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Abstract

In renal transplant, there is a well-known deficiency in

organ supply relative to demand. Live donation

provides superior results when compared with

deceased donation including a better rate of graft

success and fewer immunologic complications. This

deficiency in organs leads to significant morbidity and

mortality rates. Alternative avenues have been

extensively explored that may expand the live donor

pool. They include altruistic donation as well as

paired and pooled exchange programs. 

Altruistic donation is a truly selfless act from a

donor unknown to the recipient. Kidney paired

donation involves 2 incompatible donor-recipient

pairs swapping donors to produce compatibility.

Pooled donation involves at least 2 pairs, and can

take the form of domino chains in which altruistic

input sets up a chain of transplants, in which each

recipient’s incompatible donor makes a donation for

the next recipient. 

Despite application of these various methods,

there lie extensive ethical issues surrounding them.

Misconceptions frequently occur; for instance, the

perceived benefit that donating an organ to a loved

one is greater for a related donor than for an altruistic

one. Additionally, it is frequently believed that

immunologic incompatibility offers coerced donors

liberation from surgery, and that overcoming these

barriers by introducing exchange programs provides

vulnerable donors less protection.

This article explores these and other complex

ethical issues surrounding the various methods of

expanding the donor pool. The authors offer opinions

that challenge the ethical issues and attempt to

overcome those views that hinder progress in the

field.
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Introduction

The benefits of organ transplant are undeniable. The
gift of life is an invaluable offering to anyone.
Thousands of organ recipients have improved
quality of life after transplant, and in some cases (eg,
when compared to dialysis in end-stage renal
disease), transplant is inexpensive1 and provides
superior long-term survival.2 However, despite its
benefits, transplant remains highly controversial. For
many, accepting an organ from another person goes
against strong cultural and religious beliefs: It is
thought that by accepting this gift, one’s identity may
become lost or confused, and it also may interfere
with spiritual liberation or reincarnation after death.
Additionally, some persons say we should be
directing limited resources and health care
provisions to preventative medicine and primary
care, rather than toward a costly extension of life. 

There is a grave mismatch with regard to the
supply and demand for organs. In the United States,
patients’ rate for end-stage renal disease continue to
rise at 7% to 8% per year.3 However, the number of
kidneys available for transplant remains limited.
Worldwide, the source of donors has expanded from
the traditional deceased donors to living donors.
(The first successful kidney transplant from a live
donor was performed in 1953, in Boston, USA.) Most
kidneys from living donors are from relatives (who

Copyright ©  Başkent University 2011 

Printed in Turkey. All Rights Reserved.

From the The West London Renal and Transplant Centre, Imperial College Kidney and

Transplant Institute, Imperial College Healthcare NHS Trust,  Hammersmith Hospital, London,

United Kingdom  

Address reprint requests to: Shaneel Patel, BSc (Hons), The West London Renal and

Transplant Centre, Imperial College Kidney and Transplant Institute, Imperial College

Healthcare NHS Trust, Hammersmith Hospital, London, United Kingdom  

Phone: +44 7824 396 578  Fax: +44 2083 835 169 E-mail: Shaneel.patel06@imperial.ac.uk

Experimental and Clinical Transplantation (2011) 3: 181-186



provide a high degree of major histocompatibility
complex matching, leading to encouraging, long-
term results). With the practice gaining momentum
in the 1990s, living, unrelated donors (with an
emotional, rather than a genetic connection to the
recipient) have donated their organs. It is speculated
that even with an adequate supply of deceased
donors, many centers would continue to use live
donors. When compared with deceased organs,
benefits include the fact that recipient and donor
health can be optimized for retrieval and transplant
procedures; and more importantly, kidneys from live
donors offer longer graft survival4 and thus, better
quality of life for the recipient. 

The superior results from live donors are
observed despite advances in immunosuppressive
drugs. This method is also the most cost-effective
renal replacement currently available for end-stage
renal disease.4 However, more donors are needed
and live donors, who are unrelated to the recipient
and who are donating their organs with a purely
altruistic intent, are being accepted. This practice was
made legal in the United Kingdom in 2004 under the
Human Tissue Act and has also been used in the
United States.5 But there is still great variation
internationally with regard to implementing
donation methods because of ethical and legal
restrictions.

An additional attempt to increase the donor pool,
and overcome immunologic incompatibility between
donor and recipient, involves adding both
individuals as a “pair” to a pool of other
incompatible “pairs.” The simplest form of this so-
called pooled donation involves kidney-paired
donation, a concept conceived in 1986 by Rapaport,6

which involves 2 incompatible donor-recipient pairs
swapping donors to produce compatibility, and thus,
2 successful transplants (Figure 1). In 2009, teams
across the United Kingdom expanded upon this
paired-donation scheme to involve 3 incompatible
donor-recipient pairs,7 and in 2010, an American
team successfully performed an 8-way paired
exchange.8 Further attempts to increase transplant
numbers have introduced altruistic donors to
exchange programs. One example is domino-paired
donation,9 which involves an altruistic donor
initiating a chain of transplants, in which each
recipient’s incompatible donor makes a donation to
the next recipient (Figure 2). The chain is terminated
when the final recipient’s incompatible donor

provides his or her kidney to a patient on the
deceased-donor wait list. 
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Figure 1. Paired Kidney exchange – Donor A and recipient A are
incompatible. Donor B and recipient B are incompatible. Donors are
“exchanged” to produce 2 compatible pairs, that is, donor A and recipient B
plus donor B and recipient A.

Figure 2. Domino Paired Donation – An altruistic donor is paired with
recipient A, who has an incompatible donor (donor A). Donor A is paired with
recipient B who has an incompatible donor (donor B). Donor B extends the
chain by giving to recipient C. The chain is terminated when an incompatible
donor is paired with an unpaired (ie, wait list) recipient (eg, donor B to final
unpaired recipient).
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Rapid acceleration of such exchanges demands
thorough ethical evaluation, especially when
complexity increases with altruistic input, which
poses its own unique ethical dilemmas. We also will
consider the ethical issues ingrained in the use of
altruistic donors and pooled kidney exchange
programs, both individually and when combined in
novel exchange algorithms.

the altruistic donor

Live donors related to the recipient cite several
reasons for donating an organ, including a moral
duty. Because of the emotional attachment to the
recipient, related donors immediately relinquish
their altruistic intentions. There are 3 types of
altruism, and the donation of a kidney falls under
what is known as supererogatory altruism, which
entails giving beyond what is expected or asked.10 It
is now recognized that altruism (provided it is
autonomous and without coercion) is a genuine
reason to donate an organ,10 as are the religious
beliefs that drive such behavior. There are formal
guidelines established for evaluating altruistic
donors11, 12 to gauge legitimacy, and these include a
psychosocial component. It has been suggested that
the nature of altruistic kidney donation offers a
psychological benefit of performing a morally good
act and an enhanced sense of self-esteem when
compared to a related donor, because no obligation
exists; thus, making the act truly extraordinary.13

Often, the transient harm that is caused to a live
donor is considered greater for the altruistic donor
than for the related donor. This misconception arises
because the altruistic donor is thought to have a less-
favorable risk-benefit profile. There is no reason to
think that the medical risk to an altruistic donor
should be any greater to a more-conventional live
donor, provided there are no additional
comorbidities. Although it is accepted that live-organ
donation requires intentional physical harm to the
donor, the risk of live donor operative mortality is
estimated at 0.03%.10 If such harm were strongly
perceived as poor practice then an absolute
injunction to do no harm would prohibit all live-organ
donations and in fact, most medical and surgical
interventions.14

This infliction of harm to the donor can be
justified and often overridden by its beneficence,
both psychological and moral. In fact, if we suggest
that altruistic donation is donating without coercion

or relation to the recipient (unlike the related, live
donor, with an emotional or genetic attachment to
the recipient),  then we suggest that it is less
beneficial to the related donor, whose underlying
obligation taints any pure, altruistic intent. For an
equal degree of pain that is encountered as a result of
donation, the benefit to the altruistic donor
outweighs that of the related donor, thereby
supporting altruistic donation.   

Acceptance of altruistic organ donation centers in
respect for patient autonomy often follows the
argument that. . .

. . . if a competent adult seeks to act altruistically
and offers to donate a solid organ unconditionally,
and the adult understands the risks and benefits of
the procedure and voluntarily consents to the
procurement, then his or her wishes should be
respected.14

Unfortunately, there are some who believe that
indulging in altruistic organ donation sets transplant
medicine on its way toward commercialization of
vital organs. In turn, it is believed that this could lead
to blackmail, exploitation, emotional, and financial
problems; however, there is no evidence at all
suggesting that a desire to donate an organ to a
stranger is necessarily a pathological obsession.15

Indeed, with strict regulatory framework and criteria
for selecting potential altruistic donors, the slippery
slope tainting of this practice can be monitored and
managed effectively.

Our views echo those of Shirley Harrison (Interim
Chair of the Human Tissue Authority in 2006) who
described a recent altruistic case. . .

This [altruistic donation] is a truly selfless act and
a magnificent gift. Barbara [an altruistic donor] is
a shining example to us all of what altruism means
in practice. I’m delighted that she and Andy
[recipient] have ‘gone public’ so that people can see
what it means to donate an organ in this way.16

Paired donor exchange

To satisfy the aim of increasing the live-donor pool,
many centers across the world have explored donor
exchange programs. One of the United Kingdom’s
first pooled transplant protocols was done in
December 2009 and involved collaboration between
our institution (Imperial College Healthcare Trust),
Guy’s and St Thomas’ NHS Foundation Trust, and
the Royal Infirmary of Edinburgh. In a recent issue
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of the British Medical Journal, the authors reported
that, “Surgery started simultaneously at 9 AM at all
3 centers. All 6 patients had to be in good health, on
the same day, for the operations to proceed. Once the
3 kidneys were retrieved, they were packed in ice
and transported by plane between Edinburgh and
London, then by ambulance between the London
hospitals.”17 This demonstrates that in addition to
the favorable outcomes observed by the case,
positive lessons were learned regarding the logistic
feasibility of undertaking such a program in the
United Kingdom. To ethically justify such programs,
4 principles of biomedical ethics (beneficence,
nonmaleficence, justice, and autonomy) must be
considered both on the part of the donor and the
recipient.

As previously stated, live donation is ethically
accepted because the medical harm associated with
kidney resection, is outweighed by the psychological
benefit gained by restoring health to a loved one.
With respect to pooled donation, this crucial
justification is not altered by the fact that the donor’s
contribution to their loved one is indirect, despite
some suggestions that, in kidney exchange, the
benefit to the donor is more “diffuse”18 and that the
psychological pressure placed upon them is greater.19

Therefore, if living donation is justified by
beneficence outweighing breach of nonmaleficence,
then so too, must be pooled donation. Even if it were
universally accepted that this was not the case, and
that the emotional benefit to the donor did not
override the harm they invariably accept, it still
would be difficult prohibiting live donation, and
therefore, pooled donation on these grounds alone,
as overriding a donor’s autonomy would be
unethical. 

It is suggested that immunologic incompatibility
offers the reluctant or coerced donor liberation from
surgery, and that overcoming such barriers by
introducing exchange programs will provide
vulnerable donors less protection.20 This, however, is
one of many consequences of exchange programs,
and not an inherent ethical argument against a
kidney exchange program itself. This is comparable
to the aforementioned example of altruistic donors
possibly paving the way for commercialization. This
“slippery slope” is not an inherent ethical argument
against allowing strangers to donate; said risk may
be reduced by implementing protective measures.
Likewise, the risk of affording donors less protection

against coercion will force more-stringent
psychological screening for the donors. This will
provide us the opportunity of improving our current
protocols.

A more inherent ethical concern is equity and
justice of exchange programs, first with the
possibility that 1 donor may withdraw their consent
after their own initial recipient has been treated.
However, this potential problem was recognized by
the initial founders of kidney exchange in 1986,6 and
it is now universally accepted that both resections
should take place simultaneously. Second, patients
who need a new kidney are at a disadvantage if they
are in the O blood group of the ABO classification
system. This is because of current deceased donor
allocation policies commonly designating group O
donors to nongroup O recipients (as well as
biological barriers) with regard to live donors.21

There is a suggestion that exchange programs
may worsen this imbalance in allocating organs
among the various ABO blood groups. This is
because group O donors are unlikely to be entered
into exchange programs (as only positive
crossmatching would render a live group O donor
ineligible to donate their organ to a loved one
directly). Ideas to overcome the issue have included
asking O group donors to participate in exchanges,
despite their ability to donate directly. However,
ethical objections have limited acceptance of such
programs because of a difference in the degree of
altruism that is asked of the 2 donors.22

Unfortunately, this inconsistency in equity is shared
with other forms of pooled donation.

Altruistic initiation of exchange programs

Regarding paired kidney exchange, fewer than half
of the incompatible pairs are matched successfully
with other pairs.23 Attempts to overcome this have
entailed introducing altruistic donors to the exchange
algorithm in 2 possible ways: Domino-paired donation,
which involves an altruistic donor providing a
kidney to a incompatible donor-recipient pair, the
donor of which simultaneously provides a kidney to
either a recipient on the wait list or another donor-
recipient pair9 (Figure 2). Alternatively, the same
initial setup may result in the donor from the
incompatible pair delaying their donation and acting
as a “bridge”, until a possible sequence of
simultaneous dominos is possible. This is termed
nonsimultaneous extended altruistic donation.24
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To the detriment of those on the deceased donor
wait list, there may be preferential use of O group
altruistic donors in Domino-paired donation and
nonsimultaneous extended altruistic donation
programs. This may lengthen already prolonged wait
times experienced by group O wait list patients. As a
counter argument, this disadvantage to the O group
wait list patients may be ethically justified if the
number of transplants generated by the exchange
schemes is substantial.25 However, such studies
remain to be published. 

There are greater ethical issues ingrained within
nonsimultaneous extended altruistic donation
specifically. As opposed to Domino-paired schemes,
where the final donor provides a kidney to a wait list
recipient, nonsimultaneous extended altruistic
donation chains are never-ending and donors act
simply as “bridges”, until the next chain can be
initiated. This means that for each these program that
begin, 1 altruistic donor is removed from the pool
feeding the deceased donor wait list. From a utilitarian
perspective, more transplants are performed within
these “bridge” programs compared with a single
altruistic donor providing a kidney to a single
recipient on the wait list; thus, the nonsimultaneous
extended altruistic donation program has a better
outcome. Furthermore, recipients within the “chain”
would be on the deceased donor wait list anyway, and
are subsequently, removed from it, thereby allowing
those on the list without live donors a greater chance
of receiving a kidney from a deceased donor.

A team in the United States of America earlier this
year successfully performed a chain of 8 transplants
initiated with altruistic input.8 JR Leventhal, the
director of the live donor transplant program at the
institution, stated:

We hope this transplant helps raise awareness of the
powerful impact of the kindness of strangers and the
importance of organ donation. . . .

A sentiment that we, at our institution, share. 

Should exchange pairs meet?

“Strict privacy and confidentiality should be
maintained for each donor-recipient pair.” This quote
summarizes the first ethical analysis of exchange
programs by Ross in 1997.18 It is justified in the paper
by the emotional conflict that may be created by 2
recipients experiencing differing levels of success
concerning their outcome. Although we acknowledge

this point and understand the reasons behind it, we
feel it important for recipients to express their
gratitude to their donor and thus, cement their unique
bond upon which the donor and recipient agree. The
aforementioned “gift of life” that a kidney donor
provides is to be celebrated by both participants before
surgery to ensure that any complications during the
procedure do not taint the “gift” with guilt. If the
recipient wishes to express gratitude to an equally
willing donor, then the opportunity must not be
wasted, regardless of the outcome of either donation.

Past interviews have shown that recipients are
keen to meet altruistic donors. Altruistic donation is
somewhat novel to the general population as
documented by the Human Tissue Authority,16 with
Andy X, a 68-year-old retired carpenter stating:

I am really looking forward to meeting Barbara [an
altruistic donor]. I was told in the dialysis unit back
in July that I was getting a living donation. I didn’t
know that someone could do this. It’s been quite a
shock.

Conclusions

An immense mismatch between supply and demand
has led to a desperate need to increase successful
kidney transplants. Live donation previously has
been justified based on beneficence outweighing
breach of nonmaleficence (with regard to the donor)
and respect for donor autonomy. There has been a
natural progression over the decades to permit live
donation in the first instance, to live donation by a
genetically related donor, to live donation by an
emotionally related donor, and finally to live
donation by a completely unrelated (both genetically
and emotionally) altruistic donor. Despite fears of
descending to commercialization, we believe that
accepting an altruistic donor is the next natural step
and is ethically justified on both a utilitarian and
ethical level. Furthermore, pooled donation,
including kidney paired donations, Domino-paired
donation, and nonsimultaneous extended altruistic
donations, all have the potential to ease the
transplant burden, albeit at the disadvantage of
group O wait list patients. Despite this shortcoming,
these programs provide a strong solution to the
organ crisis. Rather than dismissing them based on
failing justice, we should aim to efficiently devise
strategies to overcome limitations and continue their
already successful implementation.
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