.

Shortage of Organs for
Transplantation

The advent of human allotransplanta-
tion (transplantation of cells, tissues and
organs between humans) in the 1950s
and its combination with immunosup-
pressive drugs, introduced on a big scale
in the 1980s, meant a dramatically in-
creased chance of survival for many pa-
tients, who earlier were doomed to die.
The success rate has improved and the
cost has declined. Renal transplantation,
for example, is today an established pro-
cedure and in many cases better (and
cheaper) than dialysis. However, there is
a serious shortage of organs for trans-
plantation and – even if some countries
like Spain manages to harvest more hu-
man organs – it is difficult to see a large
increase in the near future. Even if it
might be possible to harvest more hu-
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man organs through intensive public
information campaigns the demand for
organs for transplantation is rapidly in-
creasing. It will be very difficult to bridge
the gap between demand and supply.
Using animals as donors – which is the
idea behind xenotransplantation – could
be one way of overcoming this shortage.

There are also troubling ethical and
psychological problems around the pro-
curement of organs. In most countries,
to harvest cadaveric organs either a form
of known intention to donate from the
deceased or some form of consent from
the relatives are needed. (The concept
of brain death must be used as the crite-
rion for death.) This consent can be dif-
ficult to obtain, hospital staff may feel
uneasy about raising the question of
donation just after death has occurred
and the relatives are in grief and have dif-
ficulties to weight the pros and cons in
the acute situation. The problems are of
course aggravated by the fact that the
”perfect” donor is an (otherwise) healthy
young person dead from brain injury;
young persons do not normally plan for
their death and the relatives are shocked
and in grief by the sudden death.

Using Animal Donors: a Way to
Increase the Supply of Transplants

Use of animal organs for transplanta-
tion, that is xenotransplantation, would
give a boost to the number of organs
available. If the physiological and immu-
nological compatibility problems are
overcome, a nearly unlimited supply of
organs, tissues and cells for transplan-
tation would exist. Furthermore, the
transplantation can be planned and
controlled, the donor screened in good
time for various pathogens and so on.

This is in sharp contrast to the allotrans-
plantation case, where the transplanta-
tion often must be performed within a
few hours of the death of the donor.

At present, it is not known if one will
be successful in overcoming the physi-
ological and immunological compatibil-
ity problems of transplantation from
non-human animals to humans. Progress
has been made in recent years due to ap-
plication of genetic technologies and the
advent of potent immunosuppressive
drugs. This has triggered a new interest
in xenotransplantation. At present, the
pig is the designated donor animal.

This is partly for physiological rea-
sons; pig organs are believed to be simi-
lar enough to the human organs. Fur-
thermore, pigs are of approximately the
same size as humans. At the same time
from an evolutionary point of view pigs
are not as close relatives as primates and
the risk for transmission of disease is
believed to be considerably lower. After
all, the HIV epidemics is believed to have
started from monkeys.

Most monkeys are also too small for
organ compatibility in a physiological
sense. Apart from this problem, there is
low social acceptance of using primates
and higher apes as donors. After all, we
eat pigs but usually not primates. Most
primates are also threatened by extinc-
tion.

On the other hand, when pigs are pre-
ferred as being not so closely related to
humans as for examples apes, there are
more severe rejection problems. A pig
organ (if not modified or treated) in con-
tact with human blood will undergo
what is called hyperacute rejection
(HAR) in just a few minutes. This is a re-
sult of human antibodies binding to an
antigen on the surface of endothelial
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porcine cells. In very short time this will
give rise to a cascade of other reactions
resulting in clotting and death of the or-
gan. With the help of the genetically
modified pig (the DAF pig) HAR can be
avoided. The contact between human
blood and endothelial cells from the
DAF-pigs will not trigger the cascade of
events resulting in HAR. The DAF-pig are
a first step towards xenotransplantation
(Platt, 1998)

Other rejections are however known
to happen later on in xenotransplan-
tation. Experiments with xenotrans-
plantation between species without this
special incompatibility give rise to other
delayed rejections not yet completely
understood. Research is going on aim-
ing at understanding these further de-
layed rejections.1

Big pharmaceutical firms like Novartis
have invested much in xenotransplan-
tation. Novartis is now the owner of
Imutran in Cambridge, UK, where David
White and his collaborators developed
the transgenic DAF pig. Novartis is said
to be prepared to spend up to 1 billion
dollar in the near future to develop the
technique. (Butler, 1998). Other pharma-
ceutical companies are also involved. In
contrast to the allotransplantation case,
where selling and buying of human or-
gans are illegal, the pig organ market will
(probably) be fully commercial. Rich
people will be able to buy their pig or-
gan and do not have to wait. On the other
hand, if xenotransplantation is success-
ful this might mean an end to the illegal
business in human organs.

The Threat of Infections and
Proposal for Moratorium

The possibility of transmission of Por-

cine Endogenous Retrovirus (PERV) to
human cells in vitro has recently been
discovered.( Patience et al., 1997) Can
this happen in the transplantation situ-
ation? Further, if a transplanted patient
is infected, can these retroviruses mutate
in their new human surroundings and
be transformed into dangerous human
pathogens that may cause an epidemic?
PERV cannot be eliminated from the
pigs as the virus is incorporated into the
porcine genome and it looks like all pigs
do have PERV.2  The risk of infection by
PERV, mutation and a widespread infec-
tion can thus not be ruled out a priori.
The most probable effect of a PERV in-
fection is oncogenic (increased risk of
cancer) and general immunosuppres-
sion (like the HIV infection). (Denner,
1998)

Is this a serious risk? Obviously, if the
worst case materialise and we have a
new deadly plague, we will all agree that
it was a very big risk indeed and that, sad
to say, only a very few took it seriously.
The problem is that we do not know the
probabilities for the various outcomes
and all assessments have to be made on
the basis of our present knowledge,
which we know is incomplete. Assess-
ments of risk should at least contain two
parts, one stating the particular possible
outcomes and another saying some-
thing about the likelihood of a specific
outcome. To these considerations one
must add some deliberation on the so-
cial acceptability, the ethical issues and
so on. The most problematic kind of risk
to handle is when the worst possible case
is very serious and grave but the likeli-
hood is (assumed to be) low.

The discovery of the infection risk of
PERV has led Fritz Bach and some other
leading proponents of the xenotrans-
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plantation concept to demand a mora-
torium on clinical trials for xenotrans-
plantation. (Bach et al., 1998) It seems
that Bach and his co-writers regard the
case of xenotransplantation as unique;
never before has it been attempted to
incorporate living animal organs, cells or
tissue in the human body on a perma-
nent basis. The worst case is of course if
there is a mutation of a porcine virus that
turns it into a murderous human one
that spreads in the whole human popu-
lation.

Bach et al. are recommending two
moratoriums: one before any clinical tri-
als of xenotransplantation start and one
after the first clinical trials – before mov-
ing to clinical use. The first might be said
to be implemented at present more or
less. In most countries no clinical xeno-
transplantation takes place and work is
going on to construct a framework for
clinical trials. There are however some
cell xenotransplantation studies going
on in the US at present. Whether or not
there has been enough public delibera-
tion taking place seems to be a matter
of discussion also among Bach and his
co-writers. One of them has gone public
and claims that the consultations FDA
and other agencies have done is enough
and that it is time to move to next phase:
small-scale clinical trials.

The second moratorium should occur
when the first small-scale clinical trials
have been performed. Then one should
wait a couple of years, maybe many
years, to find out about the risk of viral
infection. Presumably, the transplanted
patients should be under monitoring
and some restrictions. When – and if –
all analysis have been made and the risk
for infections is deemed low enough it
is time to move to a wider clinical use.

However, it must be extremely diffi-
cult to put the second evaluative mora-
torium proposed by Bach and his co-
writers into effect. If the first phase of
small-scale clinical research on xeno-
transplantation has been relatively suc-
cessful – and no spread of viral infection
has yet been noted – it will be a super-
human task to hold back the demand
from patients to be transplanted. It
seems much more realistic to agree on
the first part: moratorium until effective
control regime has been put into use, but
to disregard the second evaluative mora-
torium.

Screening for PERV Infection

After the research community was
alerted to the danger of PERV infection,
a screening study started to looking for
signs of PERV infection among those 160
patient who has received (mainly) pig
cell transplants. Recently published
studies on two groups of Swedish pa-
tients – pig cell islet transplantation to
diabetic patients and ex-vivo connection
to pig kidneys – show no sign of PERV
infection. (Heineine et al., 1998) How-
ever, in the diabetes case all the porcine
cell islets died after some months and in
the kidney case the pig kidney was out-
side the body of the patient and the con-
nection lasted some hours. Caution is
recommended in the comments in one
of the leading medical journals. (Stoye,
1998) The studies scanning xenotrans-
planted patients for infections are con-
tinuing.

Most probably, experiments on cell
and tissue level will never answer the
question about the risk of infection
spreading from transplanted persons to
others. The ultimate test is long term
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survival of xenografts in transplanted
patients and looking for signs of viral
infection. This is also recommended by
Bach and his co-writers. Another way
would be to infect primates with PERV
and see what happens. Unfortunately –
for humans – it may not be possible to
infect primate cells with PERV.

Attempts to Regulate

At present, work on guidelines for clini-
cal trials of xenotransplantation is con-
ducted in many countries. The UK is one
of the countries in the forefront of
xenotransplantation and in 1997 an in-
terim regulatory authority (UKXIRA) was
established. All xenotransplantation
procedures must be approved by the
regulatory authority before they are al-
lowed to start. This holds also for xeno-
transplantation used as ”desperate
measures” in the clinics. Many of the
early xenotransplantation happened
this way.

The UK regulatory agency has so far
published a guidance on making pro-
posals to conduct xenotransplantation
on human subjects (UKXIRA, 1998) Un-
fortunately, some vital points are dan-
gerously vague or missing in this docu-
ment. The regulatory authority seems to
presuppose that the principle of in-
formed consent – as expressed in the
Helsinki declaration3  – can be applied in
a straight forward way. For example, the
guidance document states that research
subjects in clinical xenotransplantation
studies at any time may withdraw their
consent and leave the protocol, presum-
ably also after the transplantation has
been performed. This will make moni-
toring for viral infection and possible
restrictions in lifestyle completely volun-

tary and might pose a risk to the public.
What kind of restrictions and moni-

toring are needed? That xenotrans-
planted patients should be monitored
life-long, should not give blood or do-
nate organs are some not too severe re-
strictions often mentioned. But what
about moving around freely in the popu-
lation, what about sexual relationships,
what about having children? And how
long must these safeguards be in place?

In Sweden a parliamentary commis-
sion is presently working. Their task is
to propose a legal framework for xeno-
transplantation trials. At present, the
Swedish research groups active in the
xenotransplantation field are abstaining
from clinical trials. (As mentioned there
has been clinical trials in Sweden) In
November 1998 the Swedish regulatory
authority for gene technology organised
a public conference on xenotransplan-
tation. In the planning of the conference
there was some worries that militant
animal rights activists might protest.
Nothing of that sort happened however.

Xenotransplantation in the Political
Arena

Xenotransplantation has also gained at-
tention outside the sphere of regulatory
bodies and the community of scientists
and experts. Animal welfare organisa-
tions in different countries like the
Uncaged campaigns in the U.K are heav-
ily opposed to the technique and are ac-
tively campaigning against it. On the
other side we have patient organisations
like the Islet foundation in North
America propagating for it. The issue
have also been brought up to the politi-
cal agenda in many countries. 1997 the
Swedish green party presented a parlia-
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mentary bill (Mot 1997/98:So319) which
demanded a moratorium on xenotrans-
plantation research primarily based on
the risk for retrovirus transmissions.
However, this was not the only argument
in the bill:

Apart from the surgeons’ wish to save
lives there are very strong commercial
interests behind xenotransplantation.
In 1995 it was estimated that the mar-
ket for pig organs would be about six
billion dollars and for immuno-
suppressors 10 billion dollars... Soci-
ety’s efforts ought to be directed at pre-
venting medical damages which now
are treated with transplantation. Pre-
ventive medicine and education on the
importance of lifestyle for health must
be given more resources.

The Swedish green party has, like their
European counterparts, held a critical
view of biotechnology and research on
curative medical strategies and has in-
stead propagated for preventive strate-
gies. They have also a very negative view
on the commercial involvement in re-
search and technical development.

A very contrasting view was presented
in a parliamentary bill (Mot 1997/98:
Jo510) by the Swedish conservative party
(a party advocating more room for mar-
ket mechanisms and less for state in-
volvement).

The great breakthroughs in gene tech-
nology are to be found in the medical
arena... Gene therapy, effective AIDS
therapy and xenotransplantation can
be expected in the near future. The de-
velopment of gene technology cannot
be stopped. However, a small country
like Sweden can decide to step aside
from the development. The new and
better products that will be a result of
the gene technology can be imported.
However, it will be wise to remember
that the food and drug industry are
important branches of business in this

country whose future we don’t want to
risk. Furthermore, there is of little use
to Sweden, that our researchers and
industries efforts to develop new prod-
ucts adapted to our demands and con-
ditions are rendered worse or impossi-
ble. We have seen enough of brain drain
and unemployment.

In this bill the possibilities with the new
technique are at the forefront. As in the
green party bill there is also a risk sce-
nario but not a scenario which has any-
thing to do with viruses. Instead it is the
fear that we might lose in the economic
competition with other countries that
are highlighted.

Both the green party and the con-
servatives have used this kind of argu-
ments in relation to other techniques in
other contexts. One conclusion is, there-
fore, that the political interpretations,
and reactions shown here, to a specific
new technique like xenotransplantation
are largely formed before the specific
technique is introduced on the political
agenda. The specific technique is not
evaluated purely on the basis of its own
merits and problems. The scheme to in-
terpret and evaluate it is much more
complex integrating a wide range of val-
ues and norms about what the good so-
ciety should be like.

In 1998 the Swiss people voted on the
so called ”Gen Schutz Initiative” pre-
sented by the Swiss green party, the so-
cial democrats and the women’s party.
In this initiative there was a call for a 10
year moratorium on xenotransplan-
tation trials on humans. The initiative
was backed by about 70 organisations
including Greenpeace, Physicians
Against Animal Experimentation, The
Swiss Lutheran Women’s League and the
Swiss Catholic Women’s League (Schatz,
1998). As in the Swedish case, the above
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mentioned arguments for and against
xenotransplantation have been central
in the Swiss debate.

As indicated before, there is an organ-
ised opposition against xenotrans-
plantation in the UK, foremost by or-
ganisations such as the Uncaged Cam-
paigns and the society of Doctors and
Lawyers for Responsible Medicine. The
critics also have ”voices” in the parlia-
ment. MP Norman Baker from the lib-
eral democratic party has on several oc-
casions criticised the development of
xenotransplantation in the House of
Commons. In march 1998, at the behalf
of the Uncaged Campaigns, Baker pre-
sented a petition with more than 100.000
signatures (House of Commons Hasard
Debates for 31 March 1998 (pt 44) Xeno-
transplantation). The petition pointed at
”the grave risk” for an epidemic among
the general population. It also stated that
the likelihood of organ rejection will cre-
ate suffering for the recipients of xeno-
grafts. Furthermore, the developing
xenotransplantation field is said to ig-
nore what could be more sensible and
effective approaches to promoting
health: preventive health measures and
increase of the pool of human donors.
Interestingly, animal welfare arguments
seem to be of second importance in the
argumentation. However, it is stated in
the end of the petition:

Furthermore we believe that treating
non-human animals as ‘ spare parts’
factories is immoral and inhumane.

On January 21, 1999, Baker presented an
Early Day Motion on xenotransplan-
tation signed by 50 MPs (Baker, 1999) An
Early Day Motion is not generally de-
bated in the parliament but more of a
device to draw attention to an issue and
elicit support for it by inviting other MPs

to add their signatures. This motion was
a reaction to a submission of an appli-
cation for conducting a clinical trial to
UKXIRA. It stated the following:

That this house... notes that, despite
the theoretical benefits to transplant
patients, there are major scientific ob-
stacles and hazards to public health in
particular, the potential of introducing
a new viral pathogen into the wider
population, which remain to be ad-
dressed; observes that the required le-
gal sanctions to enforce the UKXIRA-
recommended surveillance regimes for
any recipients of animal tissue are cur-
rently absent; recognises serious ethi-
cal and animal welfare concerns gen-
erated by the practice; acknowledges
the existence of widespread public un-
ease regarding xenotransplantation, as
evidenced by opinion polls and peti-
tions; and in light of these gaps in sci-
entific knowledge, regulatory powers
and the absence of informed public
consent, calls upon the Government to
withhold permission for human xeno-
transplantation trials pending un-
equivocal evidence of the microbio-
logical safety and clinical effectiveness
of xenotransplantation, and categori-
cal public consent for the commence-
ment of human trials and, subsequent
to these conditions being satisfied, the
introduction of the necessary legisla-
tion to ensure public health.

We would argue that in the UK as in Swe-
den and Switzerland the risk of retroviral
infections to the general population has
become a rhetorical resource for the
opponents to xenotransplantation in the
UK. By calling it a rhetorical resource we
are indicating that the perceived risk was
not the cause of opposition in the first
place. This is instead based on animal
rights or animal welfare arguments that
might not convince the general public
in the same way as arguments about
public health risks.
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Xenotransplantation in Surveys

The issue of xenotransplantation has
been addressed in several surveys dur-
ing the 1990s. These studies have exam-
ined either particular groups, i.e., pa-
tients waiting for a transplant, medical
personnel, attitudes toward xenotrans-
plantation (Mohacsi et al., 1995; 1997;
Arundell & McKenzie, 1997; Ward, 1997;
Coffman et al., 1998; Julvez et al., 1999)
or the attitudes of a more general popu-
lation (The Partnership for Organ dona-
tion, 1993; National Kidney Foundation,
1998; Melich, 1998; Macer, 1998). Some
of these studies were conducted on the
behalf of patient organisations. In Swe-
den a survey, not yet published, was con-
ducted in 1998 as part of the ongoing
investigations of regulatory require-
ment.

It is difficult, not to say impossible, to
draw any general or unambiguous con-
clusions from the studies mentioned
above. Surveys of transplant patients of-
ten show high acceptance but there are
exceptions (Mohacsi et al., 1997). The
largest study of a general population in
this matter, the Eurobarometer 46.1 sur-
veying 15 European countries, showed
a low public acceptance of xenotrans-
plantation. All of the above mentioned
studies can of course be criticised from
different points of view. Some have very
small samples, are poorly presented and
lack a proper analysis of the results. They
also confirm the old maxim that the an-
swers surely are dependent on the fram-
ing of the questions.4

A common argument in cases of pub-
lic non-acceptance of or resistance to
new technologies is what have been
called ‘the knowledge deficit’ explana-
tion. According to this argument the rea-

sons behind resistance are scientific il-
literacy and/or irrationally held beliefs.
This kind of argument is also reflected
in the discussions about the results in
the studies mentioned above:

Despite living in an era in which many
scientific advances have occurred, we
humans still have primitive emotions.
The ability of humans to incorporate
things outside ourselves and retain our
identity is not accepted as a given by
all of our transplant patients or their
families. There may be similar difficulty
in incorporating organs from new
sources such as animals for fear of ac-
quiring the donor’s personality traits
and/or diseases (Coffman et al., 1998).

The knowledge deficit argument was
also used at an international conference
on xenotransplantation in New York ar-
ranged by The OECD and The New York
Academy of the Sciences. Here, Michael
Oborne, deputy director at the OECD’s
Directorate for Science, Technology and
Industry made a parallel between the
development of recombinant DNA tech-
nique and xenotransplantation. During
the 1970s there was a strong public re-
sistance to recombinant DNA tech-
niques resulting in a temporary mora-
torium. Today, according to Oborne, this
resistance is gone as the public has
learned more about the technique and
got used to it. The Canadian medical
ethicist Bartha Maria Knoppers argued
at the same conference, that a new tech-
nique like xenotransplantation must be
more exposed in the public debate. Ac-
cording to her, the public's negative re-
actions to the cloned sheep Dolly were
due to it being unprepared (Gordon,
1998)

We will not argue that knowledge
doesn’t matter to the question whether
or not one is prepared to accept a new
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technique like xenotransplantation. But
the knowledge deficit explanation is in
our view much too limited to explain the
different attitudes to xenotransplan-
tation held by different groups in soci-
ety. A strategy only aimed at ‘educating
the public’ will probably fail. There is
today a lot of research showing that lay
people are not passive receivers of expert
information and a growing literature
criticising the knowledge deficit expla-
nation. (Wynne, 1991; Davison et al.,
1997.) In the words of John Ziman:

What they pick up is not simply a fil-
tered version of formal scientific
knowledge: its meaning is actively con-
structed by the processes and circum-
stances under which it is communi-
cated and received (Ziman,1991:101).

In their review of risk communication
studies, Turner and Wynne, points out
that a new technology, its benefits and
risks are interpreted from a complex,
multilayered set of social, cultural and
institutional factors. The outcome of the
response will according to them depend
on how the technique appears to influ-
ence the recipients’ sociocultural iden-
tity, their constellation of moral values
and trusted social networks and rela-
tionships (Turner & Wynne, 1992: 124).
In the case of xenotransplantation some
of the deepest beliefs about what it is to
be a human being appears to be con-
tested. In an interview study of 24 young
well-educated Athenians, Papagaroufali
(1997) found that no one was prepared
to accept an organ from a transgenic pig.
Such organs were considered unnormal
or unnatural. Another interview study
conducted on the ten Swedish diabetic
patients who had undergone pancreatic
cell islet xenotransplantation showed
the great ambivalence by these patients

towards xenotransplantation. (Lundin,
1999)

Another important issue in under-
standing reactions to a new technology,
is the trust the public put in the institu-
tions trying to implement it. As indicated
below, we think this is central in the case
of xenotransplantation.

In the first survey of the general
American population’s attitudes toward
xenotransplantation there were marked
differences between ethnic groups. The
white population was the most willing
to accept it, the Afro-American the least.
It is known that the Afro-American pa-
tients on the average have to wait longer
to get a human transplant. To some ex-
tent this has been explained by the fact
that this group also shows a lower dona-
tion rate. There are not organs enough
matching the Afro-American patients’
HLA system. This in its turn is explained
by the fact that Afro-Americans do not
donate organs in the same extent as do
the general American population. But
these explanations lead only to the next
problem. Why do Afro-Americans show
a lower donation rate? In a study by
Callender et al. (1995), five answers to
this question were suggested:

•  A lack of renal disease and trans-
plantation awareness

• Religious myths, misperceptions
and superstition

• A lack of trust in health care provid-
ers and the health administrative
process

• A fear that signing organ donor
cards might change the emphasis
from lifesaving priority to organ
donor priority

• A fear that the racism which Afro-
Americans experience on a daily
basis in life, would remain after
death and that all organs donated
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from this group would go to white
people

The first two answers are consistent with
the knowledge deficit argument, the
other three are pointing to something
else. Here the issue of transplantation is
interpreted and reconstructed from the
social circumstances under which many
Afro-Americans live in the US today. It
is a context in which they experience dis-
crimination in many spheres in social
life and where medical care resources are
unequally distributed according to eth-
nicity and social class. Most Afro-Ameri-
can also distrust the authorities. It is not
hard to extrapolate from this situation to
the xenotransplantation case. There is
today no guidelines how to distribute
xenografts, according to which princi-
ples and what the costs will be (Chao &
Cooper, 1997). Will a xenotransplant be
better than a human one? Will the whites
receive the best kind of transplants while
the Afro-Americans will be left with
lower quality? With this in mind, one can
understand why this group show low
acceptance.

Regulating bodies both at a national
and an international level argue that one
must consider the voice of the public in
the process of implementing xeno-
transplantation in clinical practice. One
way to let the public voice be heard has
traditionally been, as in the Swedish
case, to conduct a survey. We think that
this strategy yields a very limited per-
spective on why the public view the
xenotransplantation technique – or any
other technique – in certain ways. Spe-
cially, the actors, with their different
vested interests, behind the surveys
must be considered to be an integral part
of the process and structure to assess
xenotransplantation.

The Public and the Risks and
Benefits of Xenotransplantation

A very important element in the public
reaction to xenotransplantation is how
the public perceive the risk associated
with the technique. Obviously, an impor-
tant element is also how benefits are
perceived. A very low benefit will make
even a small risk unattractive, while large
benefits might make risks more accept-
able. ”Risk” and ”benefit” are no easy
terms to apply and it might make a dif-
ference how risks and benefits are dis-
tributed.

It is well established that ”technical”
risks are only one aspect of what forms
the public perception of a new technol-
ogy. (Turner & Wynne, 1992) The tech-
nical risks in xenotransplantation focus
on two aspects. The risk for the public is
the risk for retrovirus infection, while the
primary risk for the individual in need
of an organ is the risk of immunological
rejections. A considerable work is at
present directed towards these two kinds
of risks.

There are further risks for an indi-
vidual patient in need of a transplant.
There will presumably – if we assume
xenotransplantation is able to pass its
first tests – for some period be both ani-
mal organs and human organs involved
in transplantation. Most probably, they
will not in general be equally good. The
risk for a particular patient is to be allo-
cated to the worst alternative. That
might happen because you are discrimi-
nated against in the national health sys-
tem (some other groups will get prefer-
ential treatment) or that the patient can-
not pay to get the best. The insurance
companies in the US with their managed
health care systems might insist that
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whether or not a person will receive a pig
or a human organ should depend on
what you pay for your insurance. The
introduction of xenotransplantation in
clinical setting might make the health
care system more unequal.

Heroic attempts have been made to
prohibit the marketing of human cells,
tissue and organs. Even in the US buy-
ing and selling human organs for trans-
plantation is prohibited. The general
idea is donation. Organs for transplan-
tation should be gifts. Most probably, pig
organs will be on the market. (They al-
ready are for food purpose.) There are
already large pharmaceutical compa-
nies interested in marketing the pig or-
gans. There is obviously a risk that com-
mercialisation will move into transplan-
tation. The public might react against
this aspect in the way they react against
”patents on life”.

On the other hand, if xenotrans-
plantation turns out to be as good as al-
lotransplantation, there might be a large
supply – for those who can pay. The im-
mediate ”objective” shortage of organs
for transplantation may end. But a socio-
economically based shortage may ap-
pear instead. Really successful xeno-
transplantation might turn out to be
pose a twofold threat to national health
systems. First, if transplantation still is
covered by the national health insur-
ance, the great supply of commercially
priced pig organs paid for by the state
together with the trend that an increas-
ing amount of illnesses can be treated by
transplantation, may cause a heavy bur-
den to the health care budget. Second,
if the national systems cannot afford to
much xenotransplantation, there will
probably be a two tiered system. One for
ordinary citizens with long queues – like

the present day allotransplantation –
and one for rich people with immediate
access to organs when they are needed.
Whether or not this prospect is a risk or
a benefit might depend on your general
political orientation – and on whether or
not you think you will be rich.

Turner and Wynne stress that an im-
portant dimension in the public risk per-
ception is the implicit perceptions of
social control. This is another important
dimension of risk perception.

...people judge risk according to their
perception of its controlling agents: if
these agents have a social track record
of secrecy, arrogance and incompe-
tence, or if they appear to dominate
supposedly independent regulatory
bodies and the policy-making process,
it is hardly surprising if people treat the
risks as greater than those recognised
in calculations of physical magnitudes
of risks which are based on tacit as-
sumptions that the institutional con-
text does not matter. (Turner & Wynne,
1992: 123)

In this case the health sector is probably
less distrusted by the public than many
other areas. So if xenotransplantation
mainly is handled as a health issue the
public might develop a more relaxed
view with regard to risks than if the main
actors are the big pharmaceutical and
biotechnological enterprises. Our guess
is that the public tends to regard the
health sector as more congenial to pro-
duce benefits for many than the private
sector, which will primarily produce
benefits above all for the shareholders.

On the other hand, the BSE crises and
the public reaction against genetically
modified food point in another direc-
tion. The public seems to be less com-
fortable with the monitoring and regu-
lating agencies. Xenotransplantation is
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of course – like genetically modified food
–incorporation of ”non-human” genetic
material in our bodies.5  Like BSE and
AIDS viral infections from xenotrans-
plantation may spread to the general
population.

Concluding Remarks

Xenotransplantation is an evolving
medical technique whose outcome it is
today impossible to predict. There are
still lot of scientific/technical problems
before the technique can be applied in
ordinary clinical treatment There are
risks and benefits with the new technol-
ogy. The medical community and the
public probably differ regarding what
the risks and benefits are. There is a risk
that the regulatory framework will rely
to exclusively on the medical experts and
disregard the other dimensions of pub-
lic risks as outlined above.

As xenotransplantation is an evolving
technology in its early phase we think it
would be interesting to study how the
public understanding of risks and ben-
efits evolves and interacts with techni-
cal break-through and regulatory at-
tempts.

Notes

1 Being members of the biomedical project
BIO-CT97-2242 supported by the Euro-
pean Commission we have attended sev-
eral meetings when strategies for study-
ing the details of these mechanisms have
been discussed.

2 Work is going on looking for pigs without
PERV.

3 Originally adopted by the World Medical
Association in 1964 (in Helsinki) and

amended several times, this declaration
can be said to be ethical framwork for con-
ducting medical research on humans.

4 For a more detailed review (in Swedish),
see Persson 1998a. An English version was
presented at the EASST meeting in
Lissabon 1998 (Persson 1998b)

5 Eating in general is of course incorporat-
ing non-human genetic material into our
bodies. The belief is that traditional ge-
netic material from non-modified food is
more friendly to our bodies than material
from genetically modified food.
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