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Abstract
Organ transplantation is a lifesaving procedure for end‐organ damage and remains
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up to today as the most cost‐effective alternative to treat these conditions.
However, the main limitation to performing organ transplants is the availability of
donor organs suitable for transplantation. To increase the donor pool, expanding
organ donation from the conventional neurologic determination of death (NDD) to
include circulatory determination of death (DCD) has been a well‐established
method of increasing donors in other countries. In this article, we discuss the
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clinical and ethical considerations for introducing DCD in Chile. The concepts we
have used could very well be translatable to other similar countries which have
not implemented this donation system yet. The most relevant issue to date is that
DCD needs to alter the care of dying patients to obtain quality donor organs. In
some countries, including Chile, there are some cultural barriers regarding
withdrawal‐of‐care. These barriers include confusing withdrawal of care with acceleration of death, which leads to many practitioners refusing to remove artificial
life support, and in turn only minimize ventilatory support or switch to a T‐tube
(without extubation). This cultural barrier could be overcome with careful consideration of the opinions of healthcare workers, family members, community and
policy‐based stakeholders. We also identified ethical issues related to informed
consent of both donor and recipients, among other relevant ethical considerations. In conclusion, DCD donation in Chile can increase organ donation numbers
in one of Latin America's countries with the lowest effective donor rate. However,
this opportunity must be taken with caution to avoid the opposite effect if this
policy is not well implemented, respecting the sound ethical principles mentioned
in this paper.
KEYWORDS
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twenty minutes (Italy).10 The equivalency of circulatory death with neurologic death is inferred from research that shows absence of electro-

Organ transplantation is a lifesaving procedure for end‐organ

encephalographic waves after thirty seconds of complete apnea,11 but

damage of the kidney, liver, heart, pancreas and lung, remaining

this is certainly one of the controversial aspects of this technique, as the

up to today as the most cost‐effective alternative to treat these

“precise” time of brain death after circulatory death has not been

conditions.1 Transplantation requires a constant supply of healthy

determined.12

donor organs, which are limited. The two sources for organ donor are

With the aforementioned considerations, and after arbitrary
defining a “no‐touch” period longer than five minutes, the de-

human cadaveric donors or living donors.2
Death has been defined by the Uniform Determination of Death

claration of death in DCD must be made by at least one physician

Act of 19803 as the irreversible cessation of circulatory and respiratory

who is impartial to all parties involved in the organ donation pro-

functions or irreversible cessation of all brain functions, including that of

cess. This type of procurement also requires strict protocols that

the brain stem. As per this definition, death can be determined by

ensure respecting end‐of‐life wishes of the donor or his/her family.

circulatory determination of death, which is the irreversible cessation

In contrast to NDD, in DCD, some operational definitions of

of circulation ‐as determined by objective means like an arterial line‐

subtypes have been subject to a consensus as per the Maastricht

or by neurological determination of death (NDD), which is the absence

classification. This classification, published in 1995 and modified in

of any sign of activity above the brainstem, as determined by a flat

Madrid (2011) and Paris (2013),13 is explained in detail in Table 1,

electroencephalogram, absence of doppler arterial flow to the brain

with the corresponding examples.

or a strict neurologic assessment of coma, brainstem areflexia and
apnea.4

Implementation of DCD programs can increase donation numbers
by roughly 13.5‐20%, depending on the published experience.14,15

Organ procurement in most countries is only possible after NDD,

However, there are ethical implications that need to be addressed

which certifies end of life and the irreversibility of the condition.5

before generalizing its implementation. For this article, we propose to

Irreversibility is recognized by persistent cessation of vital functions

explain why expanding organ donation criteria to include circulatory

during an appropriate period of observation. Based on cardiopulmonary

death is ethically challenging.

criterion, death occurs when respiration and circulation have ceased, and
cardiopulmonary function will not resume spontaneously.6 To increase
the number of donors, some countries have implemented donation after
7

8,9

circulatory death (DCD). The accepted standard definition of DCD

is

the irreversible absence of breathing and circulation during at least five

2 | L E G A L AN D C L I N I C A L
C O N S I D E R A T I O N S O F O R G A N DO N A T I O N
AFTER CIRCULATORY DEATH

minutes after a “no‐touch” period, as determined by invasive arterial
blood pressure monitoring. The five minutes of no touch period is cer-

During 2020, Chile had 141 organ donors16 for a population of

tainly arbitrary, and some countries have longer periods of time that can

17.5 million habitants.17 This constitutes a reported organ donor rate

range from ten minutes (Austria, Czech Republic and Switzerland) to

of 7.4 donors per million inhabitants (dpm), well below other
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Definition and examples of Maastrich classification

Maastricht Type

Definition

Example

Maastricht Ia

A sudden out‐of‐hospital unexpected circulatory arrest
without any attempt of resuscitation by a
medical team

55‐year‐old man found dead in a forest and then transferred by
ambulance to the emergency department.

Maastricht Ib

A sudden in‐hospital unexpected circulatory arrest
without any attempt of resuscitation by a
medical team

70‐year‐old woman admitted to the internal medicine ward was
found dead during her vital signs check.

Maastricht IIa

A sudden out‐of‐hospital unexpected irreversible
circulatory arrest with unsuccessful resuscitation by a
medical team

45‐year‐old woman with a history of coronary artery disease, which
is found responsive and then collapses during the prehospital
assessment. She is brought back to the emergency room with
cardiorespiratory resuscitation maneuvers but is declared dead in
the hospital after unsuccessful treatment.

Maastricht IIb

A sudden in‐hospital unexpected irreversible circulatory
arrest with unsuccessful resuscitation by a
medical team

40‐year‐old man admitted to the coronary intensive care unit for
unstable angina suddenly becomes unresponsive and is
immediately treated using cardiopulmonary resuscitation
techniques unsuccessfully.

Maastricht III

Is a planned withdrawal of life‐sustaining therapy and
expected circulatory arrest in patients that do not
meet the criteria for brain death.

20‐year‐old man admitted due to a drug overdose. He is found
unresponsive and had severe anoxic brain injury on brain imaging.
He does not progress in weaning from the ventilator, and his
functional prognosis is abysmal. The patient does not meet brain
death criteria due to a corneal reflex on assessment. The family is
approached for goals of care discussion, and a decision is made to
withdraw care. Circulatory death is expected as a consequence of
withdrawing life‐sustaining therapies.

Maastricht IV

Is an uncontrolled circulatory arrest after brain death has
been diagnosed.

34‐year‐old woman admitted to the neurosurgical intensive care unit
due to a ruptured berry aneurysm. She is diagnosed with brain
death on day three and unexpectedly sustains an uncontrolled
circulatory arrest after the diagnosis of brain death has
been made.

countries within the region like Uruguay (22.86 dpm), Argentina (19.6

accept both brain death and circulatory death as equivalents that

dpm) and Brazil (18.1 dpm).18 In Chile, despite multiple communica-

comply with the dead donor rule.21

tion campaigns and changes in the organ donation system for an “opt‐

We see two potential ways to implement a DCD program. We

out” model, donor numbers remain low and promoting organ dona-

will explain them in the inverted order because of the higher

tion continues to be a significant challenge. Under the Chilean Law

potential of Maastricht III donation over Maastricht II.

#19.451,19 enacted in 1996, the legal framework in Chile allows or-

Maastricht III donation could be offered to families of critically

gan donation after two physicians, not involved in the organ

ill neurologic patients that do not meet the strict criteria of brain

donation process, have diagnosed brain death. However, in-

death, and are likely to die after the withdrawal of life‐sustaining

corporating the concept of brain death required a complete review of

treatments within a time frame that allows for organ donation

the definition of death in Chile since it would have been

(usually 60 to 120 minutes).22 Family members from this group of

unconstitutional to define brain death for donors but not for the

patients are expected to have end‐of‐life discussions with the

general population.20

ICU team as part of the standard of care, independent of the organ

Implementing DCD in Chile seems like a logical step towards

donation process. The family members should also be approached

increasing organ donation rates. But, before implementing a DCD

for consent for any further investigations the donor needs as part

program in Chile, it is necessary to expand the definition of death to

of the organ donation process, for withdrawal of life‐sustaining
measures and for consent for organ donation.
The setting for withdrawal of care can be the operating room or
the ICU. This involves extubating the patient and actively monitoring

18
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36.1% of patients will not meet death criteria in a timely enough

A second way to implement DCD is Maastricht IIB donation which

fashion for organ donation,23 which can unfortunately have negative

is very prevalent due to the high frequency of trauma28 and coronary

psychological effects on family members.24 There have been scores

artery disease.29 The donation process is initiated when a registered

developed to better predict the probability of the potential donor's

donor is declared dead after witnessed unsuccessful inpatient man-

death25 they can be useful when there are logistic constraints to

agement of circulatory arrest. Countries have different practices, to

attempting organ donation in a donor with a low predicted possibility

give two examples: Spain allows for uncontrolled donation without

of death.

family consent,30 whereas Canada approaches the family for consent

If the donor meets criteria of circulatory death (determined by

even if the potential donor was a registered donor.31 After obtaining or

absence of circulation after an arbitrary “no touch” time period)

waiving family consent (depending on the country's legislation), the

within a timeframe in which organ damage due to ischemia is unlikely

organ donor is reintubated allowing airway positive end‐expiratory

to occur (30 minutes for liver and up to 2 hours for kidneys or lungs in

pressure and oxygenation (to minimize lung ischemia) and then proned

most transplant centers),26 then the surgical team can proceed to

to promote the recruitment of most dependent lung areas.32

organ procurement and assessment of explanted organs prior to
considering clinical use.
One of the potential challenges involving Maastricht III donation
is that the most widely used method of withdrawing care in critically

The main difference between Maastricht III and II donation is that
Maastricht III potential donors have had sufficient time to complete a
workup for assessing their suitability for organ donation; this assessment
is impossible with unexpected death like Maastricht II donation.

ill patients with ominous prognosis in Chile consists of limiting rather

Application in a country such as Chile would require family

than withdrawing care. This is mainly done due to knowledge

consent, same as currently existing with NDD donors (even if they

gaps within healthcare providers about legal regulations and mis-

are registered donors). Likewise, if the potential donor is under

conceptions about “active” withdrawal actions being equivalent to

the legal age of consent (18 years in Chile), parental consent is

euthanasia due to acceleration of death (euthanasia is currently illegal

mandatory. Issues of informed consent are discussed below.

in Chile). Chilean Law #20.584 (Article 16)27 expresses that although
each person has the right to refuse treatment, this refusal should not
produce an artificial acceleration of the death process. For some
clinicians, this paragraph contributes to the confusion regarding what
is allowed at the end‐of‐life care, since withdrawal of life supporting

3 | ETHI C AL CO NSI DERA TI ONS OF
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methods could “artificially accelerate” the death process. Consequently, the most widely used method of withdrawing care in criti-

DCD raises critical ethical questions since it requires “intervening in

cally ill patients with ominous prognosis in Chile consists of limiting,

the care of dying patients to obtain quality donor organs”.33

rather than withdrawing care. To further explore some examples of

According to the dead donor rule, “the retrieval of organs

limiting rather than withdrawing care, common practice consists of

for transplantation should not cause the donor's death”.34 Although

minimizing ventilator support or switching patient to a T‐tube with
oxygen, instead of actively extubating. Unfortunately, there is no
quantitative data on this common practice.
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reiterative, independently of using the neurological or the
cardiopulmonary criteria, the donor has to be declared dead before

5

3.1 | Ethical and legal issues related to
withdrawing or withholding life‐support measures

cadaveric organ procurement.35 To ensure that circulatory death
meets both the criteria of cessation of functions and irreversibility,

As previously mentioned, the clinical decision to withdraw care must

invasive confirmatory tests, such as intra‐arterial monitoring, should

be independent of any organ donation intention.40 This is a common

be used to assure that the donor fulfills the first requirement. For the

practice in ICUs worldwide and some legislations are explicit to allow

second, there is a need for permanent cessation of respiration and

withdrawal of care. Again, the rationale is that there is clinical cer-

circulation that requires a minimum of 5‐minutes of “no‐touch”

tainty that further care will not contribute to the patient's recovery.

observation with the absence of arterial waveforms during that time.

Reiterating, as per Chilean Law #20.584,41 a patient or his re-

The irreversibility of this definition of death is inferred on the effects

presentatives are allowed to refuse medical treatment continuity, and

of sustained anoxia on brain tissue, but it is also a matter of

there are no legal barriers to withdraw life support measures once a

controversy.
Withdrawing life‐sustaining treatment is ethically acceptable

disease is considered “terminal” or, if there is no expected benefit to
continue with active treatment.

when further treatments are considered futile.36 Under Chilean

Nevertheless, there are cultural constraints for having an active

Law #20.58437 once the patient or their substitute decision ma-

role in the patient's death after withdrawing mechanical ventilation.

kers are informed about a “terminal” illness, they have the right to

Moreover, there is a moral difference between actively withdrawing

refuse any treatment that has the potential of artificially

and passively withholding treatments for some healthcare workers.

prolonging life. This legal framework currently allows with-

This brings up the importance of clarifying these ethical issues of

drawing life‐sustaining treatments. However, when end‐of‐life

end‐of‐life care within the healthcare team.

care is suspended for organ procurement, there are additional
ethical concerns; perhaps the most important is to clearly establish that decisions to withdraw treatment are separated from
the fact that the patient is an organ donor. Therefore, the deci-

3.2 | Ethical issues regarding informed consent of
the donor and recipient

sion to withdraw care should be discussed after it has been established that any further treatment is potentially inappropriate

Informed consent from the donor or their surrogates is crucial during

care and before the patient, or the family surrogate is approached

the transplantation process. Family members should know exactly

for the organ donation request. Chile currently has an opt‐out

what to expect, and to which extent the DCD protocol modifies the

model, which means all the population is presumed to be a donor,

course of death. Some countries like Canada, Australia or the United

but family members still have the final word through a process

States have opt‐in consent or explicit consent methods. In contrast,

called ratification.
Organ donation promotes values such as generosity and so-

others like Spain have opt‐out models that assume that everybody is a
donor unless they have documented their negative will.42 In the

lidarity, is cost‐effective in terms of years of life that the re-

specific case of a potential DCD, if a direct family member or a power

cipients obtain after donation, and is respectful of patient's

of attorney refuses organ donation, this decision is often respected,

autonomy if a proper informed consent process is followed.38

regardless of the organ donation system in place; in Chile, as men-

However, the process of death within an organ retrieval proce-

tioned previously, there is an opt‐out system, except for minors.

dure might interfere with the traditional end‐of‐life care entitled

Another critical issue regarding consent is when family members

to both the dying patients and their families,39 and might differ

are approached. Some authors suggest that they should be involved

from a more conventional palliative approach.

after the organs are considered suitable for donation. In contrast,
others think it would not be ethical to do the necessary investigations
to the donor (such as chest x‐ray, bronchoscopy, liver and kidney
ultrasonography or viral serology) without proper consent.43
Serological testing in itself is of ethical interest, due to the potential
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Immunodeficiency Virus (HIV), Hepatitis B or Hepatitis C which were

the formal declaration of circulatory death,49 for restoring the function

in many cases unknown to the donor's family members by the

of organs prior to procurement. The use of ECMO in this setting may

44

donor's choice.

increase the perception that the donor is not dead before organ pro-

All investigations of donors should be covered by third parties

curement; this procedure is more easily used in countries where there is

and not by the donor. In the case of Chile, Law #19.45145 specifies

an opt‐out consent procedure for donation, but in others where there is

that all investigations of the donor must be covered by the recipients'

a need of a explicit consent for donation, there is also a consent to start

insurance system.

ECMO, which could delay starting this procedure,50 affecting the quality

After the withdrawal of care decision has been made, the best

of the organ preservation.

approach is to determine if the person is a suitable candidate for
organ donation. If this is the case, the organ procurement healthcare
team can approach the family members regarding more advanced
studies before any formal consent. In any case, family members of

3.4 | Ethical issues regarding DCD after Medical
Assistance in Dying (MAID)

the potential donor should be informed about the possibility of
unknown positive serological tests, which have their own ethical

Organ donation after medical assistance in dying (MAID) or euthanasia

concerns.

has been applied in several countries like Belgium and Canada,

Although controversial, it is also considered necessary that

with good transplant outcomes,51 even when the process has been

potential recipients be fully informed about the history and

culminated at the donor's home.52 A first step to consider this

circumstances of death of the deceased donor so that they can

possibility is that the candidate patient fulfills each of the legal

discuss with the transplant team the risk of receiving that organ

requirements for euthanasia; since this procedure causes controlled

versus the risk of waiting for the next available organ.46 This is

circulatory arrest, this donation will fall within Maastricht category IIIA.

particularly true for organs proceeding from DCD donors, which in

It is essential to clarify that the patient's request for donation after

some organs like the liver, could be at a higher risk for perio-

euthanasia is made due to the altruistic intention of being a donor

In practice, this does not happen in most

and not for other reasons.53 Thus, despite the ethical controversy

transplant programs, due to the risk of a recipient rejecting a sui-

regarding organ donation after euthanasia, it seems that this option

table organ for a subjective reason such as race, or circumstances

allows a competent patient to decide if they want to donate their

of death.

organs. This situation is impossible for other donors after circulatory

perative complications.

47

death. The practice of MAID is currently illegal in Chile, but there has
been recent legislative discussion regarding the topic.54

3.3 | Ethical issues regarding Extracorporeal
Membrane Oxygenation (ECMO) and DCD
The use of extracorporeal membrane oxygenation (ECMO) to increase

3.5 | Ethical challenges of DCD for healthcare
professionals

organ survival, preferentially for obtaining suitable donor hearts, also has
ethical challenges. ECMO cannulation can be done premortem, with the

Before introducing DCD in clinical practice there is need for align-

potential risk of inducing pain and concerns for non‐strict adherence to

ment among most involved stakeholders, which include physicians

the “dead donor rule”,48 since an active procedure is done prior to the
withdrawal of care. Additionally, ECMO cannulation can be done after
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directly involved in end‐of‐life care, transplantation physicians/surgeons, hospital managers, law‐makers, public health professionals

TABLE 2

7

Recommendations for implementing a DCD program

Authors recommendations for DCD implementation

and the community.55 It is crucial to develop local protocols for DCD

1. Develop a publicly available best practice guideline for DCD.

that all team members clearly understand. Additionally, it is vital to
2. Develop hospital protocols with specific roles and responsibilities
which are based on best available evidence.

avoid potential conflicts of interest between end‐of‐life providers
and the organ procurement staff;56 therefore, it is recommended that

3. The decision of withdrawal or withholding life‐sustaining
treatment should always be based on the best interests of the
patient, not on the goal of increasing organ donation.

they should function as separate teams. All healthcare workers
should be confident that the decision about end‐of‐life care was
made chronologically earlier than any consideration of organ dona-

4. The team that certifies the dead of the donor must be fully
independent of the organ retrieval team.

tion, therefore not influencing the decision of withdrawing care.57

5. To avoid misconceptions about DCD, the family members wish
must be taken into consideration prior to advancing in the organ
procurement process.

3.6 | Transparency in information during DCD
implementation

6. Organ recipients should be informed about receiving an organ
obtained after circulatory death, particularly in organs where there
might be a higher risk of complications.

Before introducing DCD in a particular country, it is vital to prepare
beforehand the public opinion, giving correct information about the

7. Before implementing DCD at a local or national level, it is
important to have appropriate information and education at all
levels (community as well as health care workers and potential
recipients).

procedure, as a way to preserve public trust in the whole organ
procurement system.58 A crucial issue to be emphasized is that
treatment withdrawal is indicated after a thorough clinical assessment looking at the best interest of that particular patient, irre-

8. National laws must be changed to allow DCD with all of the above
considerations.

spective of his condition of organ donor.59 If the general public does
not correctly understand this, both donation after circulatory death
and neurologic determination of death could be hampered due to
public mistrust. Thus, it is necessary to promote transparency at all

The use of regional perfusion after DCD has been proposed to

steps and have a clear communication policy with mass media to

optimize the function of certain organs, however, this technique also

ensure successful implementation.60

has the potential to restore brain perfusion, and therefore at least in
theory, not complying with the dead donor rule. This technique is still
in development, but due to ethical controversies has not been widely

3.7 | Mental health considerations of donor
families in the DCD setting

adopted.63
After a comprehensive review of multiple perspectives on DCD,
in Table 2 we propose our main recommendations on implementing a

Family members face at the same time two events that can com-

new DCD program.

promise their well‐being. First, there is the almost immediate loss of
the loved one after withdrawal of life‐supporting measures, and
second, there is inherent stress involved with the organ procurement

4 |

CONCLUSIONS

process, particularly if their loved one is transferred to the operating
room before withdrawal of care.61 To alleviate this situation, it is

If performed under a legal background and respecting currently available

essential to fully inform the family about the procedures and con-

guidelines, DCD is a medically and ethically accepted practice that could

tribute to creating significant and respectful moments between the

increase the number of organs available for transplantation, alleviating

family member and the donor.62 They should also be told that after

organ shortage. There are no technical barriers to implementing DCD in

withdrawal of care (done through extubation), the time to circulatory

Chile. However, we mainly identify cultural and legal barriers that could

arrest is undetermined and unpredictable, and that if prolonged,

limit the implementation of this technique.
Culturally, many healthcare workers continue to have confusion

failure of organ procurement could occur.

between withdrawal of care and euthanasia. Additionally, the general
population has historically been suspicious about organ donation and
55
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