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Throughout the world, the practice of organ donation for transplantation is governed
by the dead donor rule, that is, non-paired vital organs can be retrieved only from
patients who are dead. Prior to the development of the Harvard criteria for brain
death in 1968, all deceased organ donors were declared deceased using circulatory
arrest criteria and thus represented the first donation after circulatory death (DCD)
organ transplants performed [1]. In the United States, most states have adopted the
Uniform Determination of Death Act (UDODA) or a very close variant. According
to the UDODA, an individual who has sustained either (1) irreversible cessation of
circulatory or respiratory functions or (2) irreversible cessation of all functions of
the entire brain, including the brainstem, is dead [2].

Following the acceptance of declaration of death according to neurological crite-
ria as a legal entity, most countries including the United States preferentially utilized
donation after brain death (DBD) donors until the 1990s. At that time, the ongoing
shortage of donor organs led to renewed pursuit of potential donors following decla-
ration of death from cardiorespiratory arrest. Potential controversies surrounding this
form of organ donation caused the Department of Human Health Services (DHHS)
to ask the Institute of Medicine to evaluate the medical and ethical issues surround-
ing DCD transplantation. In 1997, the Institute of Medicinve concluded that organs
recovered from asystolic donors were a medically effective and ethically acceptable
way of bridging the gap between demand and supply of human organs [3].

With DCD, the mode of death and donation is very different from DBD and
raises a number of ethical considerations which include: the timing of the decision
with regard to the withdrawal of treatment in patients who may be potential donors,
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Fig. 2.1 (a, b) Deceased donation pathways

donor treatment prior to death to protect potential donor organs, site for withdrawal
of treatment (based on access to theater), declaration of death, and stand-off time
prior to starting retrieval and organ allocation/sharing and recipient outcomes
(Fig. 2.1). Discussing the ethical issues of DCD is particularly important given the
variations in aspects of clinical practice and DCD policies in different countries, not
just worldwide but even within Europe. Common standards and operating policies
have yet to be defined internationally to ensure the integrity of and public confi-
dence in organ donation and transplantation.

The following are some of the key ethical principles that must be considered in
all decisions surrounding DCD organ donation:

e Altruism: the voluntary stated wish of the individual to make the “gift” of dona-
tion of his/her organs upon death without expectation of reward

e Autonomy: the right of the individual to determine his/her own fate, including
that of his/her organs after death
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e Dignity: the unique and precious status of the human being and the ethical
requirement to treat it respectfully without inflicting harm in both life and death

e Non-maleficence: the ethical principle that healthcare professionals should not
cause harm or distress to their patients

e Futility: the contentious principle that it is unethical to perform interventions
which cannot benefit the individual receiving them; the controversy focusing
upon what does or does not constitute benefit

In addition, the following concepts must be considered with regard to how DCD
organs are utilized or allocated:

e FEquity: the concept of fairness or justice with respect to the way the organs
donated are allocated and utilized.

* Efficiency: this ensures minimal waste of organs.

e Utility: distribution of organs maximizes benefit to recipients, “the greatest good
for the most people”.

Classification of DCD Donors

Initially, to describe donation from patients who died of cardiorespiratory arrest, the
term non-heart-beating donor (NHBD) was used in Europe and was adopted at the
First International Workshop on Nonheart-Beating Donors in Maastricht in 1995. At
that time, donors after circulatory death were divided into four categories known as
the Maastricht classification [4] (Table 2.1).

Attempts to improve the Maastricht classification have focused on adding more
categories. A subsequent form of classification proposed by the Spanish national
consensus to adjust the Maastricht classification included a number of subcategories
[5] (Table 2.2). Further modifications to the classification were proposed by Detry
et al. after the Eurotransplant organization including eight different countries for-
mally recognized the possibility of organ donation after euthanasia in the
Netherlands, Belgium, and Luxemburg [6]. In this classification, a fifth category,
which consists of euthanasia or medically assisted cardiocirculatory death, was
included (Table 2.3). Finally, following the DCD Conference in Paris in 2013, it was
agreed to modify the original Maastricht classification and update according to new
developments but attempt to keep its relative simplicity and straightforwardness
(Table 2.4) [7].

Table 2.1 Maastricht classification of donors after circulatory death 1995

Category Description Procurement
I Dead on arrival Uncontrolled
11 Unsuccessful resuscitation Uncontrolled
I Awaiting cardiac arrest Controlled

v Cardiac arrest while brain dead Uncontrolled
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Table 2.2 Modified Maastricht classification for donors after circulatory death (Madrid 2011)

Uncontrolled
DCD

Controlled
DCD

I

I

11T

1A%

Dead in the
out-of-hospital
setting
Unsuccessful
resuscitation

Awaiting
cardiac arrest

Cardiac arrest
while brain
dead

Includes victims of a sudden death, whether traumatic or
not, occurring out of the hospital and who, for obvious
reasons, have not been resuscitated

Includes patients who suffer a CA and in whom CPR has
been applied and resulted unsuccessful

II. a. Out-of-hospital CA occurs in the out-of-hospital
setting and is attended by an extra-hospital emergency
service which transfers the patient to the hospital with
cardiac compression and ventilatory support

IL. b. In-hospital CA occurs within the hospital, being
attended by healthcare personnel with immediate
initiation of CPR

Includes patients in whom withdrawal of life-sustaining
therapies is applieds, as agreed upon within the
healthcare team and with the relatives or representatives
of the patient

Includes patients who suffer a CA in the process of the
determination of death by neurological criteria or after
such determination has been performed, but before the
transfer to the operating theatre. It is likely that
restoration of cardiac activity is first attempted, with a
switch to the protocol of donation after circulatory death,
if this fails

Table 2.3 Modified Maastricht classification for donors after circulatory death (Detry, 2012)

Uncontrolled
DCD

Controlled
DCD

I

11

I

v

Dead in the
out-of-hospital
setting

Unsuccessful
resuscitation

Awaiting cardiac
arrest

Cardiac arrest
while brain dead

Euthanasia

IA. Cardiocirculatory death outside hospital with no
witness. Totally uncontrolled

IB. Cardiocirculatory death outside hospital with
witnesses and rapid resuscitation attempt.
Uncontrolled

ITA. Unexpected cardiocirculatory death in

ICU. Uncontrolled

IIB. Unexpected cardiocirculatory death in hospital
(ER or ward), with witnesses and rapid resuscitation
attempt. Uncontrolled

IITA. Expected cardiocirculatory death in

ICU. Controlled

IIIB. Expected cardiocirculatory death in OR
(withdrawal phase>30 min). Controlled

IIIC. Expected cardiocirculatory death in OR
(withdrawal phase<30 min). (highly) controlled
IVA. Unexpected cardiocirculatory arrest in a
brain-dead donor (in ICU). Uncontrolled

IVB. Expected cardiocirculatory arrest in a
brain-dead donor (in OR or ICU). (highly) controlled
VA. Medically assisted cardiocirculatory death in
ICU or ward. Controlled

VB. Medically assisted cardiocirculatory death in
OR. Highly controlled
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Table 2.4 Modified Maastricht classification for donors after circulatory death (Paris 2013)

Category 1 Found dead Sudden unexpected CA without any attempt of
Uncontrolled IA. Out-of-hospital resuscitation by a life medical team; WIT to be
IB. In-hospital considered according to national life

recommendations in place; reference to in- or
out-of-hospital (IH-OH) life setting

Category II Witnessed cardiac Sudden unexpected irreversible CA with
Uncontrolled  arrest unsuccessful resuscitation by a life medical team;
ITA. Out-of-hospital reference to in- or out-of-hospital (IH-OH) life
[IB. In-hospital setting
Category III Withdrawal of Planned withdrawal of life-sustaining therapy?;
Controlled life-sustaining therapy expected CA
Category IV Cardiac arrest while Sudden CA after brain death diagnosis during
Uncontrolled  brain dead donor life management but prior to planned organ
Controlled recovery

Avoiding Conflicts of Interest

DCD donors are unique in that prior to declaration of irreversible cessation of cir-
culatory or respiratory function, they are still a living patient. In this setting, there
are many interventions that may improve the successful donation of organs but may
not directly benefit or may even hasten the death of the potential donor. In order to
avoid actual or perceived conflict of interest, the transplant team members should
not be involved in decisions related to patient prognosis, withdrawal of ventilatory
or organ-perfusion support, or determination of death [8].

Potential of DCD

As aresult of public campaigns and information to gain support and understanding, the
contribution of DCD to overall deceased donor numbers has increased but still varies
internationally. Differences in medical practices, public attitudes, legislature, and
resources all influence DCD practice worldwide. In some countries such as the United
Kingdom, the Netherlands, and Spain, DCD accounts for a substantial proportion of
overall deceased organ donors, whereas in other countries it is unusual because of legal
restrictions (e.g. Italy where the death of a patient is declared only after a 20-minute flat
ECG that proves asystole). In Holland, Australia, and the United Kingdom, the numbers
of controlled DCD donors have been increasing substantially over the last decade and
now represent more than one-third of all deceased organ donors (Fig. 2.2) [9].

In the United Kingdom, intensivists are comfortable with making decisions
regarding the futility of continued interventions and support, accounting for as
many as 60% of deaths in the UK ICUs after a decision to limit or withdraw treat-
ments that are judged to be of no overall benefit to the patient [10].

This creates the potential for controlled DCD in contrast to countries such as
Spain and other Southern European countries where decisions to limit life-sustaining
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Fig.2.2 Donors per million population in different countries. (Reprinted from Murphy and Smith
[9]. With permission from Elsevier)

treatments (particularly with regard to admission to ICU) are less common and the
potential for controlled DCD is lower. The reasons for these differences are com-
plex, besides social acceptance of treatment withdrawal and medical care issues,
and many focus on the striking international variation in the ICU bed capacity. For
instance, there are 27 ICU beds per million population (pmp) in the United Kingdom
compared with 76 in Australia and 87.5 ICU beds pmp in Spain; it seems inevitable
that intensivists in the United Kingdom may both avoid admitting patients to ICU
with a hopeless prognosis (including those with acute catastrophic brain injury) and
also consider withdrawing treatments that are no longer beneficial sooner than col-
leagues in other countries with greater critical care capacity [11].

Difference in Treatment Withdrawal
Decision-Making

All DCD guidelines recommend that the decision to withdraw cardiorespiratory
support should always be independent and made before any consideration of organ
donation. Most also advise separation of these discussions in time and that the
approach should be made by staff experienced in organ donation and with
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appropriate training in managing grieving families. No member of the transplant or
donor coordination team should be involved in decision-making around withdrawal
of treatment. Specialist Nurses-Organ Donation should not provide medical care for
the potential donor while they are still alive.

Timing of Treatment Withdrawal

Treatment withdrawal is delayed until a retrieval team has travelled to the donor
hospital and completed their necessary preparations in theatre. It is vital that those
responsible for organ allocation and retrieval do all they can to minimize unneces-
sary delay, recognizing the needs of the donor and their family at this time. This is
particularly important in circumstances when it is proposed to delay withdrawal
until the recipients of particularly vulnerable organs (e.g. liver, pancreas, and lung)
have been identified and admitted to the transplant center.

Manner of Treatment Withdrawal

There is a significant variation in how treatment withdrawal is managed in adult
critical care units, particularly with regard to airway management and the use of
medication to provide comfort. Although guidelines have been published regarding
the withdrawal of treatment, these documents do not provide a specific protocol for
how end-of-life care should be managed. Many DCD guidelines recommend that
treatment withdrawal should follow the standard protocols of the intensive care unit,
to ensure that ICU practitioners do not have a conflict of interest in treatment with-
drawal decisions and practice. The interests of a patient as a donor are better served
by sedation and extubation, as this makes donation more likely and, importantly,
does no harm to the patient. However, while it is widely held that terminal extuba-
tion promotes the possibility of DCD, evidence to support this view is limited and
not supported by data from the “UK Potential Donor Audit.” In any event, there is
currently no consensus within adult ICU practice in the United Kingdom on how the
airway should be managed during treatment withdrawal for DCD or on the use of
adjuvant sedation, anxiolysis, and analgesia. It is therefore usually left to individual
ICUs to formulate their own protocols. Our experience is that planned extubation
should be included in withdrawal protocols. Although the need to develop and
adhere to such protocols applies to all end-of-life care decisions, it is of particular
importance that all units with DCD programs have such protocols and that clini-
cians work within them in a consistent and transparent manner.

Location of Treatment Withdrawal

To standardize the approach to DCD organ donation, local written policies are key
to avoiding misunderstandings. Withdrawal of treatment within the operating
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theatre reduces the potential warm ischemic time (WIT) after the diagnosis of death.
Units planning for withdrawal in the operating theatre must have systems in place
to ensure that a patient’s right to comfort, dignity, and privacy is guaranteed and that
this care is delivered by appropriately trained and experienced healthcare profes-
sionals such as members of the ICU or theater team. The transfer of the care of a
dying patient to theatre staff, who may not be trained and inexperienced in end-of-
life management, is unacceptable and unethical. Similarly, it is important that
unlimited access for close family, friends, and those meeting the religious or spiri-
tual needs of the patient are ensured within this environment. It is also important
that the medical professional responsible for confirming death is suitably experi-
enced and readily available and that a plan for the subsequent care of the patient
should be in place should death not occur. In Australia, withdrawal of cardiorespira-
tory support is almost always undertaken in ICU as it is considered that death in the
operating theatre is a rare and difficult event for staff. Such an approach ensures that
if cessation of the circulation does not occur in a time frame compatible with dona-
tion, further disruption to the family and patient is avoided and distress minimized.
Members of the transplant team, including donor transplant coordinators, must not
be involved in any aspect of the end-of-life care.

Premortem Interventions

Potential DCD donors invariably lack capacity at the time of their final illness,
although there are occasions where patients with neurological illness such as motor
neurone disease, high cervical cord injury, and end-stage respiratory failure have
consented themselves for donation. In circumstances where patients lack capacity
for decision-making, ICU clinicians in the United Kingdom have an obligation to
limit treatments to those which offer some overall benefit to their patient. In the
past, such assessments have focused heavily upon what might be considered to be
in the medical best interests of an individual, an approach that might appear to ren-
der interventions to promote deceased donation for the benefit of a third-party trans-
plant recipient unethical and even unlawful. However, it is now recognized that
what is of “overall benefit” to an individual within the context of their end-of-life
care is much broader than this and should include an assessment of factors such as
their emotional, cultural, family, and religious interests and also the patient’s medi-
cal condition. These interests, including those relating to organ donation, are usu-
ally determined by discussions with the patient’s family and by consulting the organ
donor register in countries that have one. Once it is established that an individual
wished to be an organ donor, then certain interventions can be considered to be in
their best interests if they facilitate donation and do not cause distress or harm.
Interventions that may or may not represent potential harm should be assessed on
an individual basis. What might be the correct course of action for one individual
might not be for another. Using this approach, obtaining blood samples, maintain-
ing life-sustaining treatment, and altering the time and place of treatment with-
drawal may all be considered to be in a patient’s best interests if they had given an
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expressed desire to be an organ donor and they represent no harm, whereas interven-
tions such as systemic heparinization (which might promote the expansion of an
intracerebral hematoma), cardiopulmonary resuscitation, and femoral cannulation
that might inflict pain or distress to a patient or the close family or accelerate death
are unlikely to be considered in the patient’s best interests in most societies.
However, interpretation of these aspects of “care” vary across the world (the utiliza-
tion of premortem heparin is acceptable in the United States but not in the United
Kingdom), and hence the view of what is ethical is not consistent and varies between
countries, hospitals, and clinicians.

Absence of Circulation Before the Diagnosis of Death

One of the most debated areas in the practice of DCD is at what point death can be
declared after loss of the circulation and respiration. DCD requires that death is
declared at the earliest possible time after circulatory arrest that is medically, ethi-
cally, and professionally acceptable to minimize warm ischemic time while ensur-
ing that the dead donor rule is not breached, that is, the patient is not unintentionally
killed as a result of donating their organs. Perhaps surprisingly, there has until
recently been very little professional guidance on how and when to declare death
after loss of the circulation and respiration. This is despite the fact that globally,
circulatory criteria are the most commonly used and accepted criteria for determina-
tion of death. However, the introduction of DCD programs and reports of autoresus-
citation (spontaneous return of the circulation after circulatory arrest) have brought
these criteria into sharp focus and resulted in the publication of many national
guidelines.

Much controversy surrounds the precise time that needs to elapse after the onset
of circulatory arrest before “irreversible” death can be declared. There is a signifi-
cant variation around the world, with some believing that the criteria for the deter-
mination of death are being manipulated to facilitate transplantation while apparently
not breaching the dead donor rule. Others have suggested that the dead donor rule
has resulted in the definition of death being revised inappropriately and should
therefore be abandoned, permitting the removal of vital organs while a donor was
still alive. They argue that with proper safeguards, no patient will die from organ
donation who would not otherwise die as a result of the withdrawal of life sup-
port [12].

Most countries allow death to be confirmed (and therefore organ retrieval to
begin) after 5 minutes of continuous cardiorespiratory arrest (stand-off time). Five
minutes of continuous asystole is sufficient to ensure that both consciousness and
respiration have ceased and that the possibility of spontaneous resumption of the
circulation has passed. However, the brain may at this time remain to some degree
responsive to the artificial restoration of its blood supply, be this as a result of con-
tinued CPR and the introduction of extra-corporeal circulatory support or as a result
of post-mortem interventions that inadvertently provoke the return of ventricular
function. It follows that at this time, that is, after 5 min of continuous asystole,
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irreversibility depends in part upon prohibiting restoration of the cerebral circula-
tion rather than an absolute inability to restore cerebral function. This contrasts with
circumstances in which neurological criteria for the determination of death are
applied. In these circumstances, the pathology leading to the irreversible loss of
consciousness and respiration has been established for several hours before the
diagnosis is made.

The challenges in this area are considerable. Irreversibility in such circum-
stances might be considered to be weaker than when death is confirmed by neu-
rological criteria because here it depends upon intent and pathophysiology.
Others suggest that the loss of circulation should be described as permanent
rather than irreversible, and propose that for the purposes of DCD, death should
only be recognized when the risk of autoresuscitation has passed, when CPR will
not be attempted, and when there is an absolute prohibition on interventions that
may restore the cerebral circulation being undertaken after the declaration of
death. A recent systematic review of autoresuscitation showed that this has only
been reported in the context of abandoned CPR and not when invasive treatment
is withdrawn [13].

There seems to be a growing consensus that a minimum of 5 minutes of con-
tinuously observed and appropriately monitored absence of the circulation,
apnea, and coma will define the point at which death can be diagnosed. The
development of such consensus will increase confidence in the way death is
determined and prevent a repetition of practices in DCD that have previously
aroused much concern and criticism, such as retrieval of a heart from a neonatal
DCD donor after only 75 seconds of loss of the circulation [14]. However varia-
tions in practice exist around the world with a stand-off time of up to 20 minutes
being used [15]. However, with extended stand-off time, the subsequent graft
function may be compromised resulting in non-use or graft dysfunction in the
recipient. Further discussions regarding the ethics of stand-off times are needed
to develop internationally recognized criteria that the general public can have
confidence in.

Interventions After Death

As noted above, warm ischemic injury is a major limiting factor for DCD, and it is
legitimate for retrieval teams to consider the benefits of reversal of such processes
before cold perfusion and how this might be achieved. It is mandatory for critical
care teams to evaluate such proposals within the pathophysiological context of the
criteria used to diagnose death. This is particularly relevent to uncontrolled DCD
that allows CPR to continue after the declaration of death [16]. A recent study has
revealed that 3 patients in a series of 48 had a return of spontaneous circulation
when a mechanical device was used during transfer of potential DCD donors from
the community to the transplant center, one of whom went on to make a good neu-
rological recovery [17].
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There is now a growing consensus that no intervention that might potentially
restore cerebral circulation at a time when nervous tissue might be responsive to
such restoration should be allowed under any circumstances, given the time-
sensitive way in which death is diagnosed in the setting of DCD.

Protocols for uncontrolled DCD raise further specific ethical issues regarding
post-mortem interventions, including how much information families receive and
the acceptability of applying invasive measures to preserve organs before obtaining
consent from the family or establishing the patient’s wishes, particularly with
uncontrolled DCD. The legal framework for donation in Spain, which is one of
presumed consent, is interpreted in practice to support such interventions, while in
the United Kingdom, the Human Tissue Act specifically allows the placement of
femoral perfusion cannulae ahead of the family approach.

Reinforcing Donation Supply: DBD Versus DCD

In the United Kingdom, currently an average of 3.6 organs is transplanted per DBD
donor compared with 2.1 organs per DCD donor [18]. While the number of organs
transplanted from DCD donors may increase in the future, they are unlikely to fully
match those transplanted after DBD, either in terms of the number of organs trans-
planted or their quality. Therefore, the focus of DCD programs should be to provide
the option of deceased donation for patients who will never meet the neurological
criteria for the diagnosis of death, rather than an option for clinical staff and fami-
lies to support donation without the need for lengthy neurological evaluations and
subsequent donor optimization. However, many involved in transplantation express
the view that DCD programs do indeed detract from DBD and thereby jeopardize
cardiothoracic and to a lesser extent liver and kidney transplant programs and point
to the falling number of DBD donors in countries with active controlled DCD
programs.

Detailed analysis in the United Kingdom does not support this view, with the
registry data indicating that the incidence of DBD was declining for several years
before the expansion of the DCD program (Fig. 2.3) [18]. However, in other coun-
tries such as the Netherlands, DCD does appear to have partially replaced DBD. The
decrease in the incidence of death diagnosed by neurological criteria, and therefore
the potential for DBD, over the last 6 years, is primarily a consequence of improved
road safety and changes in the neurosurgical care management and improved out-
comes of acute traumatic brain injury and intracranial hemorrhage.

It is important to ensure that DBD are identified and their potential for donation
is maximized. Of note, it is disconcerning to observe that 10% of DCD donors in the
United Kingdom appear to fulfill the pre-conditions for brainstem death testing but
were not tested. The reasons for this need to be understood and addressed. Audit and
performance management review can lead to further improvement in the cycle of
identifying potential donors and approaching families appropriately to increase
organ donation and graft utilization.
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Fig. 2.3 Total number of liver transplants by donor type, 1 April 2008-31 March 2018, Annual
Report NHSBT. (Adapted from Ref. [18])

Professional training and education programs reinforce the importance of testing
potentially brain-dead patients irrespective of whether they are to become donors,
particularly because it allows clinicians to give the patient’s family a definitive diag-
nosis of death rather than a prognosis that death will follow the withdrawal of
treatment.

Donation After Euthanasia

Euthanasia is a controversial topic with complex ethical arguments well beyond the
scope of this book. In many countries, euthanasia is not a legal practice, and there-
fore any discussion surrounding organ transplantation and euthanasia in places
where it is not legally performed is irrelevant. In both Belgium and the Netherlands,
euthanasia is legally allowed, and organ donation from DCD donors following
euthanasia has been performed [19-21]. In both countries, combining euthanasia
and subsequent organ donation is feasible on legal and medical grounds and is
increasingly gaining social and ethical acceptance [22, 23]. In Belgium, if the
patient is ill, but is not expected to die within the near future, a third physician, with
specific expertise regarding the condition from which the patient suffers, needs to
consult the patient, and a period of at least 1 month between the request for eutha-
nasia and the euthanasia procedure itself has to be respected [22, 23]. In the
Netherlands, the patient should be hopelessly and unbearably suffering, and other
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reasonable solutions should be non-available. In this process, a second independent
physician should be consulted. The euthanasia procedure should be carried out
“carefully,” according to the latest standards [22, 23].

Heart Transplantation from Donation After Circulatory
Death Donors

Although this book is focused on liver transplantation from DCD donors, it is likely
that moving forward, liver procurement teams will be faced with concomitant heart
procurements taking place from DCD donors. There is currently a clinical trial
underway investigating heart transplantation from DCD donors utilizing the OCS
Heart System (TransMedics) [24].

Early transplant programs utilized organs from DCD donors, including the first
heart transplants performed by Christiaan Barnard [25]; however, this practice was
largely abandoned following the acceptance of brain-death criteria. As of late the
ethics surrounding heart transplantation from DCD donors has been thoroughly
debated [26]. In 2012, the American Thoracic Society, the International Society for
Heart and Lung Transplantation, and the United Network for Organ Sharing (among
others) published an official statement in support of DCD [27]. Moreover, DCD
heart transplant programs already exist in the United Kingdom, Belgium, and
Australia.

Previous Legal Controversy

As is stated above, it is imperative that procurement team members are not involved
in decisions regarding patient care in potential DCD donors prior to their death. A
procuring surgeon in California, USA, was previously charged with three felony
counts for allegedly becoming involved in administration of narcotic and anxiolytic
medication during an attempted DCD procurement [28]. Although the surgeon was
ultimately acquitted, this case highlights the importance of even perceived attempts
to influence patient care in potential DCD donors [29].

Executed Prisoners and DCD Transplant

In China, numerous previous international human rights violations related to organ
procurement practices have been described [30, 31]. Historically over 90% of the
organs transplanted in China were from prisoners. Since China does not have a law
recognizing brain death, cardiac death is the standard determination of death for
organ donors in China [32]. Chinese sources claim that all hospitals have terminated
using organs from executed prisoners and the civilian organ donation has been the
sole source for an organ transplant in China since January 2015 [32].
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Country-Specific Laws

As has previously been stated, significant variability exists in DCD organ donation
practices across the world [33]. Table 2.5 [33, 34] provides a list of countries that have
published data on DCD organ procurement activity. Figure 2.4 provides data on total
DCD donors by country from 2017; however, this data is not specific to DCD liver
transplantation [35]. In seven European countries (Finland, Germany, Greece, Bosnia-
Herzegovina, Hungary, Lithuania, Turkey), there is currently no DCD activity, mainly
because of legal restriction. The following section provides country-specific informa-
tion on both laws and practices surrounding DCD organ donation.

Australia
DCD donors in Australia are performed in a controlled fashion (Maastricht category
IIT). A national protocol for donation after circulatory death donors in Australia has

previously been published [36]. In Australia, the mandatory “no-touch” time is
2-5 minutes.

Table 2.5 DCD programs and transplant activity 2008-2016 [33, 34]

Year started “No-touch”  DCD liver transplants
Continent  Country (uDCD/cDCD) time performed 2008-2016'-2
Europe Austria 1990s 10 5
Belgium 2006/2005 5 440
Czech 2002/2015 5 1
Republic
France 2007/2015 5 48
Ireland NA/2011 10 0
Israel 2014/NA 5 0
Ttaly 2007/2015 20 14
Latvia 1973/NA 5 0
Lithuania 2016/NA 5 0
The 1980s 5 336
Netherlands
Norway NA/2010 5 4
Poland 2015/NA 5 0
Portugal 2016/NA 10 0
Russia 1967/NA 30 0
Spain 1980s/2009 5 339
Switzerland ~ 1985/1985 5 45
United 2013/1985 5 1268
Kingdom
North Canada 2006 5 NA
America
USA 1992 2to5 2885
Asia China NA NA NA
Japan NA NA NA
Oceania Australia 2004 2t05 NA
New Zealand 2008 5 NA

uDCD uncontrolled DCD; ¢DCD controlled DCD
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Fig. 2.4 Global DCD donors in 2017 (includes all non-liver DCD organ donors). (Data of the
WHO-ONT Global Observatory on Donation and Transplantation. All Rights Reserved © 2017
Global Observatory on Donation and Transplantation)

Belgium

Both controlled (Maastricht III) and uncontrolled (Maastricht II) DCD donors are
pursued in Belgium. Donation following euthanasia is legal in Belgium. Antemortem
systemic heparinization is allowed in Belgium. In Belgium, the mandatory ‘“no-
touch” time is 5 minutes.

Canada

A Canadian national forum was held in February 2005 to discuss and develop rec-
ommendations on the principles, procedures, and practice related to DCD, includ-
ing ethical and legal considerations [37]. DCD organs have been actively pursued in
Canada since 2006. DCD donors in Canada are performed in a controlled fashion
(Maastricht category III). Premortem administration of heparin is allowed in
Canada, and mandatory “no-touch” time is 5 minutes.
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China

The current cultural traditions of China have precluded a public consensus on brain death.
Chinese culture and law recognize the circulatory death criteria, but concepts such as
vegetative state and brain death remain vague for many Chinese citizens [32]. In China,
there is presently no law recognizing brain death. Since cardiac death is the standard
determination of death, all deceased donors in China are DCD donors. These donors
would likely be considered as Maastricht IV (death by cardiac arrest after brain death) [38].

China has long been criticized for commercial and unethical use of organs from
executed prisoners among the international community [39]. China has received a sig-
nificant amount of international pressure with regard to their organ donation practices.
In 2010 a citizen-based voluntary organ donor system was initiated. With the success
of implementing the voluntary citizen-based organ donation program, all hospitals
have terminated using organs from executed prisoners, and the civilian organ donation
has been the sole source for an organ transplant in China since January 2015 [40].

France

Historically DCD donors were not pursued in France. Procurement from DCD donors
was re-examined in France in 20032004, taking into account the feasibility, results, and
ethical and legal consequences. The terms of the law were changed to authorize dona-
tion after circulatory death, but only for a limited number of pilot centers with a single
national medical protocol issued by the Agence de la biomédecine [41]. Initially, the
End of Life Law, which had only just been passed in 2005, ruled out Maastricht category
III donors at the start of the program. In 2010, the parliamentary information mission on
the revision of the bioethics law invited the Intensive Care Societies to debate and make
recommendations for controlled donation after circulatory death.

Italy

In Italy, a “no-touch” time of 20 minutes is required following cardiac arrest as certi-
fied using continuous ECG prior to commencement of organ procurement. This long
“no-touch” period has long prevented the development of any DCD LT program in
Italy [42]. The first Italian series of DCD LT was initiated in September 2015 using
normothermic machine perfusion (NRP). Systemic heparinization is only allowed
during the agonal period. In Italy, a presumed consent law (opt-out) has been approved
but not enforced, primarily because of lack of data about public opinion.

Japan

For many years, the concept of brain -death was not recognized culturally or legally
in Japan. For this reason, the majority of liver transplants performed in Japan have
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been from living donors. In 1997, Japan’s Organ Transplant Law (OTL) was enacted,
which legalized organ donation from brain-dead donors in Japan [43]. Despite the
legalization of donation from brain- dead donors, the small numbers of deceased
donors in Japan continue to be predominantly DCD donors, given the lack of cul-
tural acceptance of brain -death.

The Netherlands

The Netherlands was one of the first European countries to transplant organs
(kidneys) from DCD donors, starting in the early 1980s [44, 45]. The Netherlands
has also been transplanting livers from DCD donors since 1999 [45]. The
majority of DCD donors in the Netherlands are controlled DCD (Maastricht
category III). Donation following euthanasia is legal in the Netherlands. Both
controlled (Maastricht IIT) and uncontrolled (Maastricht II) DCD donors are
pursued in the Netherlands. In the Netherlands, the mandatory “no-touch” time
is 5 minutes.

New Zealand

Following approval from the multi-region ethics committee in 2007, the Organ
Donation New Zealand (ODNZ) commenced introducing DCD in donor hospital
throughout New Zealand. DCD donors in New Zealand are performed in a con-
trolled fashion (Maastricht category III).

Spain

Spain has been one of the pioneering countries for utilization of uncontrolled DCD
donors. Currently both uncontrolled and controlled DCD donors are performed in
Spain (Maastricht categories I, II, and III). The country is well known for their high
rates of organ donation as well as opt-out donor system. Controlled DCD organ
donation was initiated in Spain in 2009 [46]. Antemortem systemic heparinization
and cannulation are allowed in Spain. The mandatory “no-touch” time in Spain is
5 minutes.

Switzerland

In Switzerland, DCD was introduced in 1985, but it was stopped after the introduc-
tion of the national transplant law in 2007 due to legal uncertainty [47-49]. The law
had apparent inconsistences with the Swiss Academy of Medical Sciences (SAMS).
Subsequently the Federal Office of Public Health (FOPH) made clear that DCD was
authorized by law and that the SAMS guidelines ought to be adjusted to allow
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preparatory medical measures with regard to DCD [48, 49]. After the analysis of the
legal situation and the adaption of the SAMS guidelines, the Zurich University
Hospital was the first to reintroduce a DCD program in late 2011 (Maastricht cate-
gory III; procurement of lungs, livers, pancreas, and kidneys) [50]. The mandatory
“no-touch” time in Switzerland is 5 minutes.

United Kingdom

The United Kingdom has seen a significant increase in the number of organ donors
from 2003 to present. This rise in organ donors has been almost solely because of a
rise in DCD. This has been almost solely a result of an increase in donation after
circulatory death (DCD) from 1.1 to 7.9 donors per million population (pmp)
between 2003 and 2012 [51]. The United Kingdom now performs one of the highest
numbers of DCD transplants in the world. The majority of DCD donors in the
United Kingdom are performed in a controlled fashion (Maastricht category III).
The mandatory “no-touch” time is 5 minutes in the United Kingdom. DCD practice
in the United Kingdom does not allow antemortem systemic heparinization to
be given.

United States

Prior to the development of the Harvard criteria for brain death in 1968, all
deceased organ donors in the United States were declared deceased using circu-
latory arrest criteria. Following the development and acceptance of brain death,
virtually all deceased donors in the United States were DBDs. DCD organ trans-
plantation was reintroduced by the University of Pittsburgh in 1992 [52]. Both the
University of Pittsburgh and the University of Wisconsin described their pioneer-
ing work with controlled DCD kidney and liver transplantation in 1995 [53, 54].
Since that time, the number of DCD organs in the United States has continued to
increase. DCD donors in the United States are almost exclusively performed in a
controlled fashion (Maastricht category III). Antemortem systemic heparinization
is performed for the majority of DCD donors in the United States. “No-touch”
time in the Unites States is between 2 and 5 minutes. The Society of Critical
Care Medicine recommends at least 2 minutes of observation and the Institute of
Medicine recommends 5 minutes [55]. A previous report by Light et al. described
an uncontrolled DCD program in Washington, D.C., that recovered 26 kidneys,
of which 21 were transplanted [56]. This program has since been discontinued.
More recently an uncontrolled DCD protocol was investigated at two academic
centers in Pittsburgh [57]. While four organs were recovered as part of that pro-
gram (three kidneys and one liver), none of the organs were ultimately used for
transplantation.
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Conclusion

The ethical framework for the transplant surgeon and the extended multidisciplinary
team, when utilizing DCD, is important and poorly understood. The onus is on the
accepting surgeon to utilize DCD grafts and to achieve “acceptable outcomes”.
How are these grafts utilized? There is evidence of bias in allocation with reports,
for example, of DCD liver grafts being used disproportionately in patients with
Hepatocellular carcinoma (HCC), women, and low Model for end-stage liver dis-
ease (MELD) recipients [34]. The decision not to use a graft may be straightfor-
ward; however, the tipping point for use is determined by surgeon experience,
recipient urgency and anticipated surgical difficulty, whether the graft was an
import, and the potential cold ischemic time and the likelihood of rescue in the event
of primary graft nonfunction. Are these decision improved by consulting within a
multidisciplinary team? How do surgeons ‘“safely build experience” with DCD
within the surgical team? It may be considered that decisions regarding use may be
more transparent, but consistency of decision-making will also depend on team size
and composition and is likely to err on the side of conservative behavior when con-
fronted by marginal grafts. What constitutes ethical behavior in deciding to utilize a
graft and risk poor outcome in the recipient? This may only become “obvious™ in
retrospect when the outcome is known. Therefore it is important to have mandatory
audit recording outcomes such as marginal graft utilization, graft outcome, the inci-
dence of ischemic cholangiopathy, and waiting list mortality.

Selection and consent of appropriate recipients may also raise ethical issues. The
selection of potential recipients as suitable by the multidisciplinary team for DCD
grafts could permit the use of a young or old DCD liver graft with very different risk
profiles. The consent of the recipient for the use of the liver and the risk profile
should be explicit; otherwise, the ethical behavior of the surgeon will be questioned.
The formulation of algorithms for characterizing risk/benefit of the specific donor-
recipient pairings would be valuable and help the patient understand risk and pro-
vide a benchmark to surgical team to assess their performance.

Informing the recipient of the risk of not being transplanted if the DCD liver is
turned down should also be explicit. In the United Kingdom, not accessing the DCD
donor pool reduces the likelihood of transplantation by 11% [18]. Thus understand-
ing decision-making and graft use is complex and challenging, and there is little
data on surgeon and team performance.

Centre-specific outcome monitoring should include organ utilization, waiting list
mortality, and graft and patient outcomes. Organ allocation schemes appear to be a
greater challenge for DCD compared with DBD because of the risk involved in their
use and the potential for prolonging cold ischemia if organs are “exported.” Machine
perfusion will offer an alternative way forward. For patients who develop ischemic
cholangiopathy after DCD transplant who require retransplantation, there is evi-
dence that they are less likely to be retransplanted in a timely manner and often
receive another marginal graft. This is because the mode of graft failure is different
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with recurrent cholangitis leading to malnutrition and physical frailty and is not
recognized by the majority of allocation schemes as a high priority [58]. Recognition
of this pattern should lead to a facilitation of retransplantation to avoid the disadvan-
tage of receiving second marginal grafts.

Utilizing organs from DCD donors has now become commonplace in the West in
contrast to the East where living donation remains the main form of donation. The
ethical problems associated with their use are very different. DCD grafts should be
considered as marginal grafts except in highly selected donors (less than 40 years,
no steatosis, warm ischemia <30 minutes, cold ischemia >8 hours). The risk of graft
dysfunction/nonfunction is borne by the recipient in contrast to living donation
where the primary risk is for the donor.

The advent of machine perfusion either in situ or ex situ using hypothermic or
normothermic perfusion offers a way forward. The ability to ameliorate ischemia-
reperfusion injury reduces the risk of early graft failure and cholangiopathy.
Normothermic perfusion allows for monitoring organ function prior to transplanta-
tion which would lessen some of the ethical issues clinicians face when consider-
ing using these grafts. Increased utilization would also help the transplant
community in terms of how DCD transplantation is viewed. The low utilization
rates that are currently experienced are expensive in financial and personnel terms.
It risks the burnout of retrieval teams who work hard often for no tangible output.
Hopefully the advent of new technologies to improve or restore potential graft
function prior to transplantation will usher in an era of increasing rates of donor
utilization with excellent clinical outcomes. Machine perfusion should help and
improve utilization of DCD grafts. A number of randomized controlled trials have
been completed, and further studies are planned to assess their impact on DCD
liver transplant. This represents an ethical approach to the evaluation and introduc-
tion of new technology in transplantation. Robust data will provide a robust frame-
work for future clinical practice. The standardization of DCD across the world
should decrease the ethical issues faced by transplant teams today. Ethical chal-
lenges will continue to exercise the transplant community in DCD transplantation,
and continuing audit and the publication of robust outcome measures will reassure
donor families and the general public where support is critical to the future provi-
sion of organ donation.
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