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� Abstract—Background: More than 100,000 Americans
with failing organs await transplantation, mostly from dead
donors. Yet only a fraction of patients declared dead by
neurological criteria (DNC) become organ donors. Discus-
sion: Emergency physicians (EPs) can improve solid or-
gan donation in the following ways: providing perimortem
critical care support to potential organ donors, promptly
notifying organ procurement organizations (OPOs), asking
neurocritical care specialists to evaluate selected emergency
department patients for death based on established neu-
rologic criteria, participating in research to advance these
developments, implementing automatic OPO notification
technologies, and educating the professional and lay commu-
nities about organ donation and transplantation, including
exploration of opt-out (presumed consent) organ recovery
policies. Conclusion: With future improvements in organ
preservation and DNC assessment, EPs may become even
more involved in the donation process. EPs should support
and engage in efforts to promote organ donation and trans-
plantation. © 2022 Elsevier Inc. All rights reserved. 

� Keywords—Emergency physicians; Organ donation; De-
termination of death; Resuscitation; Informed consent; Tis-
sue and organ recovery 

Introduction 

American society suffers the financial and medical bur-
den of having more than 100,000 Americans currently
treading the precarious line between life and death while
awaiting solid organ transplants. Successful transplanta-
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tion improves and often extends the lives of patients with
organ failure. As they await organ transplantation, pa-
tients must rely on medical treatments that inadequately
substitute for their failing organs. Until we have better
options to prevent and treat organ failure, maximizing
the number of transplantable organs is a moral impera-
tive. Although about 50,000 patients are declared dead
by neurological criteria (i.e., “brain death”) in U.S. hospi-
tals annually (2.06% of in-hospital deaths), only 12,600 of
these patients became organ donors in 2020 ( 1 ). Because
each donor supplies, on average, about three organs, and
some 37,000 patients declared dead by neurologic crite-
ria (DNC) in 2020 did not become organ donors, up to
100,000 potentially transplantable organs were not in the
donor pool ( 2 ). Even when solid organ donation is pre-
cluded, tissue donation may be possible: one tissue donor
can affect up to 75 lives ( 3 , 4 ). We believe that more can
be done to recover these scarce resources, and that future
advances in transplantation biology and neuroscience will
allow us to have an expanded role. 

Depending on which organ is failing, other substitution
therapies are available, including dialysis as a renal re-
placement therapy and ventricular assist devices for some
failing hearts. These alternatives, however, have far worse
patient outcomes than organ transplantation. Despite its
benefits, transplantation is still considered a “halfway
technology,” described by Lewis Thomas as “at the same
time highly sophisticated and profoundly primitive …
[representing things] one must continue to do until there
mber 2022; 
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is a genuine understanding of the mechanisms involved in
disease” ( 5 ). 

Several novel therapies are on the horizon, including
better preservation or nanotechnology repair of failing or-
gans; xenotransplantation; and synthetic, mechanical, or
3D-bioprinted organs ( 6–9 ). Until those therapies demon-
strate clearly beneficial outcomes and become widely
available, most organ failure patients will depend on
transplantable organs from living or deceased donors.
Transplantable kidneys can be recovered from deceased
or living donors. The only available methods to increase
donation of many organs (the heart, pancreas, and for most
liver, lung, and intestine transplants) are donation after cir-
culatory determination of death (DCD) or donation after
neurologic determination of death ( 10 ). DCD can occur
in different settings. Prehospital/emergency department
(ED) organ recovery after sudden death has been referred
to as “uncontrolled DCD” (uDCD). In-hospital organ re-
covery after patient- or surrogate-authorized withdrawal
of life prolongation measures and subsequent declaration
of death by circulatory criteria is sometimes called “con-
trolled DCD” ( 11 ). 

Emergency physicians (EPs) frequently treat patients
in cardiac arrest. Return of spontaneous circulation in
these patients is often accompanied by critical brain dam-
age from trauma or stroke. Determining whether these
patients may qualify as organ donation candidates typi-
cally occurs in a critical care unit, not in the ED. Never-
theless, EPs may play a major role in increasing referrals
of potential donation candidates that may in turn increase
the likelihood of eventual transplantation. The American
College of Emergency Physicians has recognized this,
declaring that “hospitals and EDs should have policies
and procedures that facilitate donation and procurement.
Procedures should specify the roles of the physicians, hos-
pital staff, surgery recovery teams, and organ procurement
agencies” ( 12 ). 

EPs can improve solid organ donation in several ways
( Table 1 ) ( 13 , 14 ). This section will consider each of these
ways to promote organ donation in turn. 

Provide Appropriate Treatment 

The EP’s primary duty is to provide appropriate treat-
ment for patients who can benefit from their help. This
duty is limited by a duty to respect decisions to de-
cline treatment by patients with decision-making ca-
pacity, by authorized surrogate decision-makers, and by
treatment preferences expressed in advance directives.
Aggressive treatment consistent with current resuscita-
tion guidelines provides the best opportunity for pa-
tients to recover from their acute event and also max-
Downloaded for Anonymous User (n/a) at The University of Ariz
2022. For personal use only. No other uses without permission
imizes the potential to recover transplantable organs in
nonsurvivors. 

Screen for Potential Donors 

Patients who achieve return of spontaneous circulation
after a cardiac arrest and those with acute, life-threatening
brain injuries from trauma or stroke are most often ad-
mitted to the hospital via the ED. EPs are usually not au-
thorized to perform DNC examinations and to pronounce
patients dead according to neurologic criteria. They can,
however, perform an initial screening examination (i.e.,
a neurologic examination including pupillary reflex and
apnea test) to alert the downstream providers who are
charged with making referral decisions, discussing op-
tions with family, performing DNC examinations, and
making the official pronouncement of death by neurologic
criteria. Current tests may be inaccurate immediately after
an acute brain insult, and some patients with apparently
nonsurvivable brain injuries (e.g., Glasgow Coma Scale
of 3, bilaterally fixed and dilated pupils) may survive and
make a good recovery ( 15 ). Yet, early identification of
patients with a poor neurological status and notification
of neurocritical care specialists and organ procurement
coordinators provide the organ procurement organization
(OPO) an opportunity to marshal its resources and begin
the donor evaluation process. 

Although most states allow all physicians to determine
DNC, the American Academy of Neurology (AAN) rec-
ommends that those with special expertise and intimate
familiarity with DNC (e.g., neurologists, neurosurgeons,
and intensive care specialists) make that determination
( 16 ). EPs should know which specialists are authorized
to assess DNC at their institutions. Where teleneurology
services exist, EPs may help facilitate consultation to de-
termine neurologic death more accurately ( 17 , 18 ). Prior
to a determination of death, ED staff and, preferably, the
EP, should keep family members informed about the pa-
tient’s condition. 

Despite the AAN’s recommended limitation on au-
thorized DNC examiners, a recent survey study of DNC
examiners at three academic medical centers reported that
only 25% of the physicians who performed DNC evalu-
ations did so correctly, according to current AAN guide-
lines ( 17 ). This finding, together with reports of incorrect
DNC determinations, represents a growing challenge
to recovery of organs for transplantation ( 18 ). Several
efforts are currently in progress to improve the practice
of determination of DNC. These efforts include revision
of the AAN’s guidelines for determination of DNC and
revision of the Uniform Determination of Death Act ( 19 ).
ona from ClinicalKey.com by Elsevier on December 20, 
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Table 1. How EPs Can Improve Organ Donation 

• Provide appropriate treatment for the patient. Full critical care support is the standard of care for all 
patients regardless of their organ donation potential ( 13 ). 
• Assess critically ill and perimortem patients for potential organ donation. 
• Coordinate with the OPO early so it can assess whether the patient is an organ donor candidate. 

[Notification required per 42CFR 482.45 (a)(1)] ( 14 ) 
• Because currently it often requires up to 72 h to determine DNC, ask neurocritical care specialists to 

assess whether the patient is an appropriate candidate for assessment of death by neurologic criteria. 
• Interact with the patient’s family to keep them informed of the patient’s condition. If asked about organ 

or tissue donation, refer questions to the OPO’s organ procurement coordinator. 
• Help educate the professional and lay community about organ donation and transplantation. 
• Participate in research to advance organ donation and transplantation. 

EP = Emergency physician; OPO = Organ procurement organization; DNC = Dead by neurological criteria. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notify the OPO 

U.S. law requires that hospitals with a ventilator and
an operating room notify their OPO about any death or
imminent death, including when resuscitation efforts are
ending, seem to be ineffective, may result in an in-hospital
death, or have been refused by the patient or surrogate
( 14 ). In situations in which the patient may qualify as an
organ donor, the sooner the OPO is notified, the higher the
chance of successful donation. Patients referred from the
ED as potential organ donors are more likely to become
donors than those referred from inpatient settings ( 19 , 20 ).
Likewise, those with an early diagnosis of DNC are far
more likely to become successful organ donors, possibly
because early diagnosis enables recovery of organs that
have sustained less damage ( 21–23 ). 

McCallum et al. highlighted the importance of EP in-
volvement in the organ donation process, finding that EDs
are a site of many missed potential solid organ donors
( 24 ). These were patients who were intubated, had a pulse,
and lacked exclusion criteria for solid organ donation.
OPOs missed evaluating these patients due to ED staff not
making a timely referral to them ( 3 ). 

OPOs now routinely perform death record reviews to
assess whether patients who might have been prospective
organ donors (patients who died or were on ventilators
in the ED) were overlooked. This information, as well
as feedback on every donation case, is provided to the
clinicians who referred the patient (Donor Network of
Arizona, personal communication, December 1, 2021.) 

Assist OPO Staff On-Site 

Once OPO staff are on-site, the EP or other members
of the ED staff may assist them in gathering necessary in-
formation about the patient. Although it occurs elsewhere
in the world, U.S. OPOs strongly discourage EPs, and all
Downloaded for Anonymous User (n/a) at The University of Ariz
2022. For personal use only. No other uses without permission
clinicians caring for the patient, from discussing organ
donation with families, preferring to do this themselves
( 25 , 26 ). OPOs often emphasize that health care provider
influence decreases donation rates. “Decoupling” death
notification from the discussion of organ donation has
been found to be three to eight times more likely to re-
sult in family consent to donation compared with coupled
requests ( 27 , 28 ). 

A benefit for EPs is that this separates them emotion-
ally and physically from the organ recovery and transplant
teams. This may reassure family members that no con-
flict of interest places a potential organ recipient’s needs
against those of their loved one. EPs also benefit by nei-
ther having to focus on the details of donation screening
criteria, as OPO guidelines often change, nor having to
spend extended time discussing organ donation with the
family, which of course would come at other ED patients’
expense. It also spares EPs from complex discussions with
families that do not endorse organ donation or determina-
tion of DNC ( 29–31 ). 

Educate the Community and Healthcare Professionals 

In addition to providing appropriate technical medical
interventions, EPs can express empathy for grieving fam-
ily members and keep them informed about the patient’s
poor prognosis. Rather than broaching the topic of or-
gan donation (OPO representatives will do that), the EP’s
role with patients and families is to clarify the clinical
situation, dispel misinformation, and provide balanced in-
formation that facilitates informed decision-making. This
is vital because, despite organ donor cards and registries,
surrogates, who may be unaware of potential recipients’
wishes, often make the ultimate decision regarding organ
donation in perimortem patients ( 32 ). 

Outside the clinical realm, EPs can educate their com-
munities and social media users by providing science-
ona from ClinicalKey.com by Elsevier on December 20, 
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based information about the processes and benefits of
organ donation and transplantation. This includes increas-
ing awareness within the professional and public sectors
about the scarcity of transplant organs and how increas-
ing organ donation can save and enhance the lives of
organ failure patients. They, and the medical and pro-
fessional organizations to which they belong, may also
choose to promote legislation that helps facilitate organ
recovery. 

EPs can also incorporate information about DNC
examinations, organ donation protocols, transplantation
benefits, advances in transplantation science, and inter-
action with OPOs into standard educational sessions for
trainees and practitioners. EPs may work with OPOs,
many of which have developed community educational
programs, to encourage organ and tissue donation ( 33–
35 ). If so inclined, they may coordinate with like-minded
individuals to promote presumed consent (opt-out) laws
that have increased organ donation in some countries with
lower-than-expected donation rates, although such laws
do not have universal public support ( 36 ). 

Research 

Lastly, EPs can participate in both clinical and soci-
ological research on organ donation, either at their own
institution or as part of a multicenter trial. Some of these
studies involve assessing willingness to donate organs and
knowledge of organ transplantation, and others evaluate
invasive procedures to preserve organ function in poten-
tial donors ( 36 ). 

How Emergency 

A vital role for bioethics is to discuss issues that will
most probably arise in the near future. Ongoing research
on acceptable organs for donation and organ and tissue
preservation have demonstrably moved the practice of
organ transplantation forward over the past few years.
The understanding and diagnosis of death by neurologic
criteria has lagged but will undoubtedly also progress.
Likewise, system changes will dramatically change, in-
cluding reimbursement for managing the ED potential
organ donor. These developments may give future EPs a
much larger role in the organ recovery and transplantation
process. 

Prompt notification of OPOs is the EP’s most im-
portant duty in organ recovery. Some EDs have already
implemented a simplified, automated system to notify an
organ procurement coordinator via a phone call, e-mail,
or text message ( 13 ). That system can function automat-
ically through an electronic medical record flag, tag, or
automatic message tripped when cardiopulmonary resus-
citation, mechanical ventilation, comfort care, or related
Downloaded for Anonymous User (n/a) at The University of Ariz
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orders are detected ( 13 , 36 ). Health Insurance Portability
and Accountability Act regulations permit early identifi-
cation and referral of potential organ donors to OPOs so
that they can begin medical screening and subsequently
discuss donation with the family ( 37 ). From an ethical
perspective, sharing information with the OPO does not
breach confidentiality because they are members of the
health care team. 

Current organ preservation techniques that mirror re-
suscitation interventions include vasopressors, fluids, and
cardiopulmonary resuscitation (CPR) ( 38 ). EP partici-
pation is essential for the advancement of resuscitation
science, and future EPs will inevitably use new resusci-
tation techniques, medications, and equipment to benefit
both patients in extremis and their organs. 

EPs in some countries already are involved in multi-
specialty teams using novel organ retrieval protocols on
uDCD patients; others are developing protocols to do so.
In recent years, some U.S. EDs and Emergency Med-
ical Services systems have tested methods to increase
organ recovery from patients with out-of-hospital medi-
cal or traumatic cardiac arrest and improve post-transplant
function of organs recovered in this way ( 39–41 ). Sev-
eral uDCD research studies were halted after generating
significant ethical backlash and failing to generate trans-
plantable organs ( 38 , 42–45 ). These studies raised moral
questions about the permissibility of perimortem organ-
preservation interventions (e.g., femoral arterial and ve-
nous cannulation and extracorporeal membrane oxygena-
tion, in situ cooling with flushing), despite family consent.
Patients in these studies both “failed to respond” to CPR
and did not auto-resuscitate after a predefined time ( 38 ).
If OPOs participate in these protocols, it is incumbent on
them to pay the costs. With the current state of organ do-
nation, OPOs should not request EPs to perform any organ
preservation procedures on patients undergoing resuscita-
tion outside approved research protocols. 

If our goals are to improve resuscitation techniques,
increase organ recovery for transplant, improve subse-
quent organ function, and allow patients to donate organs
after death, it may be time to develop new protocols
and expand their use. A recent study may have clari-
fied one disputed area for EPs that use medical criteria
and their professional knowledge and experience to guide
decisions to initiate, continue, and discontinue cardiopul-
monary resuscitation efforts ( 3 ). It found that after onset
of pulselessness in patients with Do Not Attempt Resusci-
tation orders, no cardiac activity resumed spontaneously
(auto-resuscitation) after 4 min and 20 s ( 46 ). This finding
suggests that once clinicians decide to stop CPR, iden-
tification of the time at which cardiopulmonary arrest
becomes irreversible enables pronouncement of death by
circulatory criteria and subsequent recovery of organs and
tissues from the newly deceased patient. 
ona from ClinicalKey.com by Elsevier on December 20, 
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Decision-making about organ and tissue donation
varies throughout the world. In the United States, indi-
viduals’ advance directives, driver’s licenses, organ donor
cards, state organ donor registry enrollment, and post-
mortem family consent can all authorize organ recovery.
Many European countries use an “opt-out” policy, also
known as presumed consent, that has worked well, espe-
cially in those with previously low donation rates, such as
Spain ( 47 , 48 ). Emergency medicine organizations could
lend support to efforts to make organ donation automatic
unless individuals or their survivors object. Individual EPs
can also work through organ donation/transplantation or-
ganizations to promote awareness of the need for organ
donation. Raising this issue could increase public aware-
ness and eventual acceptance of an opt-out approach to
organ recovery. 

EPs rarely pronounce patients DNC. In the future, de-
velopment of simplified and validated tools to determine
which patients most likely will progress to DNC that can
be used early in the patient’s clinical course may allow
EPs to be more involved in this process. This, in turn,
may increase organ donation because rapid declaration of
death is associated with higher donation rates. 

If these future changes occur, it may be reasonable
for EPs to begin discussing organ donation with families.
Within our current systems, OPOs and Health Care Fi-
nance Administration rules discourage this ( 49 ). They cite
the perception of conflict of interest if EPs raise the issue
while life-sustaining measures are ongoing but seem un-
likely to succeed, or have ceased but the patient has not
yet been declared dead. Also, some EPs may lack knowl-
edge of current organ donation requirements or may not
be comfortable discussing this based on their own cultural
or religious beliefs. On a practical level, tasking EPs with
this responsibility would take significant time away from
their other patients and ED duties, although in the future it
might become a factor in scheduling and reimbursing EPs.

Conclusion: Emergency Physician’s Role in Organ 

Donation and Transplantation 

Promoting organ donation and transplantation helps to re-
lieve suffering and extend life, two fundamental goals of
medicine and of emergency medicine. As our specialty
matures, we recognize the need to do more than simply re-
spond to acute illnesses and injuries. Helping to optimize
organ donation while maximizing resuscitation efforts for
those who can benefit is part of that mission. 

Tens of thousands of Americans die annually while
awaiting organ transplants. In the ED, our patients include
both those needing transplants and those who can donate
organs. Benefitting both groups means maximizing resus-
citative efforts while facilitating organ donation for those
who are eligible and willing to donate. The considered
Downloaded for Anonymous User (n/a) at The University of Ariz
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conclusion of the authors is that our primary goal is to
save lives, but that we can also help facilitate the organ
donation process for our patients and families desiring to
donate their loved ones’ organs. 

At present, society asks relatively little of EPs regard-
ing organ donation. We need only to know about the
process, practice good emergency medicine, and notify
our local OPO and hospital’s neurocritical care specialist.
This includes knowing enough about the potential ben-
efits of organ transplantation to discuss it with patients
and colleagues when asked, and being familiar with their
institution-specific protocols for organ donation. 

Such protocols include critical care interventions to
maximize patient survival, and these interventions also
preserve organs for possible future transplantation. Even
in cases where the probability of a patient’s survival and
acceptable recovery is thought to be low, routine provi-
sion of aggressive treatment is warranted in the immediate
stages after injury ( 50 ). When a high level of uncertainty
exists about the patient’s outcome, EPs should provide ini-
tial aggressive treatment and then admit the patient to a
critical care unit to await a clearer clinical picture ( 37 , 51 ).
In the future, EPs may also need to decide whether to par-
ticipate in organ preservation protocols in patients who
have been declared dead. 

The field of organ transplantation is progressing, but
more research is necessary to improve both patient resus-
citation procedures and the organ donation system. When
possible, EPs should participate in ethical research pro-
tocols to assist those efforts. The outcome may be an
enhanced future role for EPs in the organ recovery pro-
cess that would benefit both our patients and society. 
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