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Abstract Organ transplantation represents one of the great
success stories of 20th century medicine. However, its con-
tinued success is greatly limited by the shortage of donor
organs. This has led to an increased focus within the critical
care community on optimal identification and management
of the potential organ donor. The multi-organ donor can
represent one of the most complex intensive care patients,
with numerous competing physiological priorities. Howev-
er, appropriate management of the donor not only increases
the number of organs that can be successfully donated but
has long-term implications for the outcomes of multiple
recipients. This review outlines current understandings of
the physiological derangements seen in the organ donor and
evaluates the available evidence for management strategies
designed to optimize donation potential and organ recovery.
Finally, emerging management strategies for the potential
donor are discussed within the current ethical and legal
frameworks permitting donation after both brain and circu-
latory death.
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Introduction

Organ transplantation represents the optimal treatment for
end-stage organ dysfunction. Currently the greatest limiting
factor in the ongoing success of transplantation is the wid-
ening disparity between supply of adequate donor organs
and demand for transplantation [1, 2]. This has led to an
increased focus within the critical care and transplant com-
munity on optimizing the utilization of donor organs,
through active management of the potential donor and
through broadening of the donor eligibility criteria. For the
intensivist, the potential multi-organ donor is a complex
patient to manage. They may have profound physiological
and homeostatic derangements, and there are often compet-
ing management priorities between different organs, which
must be balanced to optimize overall donation potential. The
growing acceptance of marginal donors, and re-emergence
of donation after circulatory death (DCD), has added further
complexity. Increasingly there has been a move toward
protocol-based critical care management of organ donors;
however, it is important to understand the available evidence
on which protocols are based, and its limitations.

This review outlines current understandings of the phys-
iological derangements seen in the organ donor and evalu-
ates available evidence for management strategies designed
to optimize donation potential and organ recovery, with
reference to both donation after brain and circulatory death.

Defining the Potential Donor in 21st Century
Transplantation

Prior to the acceptance of the concept of brain death, all
organs were procured following cardiac arrest of the donor.
The establishment of the Harvard Criteria for brain death in
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1968 [3] allowed for donation after brain death (DBD),
which remains the principal source of donor organs in most
Western countries today. Brain death is associated with
derangements in hemodynamic, endocrine, and metabolic
homeostatic processes [4]. Subsequently, strategies for the
management of organ donors have primarily focused on the
normalization of donor physiology following brain death [5].

The persistent shortfall of organs for transplantation has
resulted in the recent re-emergence of DCD as a means of
expanding the donor pool, re-defining the nature of the
potential donor in the 21st century. In DCD, death is de-
clared only after the heart has stopped, and there must be
proof of irreversibility, before donation procedures can be
commenced. Potential DCD donors have usually sustained a
catastrophic brain injury or other end-stage disease (muscu-
loskeletal, pulmonary, severe high spinal cord injury) where
there is no expectation for meaningful survival, but who do
not otherwise meet brain death criteria [6–8]. The first
international workshop on DCD took place in Maastricht
in 1995. It defined four types of DCD and a further category
was added in 2000 [9] (Table 1; [10]). Controlled DCD
(Category III and IV) has since become a potential group
of organ donors in many centers. Uncontrolled DCD (cate-
gory I, II, and V) is rarely performed outside of Spain, and is
not permitted in many countries.

DCD donation involves a significantly different set of
pre-donation processes compared to DBD. As such the
nature of the potential donor in the 21st century has devel-
oped to include two physiologically and legally distinct
types of organ donor requiring intensive care management.

Donation After Brain Death Management

Hemodynamics

The cardiovascular system is profoundly affected by brain
death [11]. Brainstem ischemia caused by rising intracranial
pressure initially results in systemic hypertension, in an attempt
tomaintain cerebral perfusion. Ischemia progresses in a rostral-

caudal direction, causing parasympathetic activation and sinus
bradycardia. Unopposed sympathetic stimulation follows as
ischemia reaches the medulla oblongata, resulting in an intense
but transient “autonomic storm” with massive catecholamine
release, which causes vasoconstriction and diminishes end-
organ perfusion [4]. Finally, cerebral herniation and spinal cord
ischemia lead to deactivation of the sympathetic nervous
system, catecholamine insufficiency, and blunted homeostatic
responses [12] causing marked vasodilation, a fall in cardiac
output, and hemodynamic instability. These physiological
perturbations may then result in the development of myocar-
dial necrosis [13], predisposing to arrhythmias [14].

While systemic hypertension generally represents a tran-
sient phase in the progression to brainstem death, the hypo-
tension that follows is profound, sustained, and threatens
organ viability [15]. The etiology of hypotension in the
brain-dead donor is multifactorial, and well described else-
where [16]. In addition to neurohormonal disturbances pre-
cipitating vasodilation and capillary leakage, donors are
often intravascularly deplete prior to brain death either as a
result of osmotic therapy used to manage rising intracranial
pressures, or blood loss. This is compounded by the devel-
opment of diabetes insipidus (DI), which occurs as a result of
the panhypopituitarism accompanying brain death. Failure to
correct these cardiovascular disturbances will result in poor
end-organ perfusion and inadequate tissue oxygenation.

Immediate hemodynamic management should focus on
correction of hypovolemia and support of perfusion pressure
and cardiac output. Where cardiac donation is considered,
echocardiography is often helpful. Early poor echocardiog-
raphy parameters (left ventricular ejection fraction <45 %)
are an indication for institution of more aggressive manage-
ment and monitoring strategies, rather than an absolute
contraindication to cardiac donation per se, as initial myo-
cardial dysfunction can often be successfully corrected [17].

When hemodynamic stabilization is not achieved despite
adequate volume expansion, cautious use of vasoactive
drugs is warranted. Dopamine has been the inotropic agent
of choice [18], with addition of a second vasoactive agent in
patients with dopamine requirements >10 ug/kg/min. Both

Table 1 DCD donor categories according to the Maastricht classification

Category Type of donation Status of potential donor Hospital department

Category I Uncontrolled Dead upon arrival Accident and emergency

Category II Uncontrolled Unsuccessful resuscitation Accident and emergency

Category III Controlled Awaiting cardiac arrest Intensive care

Category IV Controlled Cardiac arrest after brainstem death Intensive care

Category V Uncontrolled Cardiac arrest in a hospital inpatient Hospital ward

DCD donation after circulatory death.

(Modified from: Kootstra G, Daemen J, Oomen A, (1995) Categories of non-heart-beating donors. Transplant Proc 27: 2893-2894) [10].
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dopamine and other catecholamines have been shown to
have immunomodulatory effects, inhibiting upregulation of
adhesion molecules [19], which may be of benefit in reduc-
ing the systemic inflammatory response (SIR) to brain
death. However, dopamine has also been shown to suppress
the function of anterior pituitary hormones [20].

High requirements for vasoactive support were initially
considered grounds for exclusion from donation, although
subsequent data in the late 1990s showed limited or no
association between vasopressor requirements and outcome
after transplantation [19, 21, 22].

There has been a move away from high-dose vasoactive
therapy toward the use of vasopressin, based on studies dem-
onstrating successful maintenance of hemodynamic stability
and a catecholamine-sparing effect in DBD without impair-
ment of graft function [23••, 24, 25]. Vasopressin (± arginine)
is currently recommended by the American College of Cardi-
ology as the initial therapy of choice for achieving donor
hemodynamic stability [26]. Vasopressin also enhances the
vascular sensitivity to catecholamines, and where hemody-
namic stability cannot be achieved with vasopressin alone
[27], its use in conjunction with catecholamines assists in
minimizing vasoactive requirements. However, high-quality
clinical trials comparing the different inotropic and pressor
agents in the donor population are lacking.

When hemodynamic goals are not achieved despite the
use of vasopressor and inotropic agents, institution of hor-
monal therapy is warranted.

Pulmonary Considerations

The lungs remain one of the most difficult organs to pre-
serve following brain death, being transplanted in only 15–
25 % of donors [28, 29]. They are vulnerable to a series of
injuries both prior to and after the onset of brain death.
While some donor factors associated with poor outcome
(eg, donor age and smoking status) are fixed, many factors
(eg, prolonged mechanical ventilation, broncho-aspiration,
atelectasis, barotrauma, and hemodynamic instability) are
potentially modifiable through optimal donor resuscitation
and management. With appropriate management strategies
significant reconditioning is possible, allowing successful
conversion to donation, with acceptable short- and medium-
term outcomes [30, 31•].

The onset of brainstem death results in acute systemic
vasoconstriction and a rise in systemic vascular resistance.
Left ventricular output decreases and left atrial pressure rises,
venous return increases, and blood is shifted into the more
compliant pulmonary circulation, elevating hydrostatic pres-
sures across the pulmonary capillary membrane [32] and
resulting in neurogenic pulmonary edema. Uncontrolled sym-
pathetic activity triggers an SIR, initiating infiltration of neu-
trophils and increasing pulmonary endothelial permeability,

which further contributes to lung injury [33, 34]. The local
release of proinflammatory cytokines is a prominent feature in
DBD. Bronchoalveolar lavage concentrations of neutrophils
and interleukin-8 have been shown to be predictive of early
graft failure and mortality after lung transplantation [35, 36].
Interestingly, proinflammatory pathway activation and subse-
quent SIR-mediated lung injury appear to be features of DBD
but not DCD lungs [37, 38], suggesting that these inflamma-
tory changes, which may contribute to both early and late graft
dysfunction, are unique to the process of brain death. Finall,
hormonal instability appears to reduce alveolar fluid clearance
(AFC) resulting in significant accumulation of extravascular
lung water [39].

Adequate gas exchange and good oxygenation are con-
sidered to be the most important indicator for the functional
quality of the lung [28]. However, even if initial Pa02/Fi02 is
poor, scope exists for improving these parameters as part of
an aggressive donor management strategy [40], and an
isolated finding of a marginal arterial P02 should not on its
own be used as grounds for exclusion. The PaO2/FiO2 ratio
can be affected by reversible processes such as retained
secretions, pulmonary edema, and atelectasis. Endobron-
chial suctioning should be performed regularly and bron-
choscopy undertaken to assess the airways and remove
mucous plugs.

Approaches to mechanical ventilation of the donor are
highly variable [41]. Current trends favor the use of low
tidal volume ventilation, based on evidence from studies
of acute respiratory distress syndrome [42]; however,
there are no prospective randomized trials in organ
donors. Pulmonary recruitment maneuvers (involving
short periods of pressure-controlled ventilation with inspi-
ratory pressures of 25 cm H20 and a positive end-
expiratory pressure [PEEP] of 15 cm H20 for 2 h before
return to conventional volume-controlled ventilation with
a lower PEEP of 5 cm H20) have been shown to prevent
atelectasis and open alveoli, thereby improving gas ex-
change in potential donors [30, 43]. Administration of
aerosolized terbutaline has been shown to increase AFC
via β-adrenergic stimulation in an ex vivo human lung
model [44] and in a porcine model [45] and is currently
the subject of a randomized multicenter controlled trial
(BOLD study; β-agonist for oxygenation in lung donors)
[46•]. In addition, triiodothyronine (T3) and low-dose
dopamine may increase AFC [44, 47].

Management strategies in the potential lung donor require
careful consideration of cardiopulmonary interactions. Unlike
in the abdominal organs, where aggressive fluid resuscitation
is beneficial to maintain organ perfusion, excessive fluid
administration can cause rapid deterioration in lung function
and preclude donation. In addition, the use of catecholamines
has been associated with impaired gas exchange when the
lungs are subsequently used for transplantation [48].
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Hormonal Therapy

Brainstem herniation and ischemia results in the sudden
transient release of catecholamines from the post-
ganglionic sympathetic nerve endings, the so-called “cate-
cholamine storm” [13, 14, 49]. This catecholamine surge is
followed by sustained pituitary failure, with gross disturban-
ces in circulating levels of cortisol, thyroid hormones, anti-
diuretic hormone (ADH), and insulin [14, 50]. The correc-
tion of these hormonal changes in the donor remains an area
of contention due to conflicting published experimental and
clinical results [13, 14, 49].

Posterior pituitary insufficiency, resulting in ADH deple-
tion and development of central DI, is seen in up to 90 % of
DBD donors [51, 52]. Exogenous replacement of ADH in
DBD (with arginine vasopressin or desmopressin) has been
shown to improve graft function in kidney, liver, and cardiac
recipients [17, 53, 54]. Arginine vasopressin confers the
added advantage of a combined vasopressor and antidiuretic
effect but high doses may induce coronary, renal, and
splanchnic vasoconstriction [55].

Volume replacement is essential in the management of
DI. Following initial volume expansion to correct hypovo-
lemia, the use of hypotonic volume replacement to actively
correct serum hypernatremia has been advocated. Hyper-
natremia has been shown in several retrospective series to
be associated with an increased rate of primary nonfunction
(PNF) in liver transplantation [56–58]. Moreover, correction
of severe hypernatremia (>155 mM) prior to procurement
appeared to abrogate post-transplant liver dysfunction [59].
Recently, the importance of both peak and terminal serum
hypernatremia in the donor on post-transplant liver function
has been challenged. In a single-center series of 1013 DBD
liver donors, neither moderate (160–169 mEq/L) nor severe
(>170 mEq/L) peak or terminal serum sodium concentra-
tions impacted on graft survival up to 1 year post-transplant
[60]. These findings have been supported by three smaller
studies [61–63], suggesting that donor hypernatremia
should not be a reason for exclusion of liver donation.

Deficiencies of the anterior pituitary hormones have been
reported in organ donors—specifically T3, thyroxine (T4),
adrenocorticotropic hormone, thyroid-stimulating hormone,
and human growth hormone. However, early results inves-
tigating the role of thyroid hormone replacement in DBD
were conflicting. To address this, a multicenter retrospective
analysis evaluating hormonal resuscitation (HR) was under-
taken by the United Network of Organ Sharing (UNOS),
involving 10,292 donors. Donors that were treated with
three-drug (methylprednisone, T3/T4, and arginine vaso-
pressin) HR protocols had a mean number of organs trans-
planted per donor (OTPD) 22.5 % higher than those
managed with no HR (P<0.001) [64]. Three-drug HR was
associated with a statistically significant increased probability

of successful kidney (7.3 %), heart (4.7 %), liver (4.9 %), lung
(2.8 %), and pancreas (6 %) donation and improved recipient
survival at 1 year.

Hyperglycemia is often encountered in the DBD donor,
in part due to the development of insulin resistance [65].
There is minimal data to support or refute the use of tight
glycemic control in the potential donor. Significant hyper-
glycemia (glucose>200 mg/dL) is known to damage the
pancreatic β cells and has been reported as a risk factor
for PNF in pancreas recipients [66]. Given the conflicting
results reported with tight glycemic control in the general
intensive care population, management strategies directed at
maintenance of normoglycemia using short-acting insulin
infusions seem reasonable.

Monitoring and Goals of Management

Successful donation and acceptable graft outcomes are
dependent on the maintenance of hemodynamic stability
in the potential donor. Management goals are based on
achieving normovolemia to achieve optimal tissue perfu-
sion, while minimizing vasoactive drug therapy [16]. Si-
multaneous assessment and management of the potential
donor is required, which may require specialized monitor-
ing to achieve specific goals, particularly in the hemody-
namically unstable donor.

Almost all potential DBD donors will have invasive
monitoring prior to declaration of brain death and these
should remain in place. Serial echocardiography yields sub-
stantial information, particularly in the potential cardiac
donor. Ejection fraction is frequently poor, particularly im-
mediately post-catecholamine storm, but this does not pre-
clude eventual heart donation, as the use of hormonal
therapy may “salvage” donation potential [17]. Most centers
with published protocols aim for a minimum mean airway
pressure (MAP) of between 60 and 65 mm Hg, heart rate of
60–100 bpm, and urine output of 0.5–3 mL/kg/hr, although
the evidence to support the use of these as end goals is not
well established [23••].

Failure to meet hemodynamic goals despite adequate vol-
ume replacement is considered indication for institution of
invasive hemodynamic monitoring [67]. This may include
use of a pulmonary artery catheter, serial echocardiography
(transesophageal provides the most reliable images [68]), and/
or the use of newer devices that employ transpulmonary
thermodilution and pulse contour analysis to calculate cardiac
output, stroke volume variation, intrathoracic blood volume,
and extravascular lung water (pulse contour continuous car-
diac output [PiCCO], or USCOM™) [69]. While a number of
different devices exist, based on currently available evidence,
the protocol followed for achieving end goals appears more
important than the type of monitoring [17, 69, 70].
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Standardization of donor management through the use of
specific clinical parameters as end points of resuscitation—
so-called donor management goals (DMGs)—has improved
the outcome of potential donors [70–72]. Currently no na-
tional or international guidelines for best practice exist, in
part because evidence to support the use of specific DMGs
has only recently started to emerge [23••, 73]. DMGs vary
between centers, but those reported in the literature have
included MAP, average central venous pressure, pH, termi-
nal PaO2, terminal sodium, terminal glucose, vasopressor
use (number and dose), and urine output as resuscitation end
points. Achievement of DMGs is associated with a sig-
nificant overall increase in the number of OTPD in
standard criteria donor, with less benefit seen in extend-
ed criteria and DCD donors [73]. UNOS recently
reported on their early experiences using eight common
DMGs. Achievement of DMGs increased the number of
OTPD; however, on multivariate analysis the only sig-
nificant independent variables were terminal PaO2>
100 mm Hg, low vasopressor use (≤1 vasopressor used
at low dose; dopamine <10 ug/kg/min, phenylephrine
<60 ug/min, norepinephrine <10 ug/min), and glucose
control (<200 mg/dL). Successful transplantation of tho-
racic organs was more dependent on the attainment of
DMGs than that of abdominal organs. In keeping with
international difficulties in successfully procuring lungs,
lungs were found to be the least resilient organ in the
presence of suboptimal donor parameters, particularly
PaO2, where a 10- to 15-fold increase in successful
lung transplantation was seen when this parameter was
met [23••].

The Multi-Organ Donor

The US Health Resources and Human Services Administra-
tion stipulates among its national goals for organ donation
an achievement of 3.75 OTPD [23••]. In the face of wors-
ening donor shortages, maximizing OTPD provides a means
of expanding the donor pool. Management of the multi-
organ donor represents a unique challenge for the intensiv-
ist, as different organs have competing requirements. Nota-
bly, organ perfusion requirements, as well as the choice of
fluid therapy and end management goals used to address and
monitor these, differ markedly. Liberal volume replacement
is important for maintaining optimal organ function in the
kidney, but may be detrimental to the lungs. Therefore, early
identification of individuals in whom the lungs are poten-
tially suitable for donation allows for implementation of a
more focussed management strategy. While inotropic sup-
port may improve renal perfusion, it is associated with
cardiac graft dysfunction [74], so it needs to be titrated
cautiously. HR has been shown to rescue potential donors;

however, prolonged periods of HR post declaration of brain
death are associated with poorer outcomes for cardiac [75]
and renal [76] recipients and increase the likelihood of
progression to somatic death [77••], thereby risking the
viability of all organs.

Donation After Circulatory Death Management

Legal, Moral, and Ethical Issues for the Intensivist

A resurgence of interest in DCD has occurred as a result of
international recognition of the need to increase the organ
donation rate [78]. The role of DCD in transplantation has
dominated both the donor and recipient literature in recent
years. The relative risks and benefits of DCD, as well as the
ethical and legal considerations when managing the poten-
tial DCD donor, remain controversial [8]. In most countries,
DCD has not been directly addressed by existing law, result-
ing in varied interpretation of organ and transplant legisla-
tion designed for the DBD donor; these complex issues are
well covered in the first book on the subject [79].

Given the moral, ethical, legal, and practical complexities
of DCD, strong and explicit coordination of care of potential
donors is essential between emergency physicians, intensiv-
ists, organ procurement organizations, and transplant
surgeons.

Controlled DCD are predominantly intensive care unit
patients, and represent the vast majority of DCD donors
worldwide. Controlled DCD involves planned withdrawal
of treatment in the face of catastrophic illness, where a
competent patient or next of kin has consented. The decision
to withdraw treatment must be made entirely independently
and prior to any discussion about donation. DCD should
only be considered when DBD is not possible [8], when the
organ procurement team and transplant surgeons have ex-
perience in the management of the DCD donor, and where a
hospital DCD protocol is in place [6–8, 80, 81]. As with
DBD, identification of potential DCD donors and notifica-
tion of the organ procurement team is the responsibility of
the ICU.

Withdrawal of Ventilator and Organ Perfusion Support
and Declaration of Death

To minimize warm ischemic time (WIT), withdrawal of life-
supporting treatment should take place in the operating
room [8]. Withdrawal of support, administration of medica-
tions such as morphine to minimize distress, monitoring of
vital signs, clinical documentation, and the certification of
death must be done by the patients’ physician, independent
of the transplant team. It is imperative that this division
between treating team and procurement team is maintained,
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and failure to maintain boundaries has been the cause of a
highly publicized lawsuit [82].

Organ donation can only commence following certifica-
tion of death. If the time between withdrawal of treatment
and certification of death is prolonged or characterized by
hemodynamic instability, hypoxic organ damage is likely.
Different organs have differing tolerance to this period of
warm ischemia. In liver transplantation a WIT—defined as
the time that systolic blood pressure is less than 50 mm Hg
to commencement of aortic perfusion—of more than 30 min
is considered grounds for failure to donate [7, 83–85].
Kidneys are more resistant to the effects of warm ischemia,
and many centers would still transplant grafts with a WIT of
up to 60–120 min.

Reliably predicting which patients are likely to die
within a timeframe that permits donation following with-
drawal of life-supporting treatment is difficult as it
depends on multiple factors including the patients’ hemo-
dynamic, respiratory, and neurological status as well as
the impact of treatment withdrawal. Two numerical tools
have been created, the University of Wisconsin DCD and
the UNOS tools, to identify potential DCD donors who
are likely to die within 60 min of withdrawal of life-
sustaining treatment [86, 87]. The utility of these scoring
systems in the setting of transplantation is limited due to
derivation bias, lack of validation, and limited generaliz-
ability. Families need to be made aware that not all
potential DCD will proceed to donation. In patients who
are not certified dead, end-of-life care is continued in the
ICU or ward environment as it would be for patients who
were not potential donors.

Following certification of death, a waiting period must be
observed prior to commencement of donation to exclude the
possibility of “auto-resuscitation.” This so-called “no-
touch” period remains under debate and a range of waiting
period durations have been endorsed [6, 8, 80, 88]. Current-
ly the no-touch period appears to be arbitrarily set between 2
and 5 min at most centers [7, 8]. The chance of auto-
resuscitation needs to be balanced against the knowledge
that WIT has a detrimental effect on recipient outcome [89].
Until such time as further evidence becomes available, a
minimum period of 2 min and a maximum period of 5 min
waiting time seem appropriate.

Premortem Intensive Care Management in DCD

The use of pharmacological therapies aimed at stabilizing
the donor to facilitate successful procurement of organs has
become standard practice in the setting of DBD. These
management strategies are implemented after the declaration
of brain death and prior to donation over a period of several
hours to days. The use of both pharmacological and invasive
strategies in the DCD donor to maximize donation potential

prior to certification of death is controversial. Ethical ques-
tions have been raised over the use of therapies aimed at
maintaining or improving donor potential that have no direct
benefit to the donor, but carry a theoretical risk of hastening
death [90]. In some centers, premortem administration of
heparin by the donor’s treating team close to but prior to the
time of withdrawal of support is routine, on the basis that
heparin is unlikely to hasten the death of the donor but
facilitates organ perfusion and therefore graft function. In
much of Europe, the Maastricht policy is followed, which
precludes the use of medication that is not beneficial to the
patient until after death [91]. Where premortem donor ther-
apies are administered, most hospital protocols and practice
guidelines recommend that specific informed consent for
each agent is obtained from the patient’s next of kin prior
to withdrawal of support [7, 92, 93].

More invasive premortem strategies for improving organ
recovery in DCD have been proposed. As prolonged warm
ischemia is associated with high rates of delayed graft
function and PNF, minimizing WIT through rapid recovery
techniques and prompt cooling to slow metabolic demand in
the tissues is critically important. Premortem cannulation—
in which the femoral artery and vein are cannulated prior to
withdrawal of organ support to allow rapid infusion of cold
preservation solution after declaration of death—is practiced
by some centers. Femoral arterial and venous catheters (±
aortic occlusion balloons) have also been placed during the
premortem period for use with extracorporeal membrane
oxygenation (ECMO) after certification of death [94]. How-
ever, the use of ECMO in the setting of DCD remains one of
the most controversial areas in transplantation currently.
Early single-center experiences with ECMO have shown
improved outcomes in kidney, livers, and pancreas recipi-
ents [92–96], expanding the potential organ donor pool by
33 % in one series [95]. However, concerns have been raised
that ECMO-assisted DCD without the use of a thoracic
aortic occlusion balloon prevents brainstem death and
allows for cerebral reanimation, retroactively interfering
with the determination of death. Even when used with an
occlusion balloon the technique is highly invasive and while
within legal frameworks for donation, some have contended
it violates the spirit on which legislation to protect the donor
was formed [97•].

The ECMO-assist debate highlights one of the ongoing key
ethical questions for all premortem donor management—the
need to protect the best interests of their dying patient, while
simultaneously facilitating their wish to donate. In the face of
considerable scarcity of donor organs, it is imperative that
end-of-life care for the dying patient is not compromised by
the desire to protect and preserve organ function for future
recipients. Furthermore, it is the responsibility of the intensive
care community to uphold standards of care and ensure safe
practice in this area. Failure to do so risks jeopardizing the
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public, professional, and legal support that is fundamental to
the development and success of DCD programs.

Conclusions

Optimal care of the potential organ donor is one of the most
important and often overlooked aspects of transplantation.
Despite recent advances in our understanding of the processes
of death in the context of donation, the area remains medically
challenging and ethically complex.

Management strategies for the DBD donor have be-
gun to shift from those aimed primarily at correcting
pathophysiological disturbances associated with brain
death, to an algorithmic management approach based
on achieving clinically relevant end goals to increase
the number and quality of transplantable organs from
each donor. Given the success of early goal directed
management protocols in other areas of intensive care
medicine, this approach seems warranted. Our under-
standing of optimal management of the DCD donor
remains in its infancy and the focus to date has been
on defining the moral and ethical boundaries from
which donor management strategies can be developed.
Concerns have been raised that DCD has occurred at
the expense of DBD donation, rather than as a new
source of donors. As the clinical and legal framework
for identifying and managing potential DCD donors is
established, more research into the relative benefits of
different management strategies will be required.

The recent intense interest in DCD appears to have
diverted focus away from optimizing management of the
DBD donor. However, many questions pertaining to the
DBD donor remain incompletely answered. While the
authors recognize the challenges in conducting sound clin-
ical research in this field, commitment to undertaking high-
quality prospective research—ideally randomized controlled
trials (RCTs)— to inform best practice remains paramount
to optimize donation practice, and in turn recipient out-
comes. In both the DBD and DCD literature there continues
to be a heavy reliance on evidence from retrospective anal-
ysis of databases to inform decision making and guide
protocol development. Several pressing clinical questions
for DBD organ donor management—namely the role of
vasopressor versus inotropic agents, the importance of
hormonal therapy in the stable donor, the significance of
maintaining tight glycemic control in the donor, and the
role of invasive cardiac monitoring—are only likely to
be definitively answered by well-designed, multicenter
clinical trials. Until such time as this occurs, developing
standardized evidence-based recommendations as to op-
timal management strategies for the potential organ do-
nor remains difficult.
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