
PPuurrppoossee::  The increasing gap between numbers of individuals
awaiting organ replacement surgery and the supply of organs avail-
able for transplant underpins attempts to increase the number of
organs available. One practice, used in other countries, is the
recovery of organs from non-heart-beating organ donors (NHBD).
The purpose of this review is to discuss ethical issues surrounding
the use of organs from these donors.
SSoouurrccee::  Narrative review from selected Medline references, and
other published reports.
PPrriinncciippaall  ffiinnddiinnggss::  NHBD protocols have been established in
many countries including the United States. Despite numerous
publications, and extensive debate in the literature, significant ethi-
cal issues remain unresolved in the retrieval of organs from donors
that have died from cessation of cardiac activity. The ethical con-
cerns primarily arise in the determination of death, the tension
between the time constraints on recovering organs viable for trans-
plantation, and procedures to enhance organ viability. Despite a
concerted effort in the United States, less than half of the organ
procurement organizations have NHBD protocols.
CCoonncclluussiioonn::  Canadian centres can learn from the difficulties
encountered in other centres that have developed NHBD proto-
cols. A moratorium on Canadian NHBD protocols should be con-
sidered until a National consensus reflecting Canadian values has
been undertaken.

Objectif : L’écart croissant entre le nombre d’individus qui attendent
une greffe d’organe et le nombre d’organes disponibles pour la trans-
plantation soutient les tentatives d’augmenter le nombre d’organes
disponibles. Dans certains pays, le prélèvement d’organes se fait chez
des donneurs à cœur non battant (DCNB). L’objectif de la présente
revue est de discuter des questions éthiques entourant cette pratique.

Source : La revue descriptive provient de références choisies dans
Medline et d’autres articles publiés.

Constatations principales : Des protocoles de dons de DCNB ont
été établis dans de nombreux pays, y compris les États-Unis. Malgré
de nombreuses publications, et un intense débat dans la littérature
scientifique, d’importantes questions d’éthique demeurent non
résolues sur le retrait d’organes chez des donneurs morts à la suite de
l’arrêt de l’activité cardiaque. Les préoccupations éthiques concernent
principalement la détermination de la mort, la tension entre les con-
traintes de temps entourant le prélèvement d’organes viables pour la
greffe et les techniques d’amélioration de la viabilité des organes.
Malgré une mobilisation aux États-Unis, moins de la moitié des organi-
sations de prélèvement d’organes ont établi des protocoles de DCNB. 

Conclusion : Les centres canadiens peuvent apprendre à partir des
difficultés rencontrées par d’autres centres qui ont mis au point des
protocoles DCNB. Un moratoire sur les protocoles DCNB canadiens
devrait être envisagé jusqu’à ce que soit établi un consensus national
exprimant les valeurs canadiennes.    

VER the past 30 years in North America,
the primary source of organs obtained
for transplantation has been from
patients in whom a neurological determi-

nation of death has been made, (brain death). As the
discipline of transplantation surgery has matured, the
number of patients with end-organ failure eligible for
organ replacement surgery has increased. Despite the
growing ‘demand’ for organs, the number of potential
(brain dead) donors and therefore the ‘supply’ of
organs remains limited.1 In consequence, alternative
sources of organs have been sought, including the
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retrieval from individuals declared dead by cardiopul-
monary criteria i.e., when cardiac function ceases;
known as a group as non-heart-beating donors
(NHBD).2,3 The rationale behind using NHBD
includes: 1) the NHBD was the major source of
organs for transplantation prior to the development
and adoption of brain death criteria,4 and remains so
in countries, e.g., Japan, where the concept of ‘brain
death’ has only recently been adopted in legislation,
but has yet to be widely accepted by the general pop-
ulace;5,6 2) the recovery of organs from NHBD does
not violate the ethical principle of the ‘dead donor’
rule (see below); and 3) the determination of death by
cardiopulmonary criteria is far more common; there-
fore, the pool of potential donors would include a
larger group of patients, not only those patients dying
from catastrophic brain injury.2,7 This article will
review some of the medical and ethical issues sur-
rounding the procurement of organs from NHBD.

CChhaannggiinngg  eeppiiddeemmiioollooggyy  ooff  bbrraaiinn  ddeeaatthh
The success of organ donation and transplant pro-
grams is often based on estimates of the total number
of donors per million population. Spain is credited
with rates as high as 35 (brain dead) donors per mil-
lion population.8 However, these rates do not adjust
for the absolute incidence of brain death. In North
America, the incidence of brain death is decreasing.
The many reasons may include a decrease in the inci-
dence of catastrophic brain injury, advances in the
neurocritical care management of catastrophic brain
injury (many patients no longer progress to brain
death), and changes in the demographics of the gen-
eral population. Baxter recently compared the poten-
tial number of brain dead donors in Canada vs Spain,
and concluded that part of the lower rate of organ
donation in Canada is due to Canadian public health
initiatives that have reduced the incidence of severe
traumatic brain injury as a consequence of motor vehi-
cle accidents.9–11 Irrespective of the specific reason,
the gap between organ demand and supply will con-
tinue to increase if organ retrieval only continues from
donors that are brain dead, and in the absence of alter-
native strategies such as permitting organ retrieval
from other sources such as NHBD.

CCllaassssiiffiiccaattiioonn  ooff  NNHHBBDD
NHBD are usually classified based on the Maastricht
criteria (Table I).12,13 A more practical classification
may be “uncontrolled” or “controlled” NHBD
depending on whether cardiopulmonary function
ceases spontaneously or after medical therapy is with-
drawn. For controlled NHBD (Maastricht category

III), the potential donor is identified after a decision
has been made to withdraw life-sustaining medical
therapy, and usually when the patient is in a critical
care unit. Following the decision to withdraw treat-
ment, the patient is assessed as an eligible potential
donor and the family/patient are approached for con-
sent. To avoid real or perceived conflict of interest, the
health care team making the decision to withdraw life-
sustaining medical therapy and the health care team
responsible for the assessment of the patient as a
potential donor are separate, and the decisions of each
team are made independent of the other. If consent is
obtained, the family says ‘goodbye’ in the intensive
care unit (ICU), and the patient is transferred to the
operating room. Cardiopulmonary support is then
stopped. Following a predefined, but variable and cen-
tre specific, period of asystole, the patient is pro-
nounced dead by a physician independent of the organ
procurement team. The retrieval of organs proceeds
immediately following this determination of death.
For a more detailed description, the reader is referred
to the protocol used at the University of Pittsburgh,14

and the recent reports by the Institute of
Medicine.15,16 In some centres, ante-mortem inter-
ventions are used to minimize the consequence of
warm ischemia during the period of withdrawal of
treatment, declaration of death, and organ recovery.
These interventions may include the ante-mortem
administration of drugs such as heparin or phento-
lamine, or placement of vascular catheters used for in
situ organ preservation.17 In situ organ preservation
requires a catheter with proximal and distal occlusion
balloons to be placed in the aorta. The balloons are
inflated and preservative is instilled. At the same time,
a foley catheter is placed in the inferior vena cava to
drain the effluent. Usually, peritoneal trocars are also
placed for instillation and recirculation of a refrigerat-
ed solution for local intra-abdominal cooling. Similar
techniques for pleural cooling have also been
described.18 The ethical implications of these
approaches are discussed below.

Uncontrolled NHBD are usually patients in whom an
attempt at resuscitation after a pre-hospital or in-hospital
cardiac arrest has failed (Maastricht categories I and II).
The minority of uncontrolled NHBD are patients iden-
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TABLE I Maastricht categories for non-heart beating donors

Category I: dead on arrival
Category II: unsuccessful resuscitation
Category III: awaiting cardiac death
Category IV: cardiac death in a brain dead donor



tified as brain dead, with consent for organ retrieval, but
cardiac activity ceases prior to the start of organ recovery
(Maastricht category IV). Retrieval of organs for trans-
plant is more complex in uncontrolled donors as the
interval between cessation of cardiac activity and organ
retrieval is increased, and there is a greater risk of organ
damage due to ‘warm ischemia.’ As such, time is limited
in which to assess the potential donor, initiate discussions
with family and allow them time to reflect and consent,
before transporting the donor to the operating room. To
increase this interval, some centres also use postmortem
in situ organ preservation. There are data showing that
in situ preservation can lengthen the period from one
hour up to six hours between determination of death
and organ recovery.19 However, in contrast to situations
involving controlled donors, placement of these
catheters and/or cooling may be performed without the
consent of families; this is the standard practice in at least
one organ procurement organization (OPO) NHBD
protocol and similar approaches have been used at other
centres.16,20 The ethical implications of this practice will
be discussed below.

CCoouulldd  NNHHBBDD  mmaakkee  aa  ddiiffffeerreennccee  ttoo  tthhee  oorrggaann  sshhoorrttaaggee??
Use of NHBD could contribute to an increase in the
number of solid organs for transplantation including
20% or more to the supply of kidneys, and increasing
the supply of other solid organs including liver, pan-
creas or pancreatic islet cells.21–27 Successful heart and
lung transplants have been performed in animal mod-
els, and appear to be technically feasible.28–30 Recently,
one centre has reported the retrieval and transplant of
a lung from a controlled NHBD.18

A recent report from one Canadian centre estimat-
ed the potential number of NHBD by reviewing the
deaths of 209 patients in the emergency department
or ICU.31 Of the 209 deaths, 25 met NHBD criteria.
A further two were deemed ineligible because of con-
comitant medical problems. Of the remaining 23, 17
met criteria as potential controlled NHBD and six as
potential uncontrolled donors. Death occurred in 13
(72%) of the 17 (potential controlled NHBD) patients
within one hour, and in 16 (94%) of patients within six
hours of discontinuing medical therapy. During the
same year, 33 potential organ donors met brain death
criteria, of whom 21 (64%) became donors. Family
refusal was the primary impediment to organ recovery.
The authors concluded that using an estimate of 25%
refusal of consent, and a discard rate of 15% due to
glomerulosclerosis, ten additional kidney donors
could have been obtained.

A recent survey of the 63 OPO in the United States
identified that 28 had approved protocols for organ

retrieval from NHBD.16 The centre with the largest
experience was the Gift of Life Donor program in
Philadelphia; between 1995 and 1998, 71 cases or 6.5%
of all donors in their program were NHBD. The
Washington Hospital Centre in Washington DC has
reported that 30% of all their donors are NHBD, but
their centre permits in situ preservation without family
consent. The success of other programs is more limited.
Therefore, despite the perception of NHBD as a poten-
tially large source of available organs, the success of
established protocols has not been as dramatic as pro-
ponents of NHBD have suggested.32 Impediments to
the establishment or success of NHBD protocols from
this survey identified hospital factors such as unspecified
lack of interest or resistance (n = 19), OPO factors (n =
14) including limited resources or low priority,
“organs” (n = 10) including an adequate local supply
from heart-beating (brain dead) donors or poor organ
quality from NHBD, adverse publicity (n = 9), and
ethics otherwise unspecified (n = 6).16

In Canada, no centre reports use of NHBD as a
source of solid organs for transplant.

EEtthhiiccaall  ccoonncceerrnnss  wwiitthh  tthhee  uussee  ooff  NNHHBBDD
The public and professional acceptance of organ recov-
ery from donors, irrespective of whether they are heart-
beating donors (brain dead) or NHBD is premised on
two fundamental tenets: first observance of the ‘dead-
donor’ rule, and second that the altruism of the gift of
donation is not compromised by real or perceived con-
flict of interest within the health care team caring for
the potential donor.33,34 The ‘dead-donor’ rule requires
that a patient be considered as a potential donor only
after the determination of death,35–37 and was part of
the impetus for the seminal development of formal
brain death criteria.38 Concerns over conflict of interest
requires that the health care team responsible for
declaring death and approaching families to ask for
organ donation be distinct and separate from the health
care team responsible for transplantation and manage-
ment of potential recipients. These two ethical tenets
ensure that, at all times, care to the potential donor is
always in their best interests and that identification of a
potential donor does not compromise either the deter-
mination of death, or treatment decisions prior to
death. Within this ethical framework, the problems
unique to NHBD are generated by concerns surround-
ing ‘time and timing.’39

TTiimmee,,  ttiimmiinngg  aanndd  tthhee  ddeetteerrmmiinnaattiioonn  ooff  ddeeaatthh
With the need to reduce warm ischemia, organs must
be recovered as quickly as possible after the cessation of
cardiac activity. The simple question becomes: when in
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the course of ascertaining death, is the patient dead, and
when can organs be taken?40 There is a tension between
making certain organs are retrieved quickly (minimizing
warm ischemic damage) and ensuring that the patient is
in fact irreversibly dead when the surgical retrieval
begins.40–42 Menikoff has criticized the definition of
death in NHBD programs noting that cessation of car-
diopulmonary activity is not irreversibly lost as long as
it could conceivably be restored by vigorous resuscita-
tion efforts.43 Cole has put forward the position that
the term ‘irreversible’ may be interpreted variably
depending on the context. For example, irreversible
cessation of cardiac activity could mean: 1) will not
resume spontaneously; or 2) cannot be restarted with
resuscitation measures; or 3) will not be restarted on
morally justifiable grounds. Supporters of NHBD pro-
tocols argue that since these donors undergo a deliber-
ate withdrawal of life-sustaining therapy independent of
the decision to recover organs, resuscitation is not an
ethically appropriate intervention and should not be
considered.41 Therefore, the only relevant condition to
be determined is the likelihood of spontaneous resump-
tion of cardiac activity. If a specified duration of absent
cardiac activity is not associated with spontaneous
‘auto-resuscitation,’ then the absence of activity can be
considered irreversible. The recent Institutes of
Medicine report identified variability between centres in
the duration of asystole required prior to organ retrieval
(2–20 min), and that limited research has been con-
ducted on the likelihood of spontaneous ‘auto-resusci-
tation.’16 Their report recommended adoption of five
minutes of observed cardiac asystole, with a caveat that
further research is required to confirm that auto-resus-
citation does not occur during this interval. Meanwhile,
some centres continue to use an interval of asystole as
short as two minutes. Despite the premise of certainty
in determining irreversible death, it is worrisome that
centres can not agree to adopt a common standard.
There are also reports of the use of cardiopulmonary
bypass or extracorporeal membrane oxygenation fol-
lowing the required interval of cardiac asystole.44–46 As
discussed by Arnold and Youngner, “if it requires ten or
more minutes without perfusion for the brain to “die,”
how can its status be ignored after a shorter time? These
protocols raise the spectre of a patient experiencing pain
or worse, regaining consciousness when cardiopul-
monary function (and brain perfusion) are restored by
mechanical means such as cardiopulmonary bypass.”39

TTiimmee,,  ttiimmiinngg  aanndd  ppootteennttiiaall  ccoonnfflliicctt  ooff  iinntteerreesstt
Because of the conflict between the interests of dying
persons (potential donors), and the interests of poten-
tial recipients, it is standard practice that health pro-

fessionals responsible for treatment decisions for the
still-living patient be separate from the health profes-
sionals responsible for subsequent organ recovery and
transplant. This separation of roles is in an attempt to
ensure that the care of the still-living patient is not
compromised by behaviour designed to enhance
organ procurement.47 Conflict of interest may arise in
several circumstances.48 For example, if it is deter-
mined that active treatment is ‘futile’ i.e., goals of
treatment cannot be met, therapy should be with-
drawn. If in this circumstance the patient is eligible as
a potential ‘controlled’ NHBD, the timing of treat-
ment withdrawal (the duration of the dying process)
may be influenced by factors related more to concern
for recipients than concern for the donor.47 Time pres-
sures inherent in NHBD protocols may influence
resuscitation personnel to abandon resuscitation
efforts or conversely to prolong external cardiac mas-
sage and ventilation whilst simultaneously seeking
family consent in circumstances where the patient is a
potential ‘uncontrolled’ NHBD.39 Finally, individuals
within institutions that support NHBD programs may
find it difficult to oppose conduct intrinsic to sup-
porting the transplant program, even if this conduct is
in conflict with ethical obligations to the donor.49,50

Unfortunately, attempts to estimate the frequency
of real or perceived conflicts of interest related to
NHBD protocols, or the discomfort within members
of the health care team are lacking.51,52 Despite the
separation of the responsible functions of health care
professionals involved in the care of potential NHBD
and potential recipients of organs from these donors,
these separate functions do not necessarily exclude
conflicts of interest. As discussed by Shaw, rather than
ignoring these conflicts, they should be identified, and
discussed openly and fully in the interest of maintain-
ing honesty with the public.48

TTiimmee,,  ttiimmiinngg,,  ccoonnsseenntt  aanndd  iinntteerrvveennttiioonnss  tthhaatt  ddoo  nnoott
bbeenneeffiitt  tthhee  ppaattiieenntt
Several NHBD protocols permit ante-mortem pharma-
cologic interventions and/or ante-mortem or post-
mortem invasive procedures that do not benefit the
patient. These interventions may perhaps hasten death,
and in particular with postmortem invasive procedures,
may be performed with neither family consent, nor the
obligation to inform families subsequently that these
procedures have been performed.

In most reported OPO controlled NHBD proto-
cols from the USA, consent is obtained from the fam-
ily prior to ante-mortem placement of vascular
catheters, and the catheters are not used until death
has been declared. If valid informed consent is
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obtained, this would seem, on balance, to be ethically
acceptable. In fact, in some centres, ante-mortem
placement has permitted rapid cooling and mitigation
of warm ischemic injury following death, and permit-
ted families to grieve at the bedside without having to
witness the patient departing to the operating room
prior to death.

The principle of ‘double-effect’ during end-of-life
care permits the use of medications, such as morphine,
for the specific purpose of relieving pain even though
a secondary effect such as respiratory depression may
occur which hastens death. Because the primary pur-
pose is the relief of pain to the benefit of the patient,
the secondary untoward effect is considered a neces-
sary consequence of the laudable primary purpose.53

NHBD protocols commonly use heparin to prevent
intravascular clotting in the organs to be recovered,
and phentolamine, to maintain vascular perfusion.
Neither of these medications can be considered to be
used for a primary purpose of benefiting the patient,
and either medication may have a negative secondary
effect of hastening death. As such, this would seem to
be a clear violation of an ethical responsibility to the
still alive patient.

Postmortem interventions (such as in situ cold
preservation, cardiac massage and mechanical ventila-
tion, and cardiopulmonary bypass) often proceed in
the absence of consent. Motivating these procedures is
the time constraint and the risk of warm ischemic
injury and the loss of potential donor organs.7 The
rationale behind instituting these interventions is
complemented by the reasoning that their use pre-
vents warm ischemia and offers more families the ben-
efit of donating organs.54 On the other hand, if
families who refuse donation are not informed of the
procedures (to protect them from emotional turmoil)
principles of honesty and integrity are compromised.2
There is a substantial body of literature arguing that
the performance of medical procedures (for educa-
tion) on the recently dead without consent is inappro-
priate. These authors argue that the principle of
respecting the dignity of the recently dead does not
justify the unilateral institution of these procedures
without consent regardless of the cause.55–60

Opponents to NHBD protocols and procedures argue
for a moratorium on such practices unless an “over-
whelming majority” of the public agrees in principle
to these approaches.

TTiimmee,,  ttiimmiinngg  aanndd  tthhee  ddiiggnniittyy  ooff  ddeeaatthh
The need to rapidly retrieve organs to limit warm
ischemic time, and the timing of withdrawal of treat-
ment must be reconciled with the need to respect fam-

ily grieving. The separation from the family at the time
of death has been eschewed as a “desolate, profanely
‘high-tech death,’” and death in a controlled NHBD
as macabre and ghoulish, an antithesis of quality end-
of-life care, when health care teams await at the bed-
side for death and then rapidly procure organs in a
race against ischemic time.61 The use of ante-mortem
catheters to facilitate in situ preservation may mitigate
some of these concerns. In many centres this has
allowed families to remain at the bedside prior to and
during death. The donor is only transferred to the
operating room after the family’s departure.

SShhoouulldd  NNHHBBDD  pprroottooccoollss  bbee  iinniittiiaatteedd  iinn  CCaannaaddaa??
The death of individuals on transplant waiting lists and
the increasing gap between those in need of an organ
transplant, and available organs, remain central to ini-
tiatives to increase organ donation rates in Canada.
The donation and recovery of tissues and organs from
individuals that have died, whether from cardiopul-
monary or neurological criteria, could reduce the gap.
However, the retrieval of organs from NHBD raises
many serious ethical concerns that must be addressed
prior to commencing NHBD initiatives in Canada.

Arnold and Youngner39 first suggested that NHBD
protocols require: 1) community ownership as the
altruistic concept of organ donation is dependent on
community goodwill; and 2) that conflict of interest
should be minimized. Therefore the development of
NHBD policies should be initiated by individuals
exclusive to the transplant community. This does not
imply that transplant professionals should be exclud-
ed, rather, that they bring their expertise as an equal
partner with other health care professionals and mem-
bers of the public and community.52 3) Protocols
should be developed that provide strict guidance on
issues such as determination of death, consent, situa-
tions of potential conflict of interest, and program
evaluation; and 4) policies should develop as a nation-
al consensus, and not simply within single institutions.

In their 1997 report, the Institute of Medicine put
forward six principles relevant to all cadaveric dona-
tions irrespective of the recovery of tissue or solid
organs, and method of the determination of death
(Table II).15 The authors of the report called for a
national policy in the United States as they believed
uniformity would potentially engender public confi-
dence, whereas continuing with disparate local policies
which simply reflect differences in custom, might be
detrimental to the public trust necessary for the entire
organ donation-transplantation process. The recom-
mendations of their follow-up report continue to
emphasize these important principles (Table III).16
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However, these recommendations fail to address clear-
ly important issues such as ante-mortem use of med-
ications not in the best interests of the patient, and
remain silent on certain issues such as postmortem
cannulation, and governance to ensure local compli-
ance with national standards.

CCoonncclluussiioonn
In summary, ethical concerns raised in organ retrieval
from NHBD, include: 1) the determination and timing
of death; 2) real or perceived conflicts of interests for
health care providers and institutions; 3) interventions
performed to the potential harm of the still alive donor
solely for the benefit of the future organ recipient; and
4) the loss of the dignity of the dying process.

In a recent position paper, the Canadian Critical
Care Society called for a moratorium on instituting
local NHBD protocols in Canadian centres.62 We
believe a moratorium should continue until at least a
Canadian national consensus emerges, with reflection
and resolution of contentious issues considerate of
Canadian values and with the input of the Canadian
public. Several strategies, including NHBD protocols,
have the potential to increase organ and tissue dona-

tion rates in Canada. They should all be based on
sound ethical and legal principles, and not just on the
need to match ‘supply’ with ‘demand’.
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