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Chapter One. Introduction. 

Introduction. 

This DHCE Project discusses the ethical justification of extracorporeal interval support 

for organ retrieval (EISOR) within the context of Donation after Circulatory Determination of 

Death (DCDD).  

Organ donation after circulatory determination of death has been seen as the standard 

practice in the United States.1 Records show that in 1996 organs recovered by DCDD involved 

only 71 donors (1 percent), but by 2005 the number increased more than six times to 561 donors 

(7 percent).2 This increase has been due to general support and the expansion of DCDD protocol 

throughout the entire donor pool.3 

 The Joint Commission, which accredits US hospitals, supports and has established 

criteria for DCDD protocols.4 A 2005 national workshop on the topic identified areas of 

consensus in an effort to standardize the practice. The Institute of Medicine (IOM) has three 

published reports on the subject. In the United States, almost half of Organ Procurement 

Organizations (OPOs) permit and sponsor DCDD.5 The Department of Health and Human 

Services (DHHS) supports and encourages further development of DCDD programs.  

However, despite the broad support, experts hold that organs retrieved using circulatory 

determination do not function as expected.6 The reason is the injury caused to the organs by a 

decrease in blood and oxygen supply following the withdrawal of life support.7 The introduction 

of EISOR assisted DCDD is an attempt to remedy this concern. EISOR machine restores 

circulation of blood to the organs when initiated following the declaration of death. By restoring 

circulation, the EISOR machine maintains the organ viability for transplantation.8 
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The EISOR method has made organ recovery more efficient. This was accomplished 

without adverse effects on organ function.9 The method has made possible the withdrawal of 

life-sustaining therapies in the intensive care unit. Family members and staff can participate in 

end-of-life care and say goodbyes without the need to rush the patient to the operating room, as 

was the case in traditional DCDD.10 

However, despite the advantages, EISOR assisted DCDD raises ethical concerns. A 

significant concern is whether EISOR assisted DCDD complies with the dead donor rule (DDR). 

Dead donor rule (DDR) is a primary principle in the ethics of organ donation. This rule requires 

that organ retrieval can occur only after donor death. In the case of EISOR assisted DCDD, 

dissenters hold that the protocol is not in compliance with dead donor rule requirements.11 They 

argue that by restoring circulation to the organs, the EISOR machine makes death determination 

uncertain.12 

The project argues that EISOR assisted DCDD complies with the dead donor rule (DDR) 

and the basic principles of transplantation ethics. The disagreement is based on the fact that there 

is one death and two sets of criteria in medicine. If death is declared based on any of the two 

criteria, the patient is determined to be dead. The claim that the EISOR machine (by restoring 

circulation) makes death uncertain constitutes a form of vitalism. The function of the EISOR 

machine is to ventilate a deceased body.  

The body has been declared dead based on irreversible cardiac function loss. Circulation 

is restored to the organs by using the EISOR machine to keep the organs viable for 

transplantation. The project encourages the use of EISOR assisted DCDD in all the transplant 

facilities in the United States. This is not to say that this position is beyond controversy. 
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The analysis is divided into these chapters. After the first chapter’s introduction, Chapter 

two deals with the history of the definition and criteria of death where the neurologic 

determination and the circulatory determination of death are discussed. Chapter three discusses 

the consensus and the main ethical concerns of Donation after circulatory determination of death 

(DCDD). Chapter four argues in support of EISOR assisted DCDD by using the concept of death 

as “coma dépassé” as introduced by two neurologists Pierre Mollaret and Maurice Goullon. 

Chapter five discusses the future direction of EISOR assisted DCDD as likely to dominate the 

landscape of organ retrieval in the United States. Chapter six presents a brief conclusion to the 

Project. 

 To understand the significance of this DHCE Project, it is helpful to present a summary 

account of the relevant literature upon which the research of the analysis is based. This 

discussion focuses on the main concepts in various sections of the project. Cardiopulmonary 

criteria and Brain criteria are engaged for the definition of death.13  

Mollaret and Goullon (1959) French physicians were the first to describe the clinical 

picture of brain death. They propounded the idea that there is a state in which a patient can be, 

and recovery becomes impossible. The term they provided for this condition is “coma dépassé” 

which is translated “beyond coma.” 

The Harvard Ad Hoc Committee of the Harvard Medical School (1968), in its report, 

specified a set of tests for the identification of a permanently nonfunctioning (whole) brain - that 

is a condition of brain death. In the ad hoc committee's view, when this condition is diagnosed, 

death is to be declared, and then the respirator is turned off.  

In essence, Mollaret and Goullon and the ad hoc committee report advanced a new 

standard for the determination of death. The substance of Mollaret and Goullon and the Harvard 
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ad hoc committee proposal is reflected in the approach taken by the President’s Commission for 

the Study of Ethical Problems in Medicine and Biomedical and Behavioral Research. In the 

Report “Defining Death” (1981), the commission recommended that all states in the US adopt 

the Uniform Determination of Death Act (UDDA).  

Culver (1982), discussing death's definition, explained why death must be considered an 

event rather than a process. He further defined death as the permanent cessation of functioning of 

the organism as a whole. Culver argued against a competing definition according to which the 

permanent loss of consciousness and cognition is sufficient for death. On the death criterion, 

Culver maintained that the correct criterion of death is the permanent loss of functioning of the 

entire brain and not the permanent loss of cardiopulmonary function. 

Regarding the ethical justification of Donation after the Circulatory Determination of 

Death, authors support DCDD protocol for making donated organs more available but expressed 

concern about these items: 1. Initiating organ recovery before death. 2. Care of the dying patient-

donor at the end of life. 3. Viability of organs retrieved.14  

The Institute of Medicine (IOM) report (2000) reviewed the ethical concerns and medical 

procedures of DCDD. Rady, Verheijde, McGregor (2008) focused more on the DCDD from 

UPMC protocol and the Wisconsin evaluation tool. They argued that there is little evidence to 

support the position that the criteria for organ procurement adopted from the UPMC protocol 

comply with the dead donor rule (DDR). The authors also argued that the University of 

Wisconsin evaluation tool could expose many dying patients to unnecessary premortem 

interventions because of donation failure. They further argued that the medications or 

interventions for the sole purpose of maintaining organ viability could have unintended negative 

consequences on the timing and quality of end-of-life care offered to organ donors. They argued 
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that recipients of marginal organs recovered from DCDD could also suffer higher death and 

illness than recipients of other types of donated organs. 

The introduction of extracorporeal interval support for organ retrieval (EISOR) has been 

seen as an improvement on the traditional DCDD protocol.15 Punch (2012) discussed how 

EISOR could be used within DCDD. He reviewed the outcome of the organs transplanted from 

EISOR assisted DCDD. One of the advantages he mentioned was that withdrawal of life support 

could happen in the ICU. Punch further stated that the EISOR protocol can make it easier for the 

family to witness the process and be with the donor after cardiac death.  

Punch (2012) discussed that with EISOR protocol, the retrieval of organs could be done 

at a less hurried pace. The operating room need not open instruments. The protocol minimizes 

injury to the organs as a result of lack of oxygenated blood. Magliocca, Magee, Rowe, Gravel, 

Chenault, Merion, Punch, Barlet Hemmila (2004) thought that the implementation of EISOR 

within DCDD increased the potential organ donor pool in their institution by 33%. This was 

accomplished according to them without short-term adverse effect on organ function compared 

with kidneys transplanted from Brain death patients. 

On the other hand, Shemie (2007) argued that EISOR within DCDD is an actual violation 

of the dead donor rule, as death cannot be ensured if brain blood flow recommences. DeJohn and 

Zwischenberger (2006) echoed the same thought when they argued that beating heart during 

EISOR has no effect on the organ's viability to be transplanted. However, a resuscitated, beating 

heart potentially threatens the state of death declared minutes before, based on cardiopulmonary 

criteria. The project argues that EISOR within DCDD is in compliance with the dead donor rule 

based on the fact that if cardiac reanimation occurs when EISOR is started, irreversible damage 

and even brain death have already taken place. 
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The analysis's outcome is to present the likely future direction of extracorporeal interval 

support for organ retrieval (EISOR) within DCDD.16 Magliocca, Magee, Rowe, Grvel, Chenault, 

Merion, Punch, Barlett, Hemmila (2005) argued that the application of EISOR protocol to organ 

would increase the donor pool.  

This means that more viable organs will be made available for transplantation. Much 

good would be done as more lives are being saved. Punch (2012) mentions that the protocol will 

continue to be refined. There will be a reduction in complexity. It has currently worked with the 

kidney, liver, and pancreas; it could be used for the lungs in the future. There is the likelihood 

that it could be extended to uncontrolled DCDD. 
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Chapter Two. History of Cardiopulmonary Criteria and Brain Death Criteria. 

Introduction. 

Transplantation medicine has been one of the most significant advances in health care in 

recent times. Today, transplantation medicine provides successful treatment of end-stage organ 

diseases such as kidney, liver, small bowel, heart, lung, and pancreatic diseases.17  However, this 

success has resulted in a significant increase in the number of patients desperately waiting for 

transplants and a shortage of transplantable organs. The shortage has led to the search for new 

ways and sources of transplantable organs. To this end, Donation after circulatory determination 

of death (DCDD) was reintroduced into the system in the early 1990s.18 

 

a. Donation after Circulatory Determination of Death (DCDD). 

Before the reintroduction, Donation after Circulatory Determination of Death protocol 

was practiced in the 1950s and 1960s before the brain death criteria era. Later it was discarded in 

favor of the heart-beating brain dead donor.19  Experts say that brain-dead donor organs are more 

viable than DCDD organs. This is because brain-dead donors maintained circulation, which 

permitted continued circulation of blood in the organs and tissues until the moment of organ 

procurement.20  In the early 1990s, responding to the growing need for organs to transplant and 

the desires of families of DCDD patients who were being removed from life-sustaining therapy 

in intensive care units (ICUs) to have their loved ones serve as organ donors, the University of 

Pittsburgh Medical Center established the first modern DCDD program.21 More recently, several 

other centers have developed DCDD protocols by which donors could be taken to the surgery 

room before the withdrawal of life support with the intention that as soon as the heart stops and 

death is pronounced, organs will be retrieved. 



 

8 
 

Today DCDD is seen as the standard practice in the United States. Records show that in 

1996 organs recovered by DCDD involved only 71 donors, but by 2012 the number increased to 

561 donors. In 2012 there were 1,226 bone recoveries, 34,000 organs for transplantation, and 

over 300,000 tissue allografts.22  This progress has been due to the general support to the 

acceptance of DCDD protocol throughout the entire donor pool.  

The Joint Commission (JCAHO) supports and has asked all hospitals in conjunction with 

their designated organ procurement organizations (OPOs) to establish DCDD policies by January 

1 2007.23  A 2005 national workshop on the topic identified areas of consensus in an effort to 

standardize the practice. The Institute of Medicine (IOM) has three published reports on the 

subject with the conclusion that DCDD was legitimate and desirable and that hospitals should be 

encouraged to implement DCDD protocol.24  In the United States, almost half of Organ 

Procurement Organizations (OPOs) permit and sponsor DCDD. The Department of Health and 

Human Services (DHHS) Secretary Tommy Thompson publicly encouraged further development 

of DCDD programs.25 

However, despite the broad support of the DCDD protocol, the literature on the program's 

procedures and policy continues to express some concern with its implementation.26 An example 

taken from the University of Pittsburgh Medical Center (UPMC) protocol expressed concerns 

with proper end-of-life care for the patient-donor and respectful attention to the needs of his/her 

family.27 In the Pittsburgh protocol's original version, sedatives and analgesics were 

administered to patient-donors only after they exhibited signs of distress. 

Prospective donors were separated from their families as they approached death and were 

transported to the operating room. The reasons given for this conduct were first to protect both 

relatives and providers from what was assumed to be undue stress of having the patient family 
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present when the medical team made a rapid shift from care to steps for organ retrieval and also 

to ensure the viability of the organs for transplantation.28 Influenced by their own clinical 

experiences and published criticisms, Pittsburgh had altered its protocol in most of these respects 

and has published accounts of the changes they have made.29 

Another concern was that the retrieved organs do not function as expected. Most of the 

organs end up in unsuccessful transplantations, with such vital organs becoming wasted. Clinical 

experiences with controlled DCDD, for example, produced a very high rate of early graft failure. 

This was even more in the uncontrolled donor group in which patient/donors are heart attack or 

accident victims brought to the hospitals for emergency treatment.30  Reports show that both graft 

and patient survival were worse compared with those recipients of brain-dead cadaveric organs.31  

The reason given was that the injury caused to the organs by a decrease in blood and oxygen 

supplies that occur following the withdrawal of life support render the organs unviable.32  Several 

studies have been ongoing to improve the viability of the organs retrieved from this protocol. 

 

b. EISOR Assisted DCDD 

Extra Corporeal Membrane Oxygenation (ECMO) system was initially developed in the 

early 1970s to provide temporary circulatory support and oxygenation for patients with 

reversible respiratory failure that could not be supported with conventional mechanical 

ventilation.33 The technology was found to possess the ability to provide normal circulation and 

oxygen to tissue in the absence of cardiac activity. Therefore, it has the potential to improve 

organ quality when initiated following cessation of circulation and declaration of death. The 

ECMO system as used in adult transplantation protocol has become known as Extracorporeal 
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Interval Support for Organ Retrieval (EISOR). The name change was so as not to require 

certified technicians in its operation as required in ECMO. 

EISOR procedure involves the following simple steps (1) Decision to withdraw care (2) 

consent for organ donation and EISOR (3) insertion of extra-corporeal membrane oxygenation 

(ECMO) catheters into a living but near death patient (4) the removal of life-sustaining therapies. 

(5) The deployment of ECMO at the moment death is declared five minutes according to the 

Institute of Medicine (IOM) protocol.34  In this technique, the ECMO circuit acts as an artificial 

heart and lung for the patient throughout the process of organ retrieval. The pump sends blood 

through an oxygenator (a medical device that exchanges oxygen and carbon dioxide in the 

blood),  infuses the blood with oxygen and removes the carbon dioxide, and returns the blood to 

the patient.35 

Experts say that the introduction EISOR protocol has made organ recovery more 

efficient. This has been accomplished without adverse effects on organ function. According to 

Mark Gravel, this technique has allowed controlled, unhurried organ procurement. It has 

improved the initial graft function of donor organs.36 The result is an expanded donor pool. It has 

been proved that the outcomes of transplantation using these organs are equivalent to those of 

DBD organs which are considered the current gold standard source of deceased donor organs. 

This means that a DCDD protocol with EISOR assistance will substantially increase the number 

of available, viable organs for transplantation. 

Another critical benefit of EISOR protocol is that it has made possible the withdrawal of 

life-sustaining therapies in the intensive care unit. Hence family members and staff can 

participate in end-of-life care and say their final goodbyes without the need to rush the patient to 

the operating room, as was the case in traditional DCDD protocol.37  It is also cost-effective. 
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Despite the advantages of EISOR assisted DCDD, several thoughtful commentators 

raised ethical concerns connected with this practice that must be discussed before the EISOR 

assisted DCDD protocols can be entirely accepted. 

The general ethical issues raised are similar to those raised with the traditional DCDD. 

They include the following:(1) The justification that EISOR assisted DCDD is in compliance 

with the dead donor rule (DDR).38 (2) The justification of medical interventions before obtaining 

consent from patients, families, or other surrogate decision-makers in uncontrolled EISOR 

assisted DCDD settings.39 (3) The explanation of medical procedures following consent and 

before death in controlled EISOR assisted DCDD.40 

More specific ethical issues pertinent to #1 #2 #3 include:(i) Whether the aspect of 

restoring circulation will negate the permanent loss of circulation that would justify the 

declaration of circulatory death as currently defined. (ii) Whether to give or forgo CPR in 

uncontrolled EISOR assisted DCDD. (iii) Getting agreement from patients, families, or other 

surrogate decision-makers in uncontrolled EISOR assisted DCDD. (iv). Whether the team that 

manages the removal of care from the organ donor the same as that which removes the organ and 

transplants it to the recipient. (v) Whether family overrides when there are exact desires and 

intent of the patient to donate. (vi) Whether there is a process whereby patients, families, and 

other surrogate decision-makers can realize the desire and intent to donate. 

In addressing these questions, attention was paid to the cultural, philosophical, 

theological, spiritual, and religious values that frame donors and their families' beliefs about 

cadaver organ donation's meaning and value. Attention was also paid to their views about the 

path from life to demise, the representative worth of the physical body, and the relocation of 

organs from one body to another. These issues form an essential understanding of how the organ 
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givers and their family members or other surrogates may benefit from or be harmed by what 

occurs in the process that goes from declaring death to the switching on of ECMO, the retrieval 

and transplantation of human organs.41 Discussion of EISOR assisted DCDD in the context of 

potential benefit, and potential harm will guide how this protocol can be an ethically desirable 

way of procuring organs for transplantation. 

 

c. EISOR Assisted DCDD and the Dead Donor Rule (DDR) 

A major concern has been whether EISOR assisted DCDD is in compliance with the dead 

donor rule (DDR).This rule refers to two primary principles that govern organ procurement 

practices for transplantation: (1) the essential body parts should be retrieved only from dead 

patients, and (2) living patients should not be killed for or by organ procurement.42 This rule 

requires that organ retrieval can occur only after donor death. 

These laws and norms apply even if the person is unconscious, too debilitated, or very 

near death.43 The laws apply even when the person requests death to provide organs for 

transplant. Thus, the dead donor rule would prevent a person from committing suicide to provide 

organs to his family or others. In the short run, the rule is deontological rather than utilitarian, for 

it prevents all the killing of the innocent as such. No organ procurement organization in the 

United States would take vital organs from a donor before death. It is clearly unethical. 

Looking at this principle from another perspective, it is a commitment to the ethical 

principles of beneficence, non-maleficence, autonomy, dignity, truthfulness and honesty, respect 

for persons and human life. It is also the ethical basis of a voluntary system of organ donation 

and helps maintain public trust in the organ procurement system. 
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In the case of EISOR assisted DCDD, those who oppose the protocol hold that the 

protocol is not in compliance with the requirements of the dead donor rule.44  They hold that the 

patient/donor is not dead at the time of retrieval of vital organs. A significant concern for these 

scholars is the meaning of “irreversible” and whether CPR should not be attempted in 

uncontrolled EISOR assisted DCDD. For them, it is debatable whether a heart stoppage should 

be considered “irreversible” if it could be started again but will not since a decision has been 

made not to do so.45 

Another argument is based on the theory that by restoring circulation to the organs, 

EISOR makes death determination uncertain. This argument holds that the use of EISOR or 

other artificial cardiopulmonary bypass machines and inflating the lungs again to preserve organs 

for procurement of vital organs also results in the resuscitation of the heart and the brain of the 

patient/donor after the formal declaration of death.46 

The Project agrees that these clinical inquiries are significant ethically since prematurely 

declaring death and retrieving organs from a patient could violate the dead donor rule. This 

would harm the patient by violating their wish to live and not prematurely dying. However, 

waiting too long after cardiocirculatory death to procure organs may mean a more extended time 

for inadequate blood supply to the bodily organ and tissue, affecting the viability of organs for 

transplantation. It would also prevent the donor’s wish to benefit transplant recipients from being 

realized. 

The Project agrees that potential donors' right to appropriate life-sustaining care and the 

matching duties of goodness and not doing any harm by medical professionals to provide this 

care overrides any potential benefit to transplant recipients. These duties require that death 

should not be declared prematurely in patients in order to provide organs. 
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However, in the case of EISOR assisted DCDD, death is not declared prematurely. 

Before organ retrieval, the patient/donor is declared dead based on the irreversible cessation of 

circulatory and respiratory functions and the total cessation of the entire brain's activity, 

including the brain stem. Historically these are the traditional criteria of death. Respiration, 

circulation, and brain activity were considered the top signs of human life, and their cessation 

was considered the mark of death.47 These criteria are still seen to be consistent with most 

accepted philosophical/theological frames.  

The claim that the EISOR protocol (by restoring circulation) somehow makes death 

determination uncertain constitutes a form of vitalism. The function of EISOR is to ventilate a 

deceased body. The body was dead based on irreversible cessation of circulatory and respiratory 

functions and total cessation of the entire brain's activity, including the brain stem. Circulation is 

restored to the organs by using EISOR, not as a therapeutic intervention but to keep organs 

viable for transplantation. It does not induce breathing, such as in cases of CPR. 

The Project also examines the current process of consent for EISOR assisted DCDD. It 

examines whether consent includes the necessary elements for voluntary informed consent, 

which means the entire disclosure of information relevant to decision making in the language the 

average donor/patient or surrogate will understand. Respect for the patient/donor autonomy is 

emphasized. The Project encourages the full acceptance of EISOR assisted DCDD as a step in 

the right direction. This is not to say that this position is beyond constructive discussions. 
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Chapter Three. Ethical Justification of Donation after Circulatory Determination of Death. 

Introduction. 

Donation after Circulatory Determination of Death (DCDD) is the method of retrieval of 

vital human organs after death following the cardiorespiratory arrest for transplantation.48 This 

protocol, known before as Donation after Cardiac Death (DCD), came to be referred to as 

Donation after Circulatory Determination of Death (DCDD) in the United States. Internationally 

it is called Non-Heart-Beating Organ Donation (NHBD). Donation after Circulatory 

Determination of death was used first when the clinical field of transplantation was in its infancy 

stage. Donation after Circulatory Determination of Death is as old as human kidney 

transplantation. 

However, in 1968 the notion of brain death was introduced to the transplant community 

with Harvard Criteria. Due to the new introduction, all deceased donor kidneys were obtained 

from donors after brain death (DBD). The organs retrieved from Donation after Brain Death 

(DBD) donors were considered to yield better results.49 According to the experts, the organs had 

sufficient oxygenated blood until the point the organ tissue is perfused and preserved.50 Due to 

the better results, Donation after Cardiac Death (DCDD) donors were no longer needed at that 

point except in Japan, where brain death was not legally or culturally recognized until recently.51  

However, when brain-dead givers were not able to provide enough kidneys, other sources 

were explored. Donation after circulatory Determination was revisited and reintroduced. With 

the reintroduction of Donation after Circulatory Determination potential number of donors 

increased. The primary aim of revisiting and reintroducing DCDD was solely to increase the 

donor pool.52 Many centers are now using such donors to expand their potential pool of organs 

around the world. 
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  Potential DCDD donors are categorized under two broad headings uncontrolled and 

controlled. It is further categorized under five different sub-headings according to the clinical 

circumstances of presentation and on whether the situation is uncontrolled or controlled.53 These 

five categories have received the epithet ‘Maastricht' after the first international workshop on 

DCDD practice in Maastricht (the Netherlands).  

In category 1, the patient is declared dead upon arrival. It is uncontrolled DCDD. Donors 

in this category are ordinarily admitted to the Accident and Emergency Department of the 

hospital. Only tissues such as skin, corneas, and heart valves can be procured from category one 

patients.54  

Category Two donors are patients who have had a cardiac arrest outside the hospital. 

There was a resuscitation attempted by CPR-trained providers commenced within 10 minutes 

without success. It is also categorized as Uncontrolled DCDD. Donors in this category are 

ordinarily admitted to the Accident and Emergency departments.55 

Category III are patients in intensive care units with non-survivable injuries whose 

treatment had been withdrawn. Such patients must have wished in life to be organ donors. The 

treating physician and the family are usually present, waiting for the patient's death to be 

declared. It is categorized as controlled DCDD.56 

Category IV is characterized by Cardiac arrest after brain death. It is categorized as 

uncontrolled DCDD. 

 Category V was added in 2000 for patients who had a cardiac arrest in a hospital as 

inpatients. This category includes patients who were granted access to medically assisted 

circulatory death.57  
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In the case of uncontrolled donors immediately following the declaration of death, 

cardiopulmonary resuscitation (CPE) is continued until the transplant team arrives. What is 

usually referred to as the “stand-off” period of no-touch is observed after cessation of CPR to 

confirm that death has occurred. The “stand-off” period is usually from 5 to 10 minutes in length 

and varies according to local protocols.58 When the stand-off period has elapsed, the perfusion 

process begins. A complete formal consent for organ donation is requested and granted by the 

family members. The police identify the deceased. The Coroner is informed. After these, the 

donor is taken to the operating room, and the kidneys and heart valves are retrieved.59 

 In controlled donors, the procedure varies from one medical institution to another and 

from one country to another. However, there are sufficient standard practices to allow for a 

general overview of the practice. The most common aspects of the practice are the following. 

The donors are typically ventilator-dependent patients suffering from a terminal condition and 

from which death is imminent.60 It may be a case of serious neuromuscular, brain, or organ 

malfunction when sustained life clinical care problems outweigh the benefits of delaying death.61  

The treating physicians will determine that the patient would likely expire within an hour 

of discontinuing the use of the ventilation. The surrogate must have decided to discontinue life 

support and allow the patient to die.  The suitability of the candidates to become organ donors 

will be determined. The family’s consent to donate their loved one's organs after death is 

requested, or the patient may previously have designated a desire to donate.62  

The patient will be moved from the Intensive Care Unit (ICU) to the operating room in some 

cases where the ventilator's removal occurs. The family members may be asked to be with the 

patient. The patient may receive blood thinners such as heparin which helps to stop clots from 
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forming, and vessel dilators which widen the blood vessels and decrease blood pressure. Tubes 

may be placed into the groin.63  

In the ICU or operating room, the ventilator is withdrawn, and the breathing tube, 

removed. Observing continues, and once the heart is electrically silent (asystole) and there are no 

spontaneous respirations for two to five minutes, the patient is declared dead, and removal of the 

organs begins.64 If tubes have been placed, they may be used to flush the organs with a cold 

oxygenated solution to help preserve the organ viability.65The major DCDD organs usually 

considered proper for transplantation are the kidneys, lung, liver, pancreas, and tissue (cornea, 

bone, skin, and heart valves).66 Kidneys are the largest group of transplanted DCDD organs.  

  Although "controlled" and "uncontrolled" cases raise somewhat different moral and 

policy issues, they are often considered together as they will in this project. Currently, several 

hospitals in the United States and worldwide are establishing programs and protocols for DCDD. 

The public, in general, has widely accepted Donation after Circulatory Determination.   

However, as the practice continues to evolve and gain acceptance and attention, the field of 

organ donation continues to present some ethical issues, and the practice is yet to be universally 

accepted.  

Some authors have made and continue to make allegations of transgressions against 

DCDD protocol. Central to the claims have been mainly focused on when organ recovery can 

begin and how to manage conflicts of interest. Currently, there are some claims by some ethicists 

that the patient/donor in DCDD protocols is not dead before organ retrieval.67 Their comments 

have given rise to several social and ethical issues of what constitutes death and at what point a 

person is regarded as dead.68   
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There is the question of whether to continue or discontinue the dead donor rule (DDR).69 

Concerns about whether the proper end-of-life care is available to the patient/donor have been 

raised. There is also the question about the viability of DCDD vital organs.70 This chapter 

attempts to focus on these issues. 

 

a. Initiating Organ Recovery before Death. 

A central ethical quandary associated with Donation after Circulatory Determination 

(DCDD)practice is that, on the one hand, the practice requires that death should be declared at 

the earliest possible time after circulatory arrest. To minimize the warm ischaemic time is the 

main reason; otherwise, the donated organ may become unsuitable for transplant.71 Warm 

ischaemic time is the time a  tissue organ or body part remains at body temperature after its 

blood flow has been reduced or cut off but before it is cooled or reconnected to a blood supply.72  

It is required that the declaration of death must be scientific, ethical, and professionally 

made.73 This second requirement ensures that the patient/donor was dead and that the dead donor 

rule details are observed.  

It is pertinent to note that the Dead donor rule is a central custom in organ donation. This custom 

states that vital organs should only be transplanted from dead patients.74 This custom holds at all 

times and in all circumstances. The custom has three main elements. The first element is that 

retrieving vital organs from patients must never be the cause of death.75 

The element is justified by the ethical prohibition against the direct killing of innocent 

persons. The second element of the dead donor rule is that Organ procurement must not precede 

death except in exceptional circumstances like the Donation of a single kidney or partial liver 

from one family member to another.76  The element is based on preventing potential adverse 
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outcomes, such as mistreatment of potential donors and the erosion of public confidence in 

transplantation. The third element is that organ retrieval should not interfere with the death 

determination.77  

The element is based on nonmaleficence, which requires an obligation not to deliberately 

inflict injury on a patient. The principle of nonmaleficence has been closely associated with the 

maxim "Above all do no harm," which is a mantra for healthcare professionals.78 It expresses an 

essential commitment on the part of health care professionals to protect their patients from harm 

at all times. Therefore, it is expected that the recovery of vital organs for transplantation must be 

done with the donor/patient safety in mind and when the donor is already and, in fact, dead.  

In literature, opinion is divided into whether DCDD protocol is indeed in compliance 

with the Dead donor Rule's three elements.79 Proponents of DCDD hold that based on clinical 

evidence, DCDD donors are dead before retrieving vital organs, which means that the DCDD 

practice complies with the Dead Donor Rule's three elements.80 The Institute of Medicine always 

held that DCDD is both medically and ethically an acceptable approach to reducing organ 

shortage for transplantation.81 It is a Joint Commission requirement for hospitals as of January 1, 

2007, to implement a DCDD policy, part of which is that cardiopulmonary criteria make death 

determination.  

Critics, however, have argued that DCDD practice is not in compliance with the three 

elements of the Dead Donor Rule. For the critics, the donors in DCDD practice are not, in fact, 

dead before the retrieval of vital organs.82 Scholarly debates have continued on this issue.  Due 

to the disparity of opinions on this matter, Donation after Circulatory Determination of Death 

(DCDD) practice remains confusing for a significant segment of the society. Often Organ 

donation, in general, is still viewed with some degree of suspicion. Renee Fox is not a fan of 
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organ donation. She calls the procedure “an ignoble form of medically rationalized cannibalism 

that should be prohibited.”83  

However, without going into a philosophical/theological exploration of what death is or 

what it is not, it is relevant to observe that the effort to determine when death is said to have 

occurred and how death has been determined has been part and parcel of human history. It has 

come to become one of the most enduring problems in bioethics and biophilosophy. Dick Teresi 

recalled in some of his writings that since the beginning of recorded history, individuals and 

society have continued to look for a simple set of criteria that tells when a person is dead.84 

According to Dick Teresi, society does not want to bury or cremate people if they are still alive. 

For example, it was a crime for the embalmers to declare a living person dead even by mistake.85 

Society, therefore, looked for what could be a central organ that would spell the distinction 

between death and life or a set of characteristics that would indicate with certainty that the body 

had called it quits. However, every time society thought that a robust criterion was discovered, 

exceptions were found.  

  At some point, it was thought that people who were not breathing, who were 

unresponsive, and people whose hearts did not beat, were dead.86 However, at that period in 

history, there were no adequate tests to certify this. Later this was extended to include the three 

vital systems of the body the neurological, respiratory, and cardiac systems. These became the 

three indicators of death.87  Failure of the neurological system was recognized as a loss of 

consciousness or coma. Failure of the respiratory system was the stopping of chest movements 

and lack of air exit from the nose or mouth. Failure of the cardiovascular system was the lack of 

a heartbeat or a pulse.88  
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According to Sharzer, the system works this way. The heart pushes oxygenated blood to 

the brain. Then the brain sends neural impulses from the brain stem to cause the lungs to inflate 

and oxygenate the blood.  The oxygenated blood then flows to the heart, which returns to the 

brain, completing the cycle.89 It was then taken that when any component of this system failed, 

the others would inevitably fail in short order, and the person would die. 

According to experts, the fail in short order is because, in a healthy living person, the 

heart, lungs, and brain function is an integrated system. The failure could arise at any time in the 

cycle.90The brain and brain stem might cease to function as a result of a stroke or head injury. 

This means that no signal would be sent to the lungs.91 If that is the case blood would not be 

oxygenated. When the heart lacks oxygenated blood, the heart will stop beating. Alternatively, 

the heart might cease to beat as a result of a heart attack. A heart attack situation means that no 

blood would circulate to the brain, and the individual would become unconscious, and the brain 

would send no more signals to the lungs.92 Whichever, according to experts, is the initiating 

organ in this cascade, their connectedness causes all to fail a short time of each other. Thus there 

was never any need to distinguish in what order the organs failed to know that the individual was 

dead. What was observed was that all other bodily functions ceased shortly after cessation of 

these vital functions, and the irreversible process of physical breakdown inevitably followed. 

Teresi Dick wrote with the same notion that the permanent loss of automatic 

cardiopulmonary function and the permanent loss of functioning of the entire brain were found to 

predict permanent nonfunctioning of the organism as a whole.93 Moreover, the reverse was also 

said to be the case because if there were no permanent loss of natural cardiopulmonary function 

or functioning of the entire brain, then the organism as a whole was said to have continued to 
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operate. Therefore the permanent loss of cardiopulmonary function and function of the entire 

brain served for him as adequate criteria of death.94  

Judy Melinek, the CEO of Pathology Expert Inc. and a forensic pathologist who had over 

2,500 autopsies in her career, said in an interview with “Business Insider,” when someone dies, 

the first thing that happens is that the heart stops beating and blood flow ceases.95 Blood then 

pools in the parts of the body closest to the ground, respecting the gravitational force, a process 

Melinek called lividity.96 Since there is no circulation of blood, oxygen-starved tissues stop all 

metabolic functions. The eyes cloud over, and the muscle fibers lock up in "rigor mortis.” The 

body temperature then goes down. Eventually, microorganisms from the gut and upper 

respiratory tract enter the bloodstream and cause decay, while the body's cellular enzymes digest 

its cells, a process called autolysis.97 All these processes, according to Melinek, take some time 

and can be roughly relied upon to approximate the time of death, but not down to the minute as 

usually portrayed.98  

In the mid-20th century, however, techniques were developed to overcome some failures 

in one or more components of this system.99 If the brain, as a result of substantial head trauma, 

failed to send a signal to the lung to breathe, for example, a ventilator could be used to take over 

for the non-functioning brain stem. The lung then is inflated directly. It would continue to supply 

oxygenated blood to the heart, which would continue to beat. Sometimes the need for a ventilator 

was temporarily required only long enough to allow the injured brain stem to recover. However, 

if damage were severe enough that there was no circulation to the brain, the brain cells would die 

and become liquefied.100 

 An ad hoc group of the Harvard Medical School chaired by Henry Beecher in 1968 

issued a report that specified a set of tests for identifying a permanently nonfunctioning (whole) 
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brain, a state that finally came to be identified as brain death.101 In the ad hoc Committee's view, 

when this condition has been diagnosed, death is to be declared, and then the respirator is turned 

off.102 

In essence, with this report, the ad hoc committee advanced a new standard for the 

determination of death. For them, a brain-dead patient is a dead patient, even if the 

cardiopulmonary function is being maintained by artificial means.103 

The President's Commission for the Study of Ethical Problems in Medicine and 

Biomedical and Behavioral Research took over the Harvard proposal's substance in its approach 

to the problem. Thus in its 1981 report, "Defining Death," the commission recommended that all 

States in the United States of America adopt the Uniform Determination of Death Act.104 This 

Act states that "An individual who has sustained either (1) irreversible cessation of circulatory 

and respiratory functions, or (2) irreversible cessation of all functions of the entire brain, 

including the brainstem is dead".105 Moreover, that determination of death must be made by 

accepted medical standards. The Uniform Determination of Death Act also specified three 

criteria for death by cardio-respiratory criteria as unresponsiveness, apnea, and permanent 

cessation of circulation.106 This involves coldness, perpetual termination of breathing, and 

circulation. Thus individuals in whom all brain function has ceased and patients whose cardiac 

pump activity and cardiorespiratory functions have stopped are considered dead.107 It is the case 

because the absence of brain, heart, and lung function quickly failed the entire organism. It was 

also specified that qualified clinicians could test death.108 

  Critics, however, say that the Uniform Determination of Death Act (UDDA) has 

significant shortcomings. For instance, they argue that it has no precise criteria for death 

determination. For the critics, the Act only mentioned the requirement that the criteria have been 
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met.  The practical aspects of determining the criteria and the methods for diagnosing death were 

left out.109 Specifically, opponents contend that there are no clear definitions of "accepted 

medical practice" and that the meaning of the term "irreversible" is subject to interpretation. 

Furthermore, they argue that there is no guidance for the tests or mechanisms employed to 

determine death. They concluded that UDDA is only a model designed to help States create their 

policies on the issue. Thus there is some State-by-State variation on this issue.110 

Prominent ethicists have addressed the critical ethical aspects of the criteria for cardiac 

death determination and the irreversibility of heart death. For some, cardiac arrest is not the 

moment of death per se because the brain stem may still be functional.111 After the heart has 

stopped and the brain's circulation ceases, the brain stem, if functioning before, will rapidly 

deteriorate, and activity will cease.112 To observe whether the arrest is irreversible, one needs 

time, but time is crucial with damage to the organs. There has been debate about the length of 

time necessary to exclude the possibility of autoresuscitation and resuscitation through clinical 

interventions.113  

In 1993 the liver group from the University of Pittsburgh Medical Center (UPMC) 

developed a protocol for DCDD practice which permitted organ recovery from patients who 

were declared dead by cardiac criteria. They were considered unresponsive, pulseless, and apneic 

for 2 minutes.114 Though they did not fulfill brain criteria, these patients had previously given 

consent for organ donation. Participants at the first international workshop on DCDD in 

Maastricht considered two minutes as being practiced by the Pittsburgh group to be too short to 

be sure that death had occurred.  Ten minutes was instead suggested and accepted. The liver 

group from Pittsburgh did not accept the ten-minutes proposal because, for the group, ten 

minutes was considered too long for organ viability, especially liver viability. According to the 
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group, the longer the period of “do nothing” to the body before death declaration, the longer the 

time for inadequate blood supply to the organ (warm ischemia).115  

The question, therefore, was how long does it take to know with certainty that a patient 

has died and that spontaneous cardio-pulmonary activity will not return? Several efforts were 

made to answer this question. Finally, in 1998, the Institute of Medicine (IOM) published a 

consensus statement on DCDD and recommended 5 minute period of "no touch." The American 

College, as well as the Society of Critical Care Medicine in 2001, concluded that “a waiting 

period of either “2 minutes or 5 minutes was ethically and physiologically equivalent” and 

therefore either was an acceptable timeline for beginning the process of organ 

retrieval.” 116Waiting longer than 5 minutes to determine death for them would compromise 

procured organs' quality because of warm ischemia time and influence organs' functioning in 

transplant recipients.117  

Thus there was a consensus that 5 minutes of no pulse and apnea eliminates the 

possibility that the patient was still alive and also eliminated the possibility that the organ 

recovery process could be the cause of death. It also assumes that spontaneous recovery of 

circulatory activity will become impossible.118  In a recent report on heart transplantation in 

infants, the waiting time was shortened to 1.25 minutes. The shortened time is based on the fact 

that auto-resuscitation had never occurred beyond that time.119  

Based on Institute of Medicine recommendations, some States have recommended that at 

least one physician be present from the beginning of circulatory arrest. At the completion of the 

5 minutes, two doctors will determine death by documenting the absence of palpable pulses, 

blood pressure, and respiration.120 
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Despite the consensus, the conclusions arrived at by the Institute of Medicine also 

became a source of disagreement and debate. Some ethicists hold that the concept of death as 

proposed by the Institute of Medicine was arbitrary, manipulated to circumvent homicide law. 

Richard L Wolman, for example, holds that when death is determined after 5 minutes by the 

purposes of a third party and not the clinical state of the person, then the declaration of death 

becomes a social assumption rather than a biological statement.121 Whetstine suggests that since 

after 5 minutes, the cessation of circulation does not cause the brain to die immediately, that the 

brain, and thereby the patient, might still be alive at the time that organ procurement begins.122  

In the same vein, David Wainwright Evans suggests that nobody can seriously argue that 

the dying patient is rendered de facto dead by a period of cardiac arrest as short as 2 or 5 

minutes. The patients for him can be restored to a pre-arrest state by CPR or other techniques.123  He wrote 

that he has personally resuscitated many patients after longer, sometimes much more extended periods of 

cardiac arrest. He thus vehemently argued that the DCDD donors are not dead on any criteria that could be 

defended on any scientific or other rational grounds.124 

Another author, Michael Potts, contends that a cardiac arrest period as short as 2 or 5 minutes 

cannot guarantee death.  

For Potts, DCDD violates a primary end of medicine, no maleficence, "do no harm." 

Michael Potts view DCDD as physicians harming or killing patients. For him, that is wrong, 

even if it is for the benefit of others. For Potts, even with genuine informed consent, DCDD is 

still unethical and should not be part of medical practice.  He opines that the patients in DCDD 

protocol are not truly dead until their organs are removed. Thus for him, it is the process of organ 

donation itself that causes the donor's death.125 

Another area of concern for some ethicists regarding the implementation of DCDD is the 

lack of common standards nationally and internationally. In Australia, cessation of circulation is 
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the basis for the declaration of death. In Canada, DCDD death is determined following accepted 

medical practice. In the United Kingdom, the patient should be observed to establish that 

irreversible cardiorespiratory arrest has occurred before death is declared. While in the United 

States, the end of blood circulation and respiration when those conditions cannot start again on 

their own and will not be restarted by medical interventions.126 

Timing is also different from country to country and even from hospital to hospital. In 

Australia, the observation period is not less than 2 minutes and not more than 5 minutes. In 

Canada, it is 5 minutes. In the United States, it is between 2 minutes and 5 minutes.127 A study 

conducted by Mandell and colleagues in 2006 talked about some nurses’ and physicians’ 

discomfort with DCDD practice. According to this research, the nurses who participated in the 

study agreed that DCDD provides benefits such as increased organ availability. It also eases the 

emotional turmoil of a family waiting for the brain death of a loved one. However, the nurses 

expressed moral guilt with the procedure, citing the lack of uniform standards on the national 

level.128 

Another primary concern that some ethicists have expressed is the correct interpretation 

of the term irreversibility in the Uniform Determination of Death Act (UDDA).  The clarity in 

understanding of the term is important because the concept of death requires irreversibility by its 

nature. If a patient could be resuscitated back to life, the patient was never dead in the first place. 

Moreover, as stated in the UDDA Act, irreversible stoppage of circulation, respiration, and 

responsiveness are required for death to be declared.129 Therefore whether patients declared dead 

by cardio-circulatory criteria are dead or not depends on what is meant by irreversibility. 

The Oxford English Dictionary, second edition defines irreversible as ‘That cannot be 

undone, repealed, or annulled: irrevocable”.130In ordinary everyday usage, irreversibility depends 
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on what can or cannot be reversed. In this context, it means that no known intervention could 

have eliminated death.131 Robert Veatch argues that irreversibility in the context of death 

definition can be analyzed from three angles. It can mean that the heart "could not" be started. It 

can also mean that the heart "would not" be started or that it will not auto-reverse.132 "Could not" 

is understood to mean that the heart would not start even after attempts to do so. "Would not" is 

understood to mean that circulation could be restored if an intervention were made, although it 

will not be.133 So the difference is volitional. 

James L Bernat distinguished two interpretations of irreversibility. They are the more 

robust and the weaker interpretations.134 The weaker interpretation holds that the heart cannot be 

restarted spontaneously, and the more robust interpretation holds that the heart cannot be 

restarted no matter the intervention.  These interpretations imply that at no time can organ 

procurement ever be permissible because future possibilities of resuscitation can never be ruled 

out.135  

In practical terms, the weaker interpretation of "not reversible now" implies that a person 

is considered irreversibly dead based on that individual's moral choice to forgo resuscitative 

interventions after spontaneous cessation of circulation and respiratory functions.136 The 

American College of Critical Care Medicine (ACCCM) group recommended the weaker 

interpretation with a reasonable observation time of at least 2 minutes from the cessation of 

cardiopulmonary and neurologic functions with no automatic restoration of circulation, but no 

longer than 5 minutes.137 

Opponents of DCDD argue that irreversibility may not be guaranteed following 5 

minutes period of arrest.138 According to them, some portion of the dying person's brain may not 

have ceased functioning totally at that point. There is every possibility that circulation can be 
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restored by vigorous CPR.139 Thus, for the opponents, the weaker interpretation of irreversibility 

merely allows persons declared dead by DCDD criteria to be counted as dead, not that they are 

dead. They hold that society ordinarily does not think that individuals are dead when there are 

reasons not to revive them, but only when they cannot be revived.140   

Some have suggested that irreversibility should not be considered necessary for the 

declaration of death. The word "permanent” was preferred.141 For Bernat, the concept of 

"permanence" is more definable than "irreversibility.”142 Some authors perceive the back and 

forth arguments concerning irreversibility and permanence as mere semantics and that it 

concerns the practice of DCDD only in the United States since other countries do not have 

irreversibility as a requirement.143 

Critics, however, continue to hold that the concept of irreversibility is still central to the 

ordinary everyday understanding of death. It is because although permanence and irreversibility 

are causally related, they are not the same. Again, replacing irreversibility with permanence 

inappropriately makes the declaration of mortality contingent on others' intent and action rather 

than on a natural condition of the organism.144 Currently, the notion of permanence has become 

commonly used in clinical practice than irreversibility.145 

Due to the back-and-forth argument for and against the practice of DCDD, some ethicists have 

called for eradicating the dead donor rule(DDR). According to them, there is no convincing 

reason why vital organs should not be taken from some persons who are dying if that will save 

others and if it is consistent with their expressed interest.    

Robert D Truog, Franklin G Miller, and Scott D. Halpern are prominent advocates of this 

proposal. They have suggested that though the dead donor rule is essential to check against the 

inappropriate removal of vital organs from vulnerable patients, reliance on the dead donor rule 
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(DDR) has a higher potential to undermine trust in the transplantation enterprise than to preserve 

it.146 

 They advocated what they described as a better approach to recovering vital organs 

while protecting vulnerable patients against abuse. This better approach for them is an emphasis 

on the importance of obtaining valid informed consent for organ donation from patients or 

surrogates before the withdrawal of life-sustaining treatment. In that case, valid informed consent 

becomes the key.147 

Miller further mentioned that among the disadvantages of continued dependence on the 

dead donor rule is that it has brought so much conceptual confusion about organ donation's 

ethical requirements and that it has compromised the goals of transplantation for donors and 

recipients alike. For him, patients and families are denied the opportunity to donate organs 

because of the technical requirement to meet the flawed definitions of death.148 Miller suggests 

the retrieval of vital organs from patients before death. 

Michael Nair-Collins, Sydney R Green, and Angelina R Sutin did a national survey of 

public views on abandoning the dead donor rule in organ donation. They found out that some 

71% of the sample agreed that it should be legal for patients to donate organs in a scenario that 

explicitly violates the dead donor rule. Some 67% agreed that they would want to donate organs 

in a similar situation. Of the 85% of the sample who agreed that they were willing to donate 

organs after death, 76% agreed that they would donate in the scenario of irreversible coma with 

organ removal causing death.149 The survey shows that Americans primarily support abandoning 

the dead donor rule and challenges the assertion that the proposal to abandon the dead donor rule 

is out of touch with mainstream opinion. 
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However, having stated these opinions, it is pertinent to note that some people are willing 

to donate vital organs after death who were either unsure or unwilling to donate in the 

circumstance of irreversible coma with organ retrieval causing death. Several scholars continue 

to oppose the idea of abandoning the dead donor rule. Bernat, for example, believes that 

violating the dead donor rule is misguided and will result in an overall decline in organ 

donation.150  

Therefore, it is critical to note that the arguments in support of discarding the rule are so 

far not compelling. The authors seem not to have been able to make a distinction between killing 

and allowing to die. They tended to have ignored the well-developed arguments that the 

intentional killing of innocent persons is unethical and that there is an ethical difference between 

killing and allowing to die. Ever since the New Jersey Supreme Court's decision in the Karen 

Ann Quinlan case in 1976, an accepted ethical norm is that withdrawal of life support does not 

cause the patient's death. Instead, the removal of life support allows the patient to die.151 In the 

case of DCDD, it is the disease that causes the patient's death, not the organ procurement or the 

physician.  

Currently, most ethicists who have studied this issue, including a national 

multidisciplinary DCDD consensus panel in Canada and the United States President's Council on 

Bioethics, agree that the Dead Donor Rule should be retained.152 It is not only because the 

reasons supporting it are compelling but also because the above-stated reasons for abandoning it 

are insufficient. Its abolition will leave the choice of the criteria for death to individual 

preference. The situation may eventually amount to abolishing any death criteria and the 

vulnerable or gullible patient's exposure to increased exploitation to others' benefit. 
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Again, it is critical to note that the opponents of DCDD practice suggest that Donation 

after Circulatory Determination of Death (DCDD) practices routinely violate the ordinary 

meaning of death are not based on sound assumptions. This is because the authors presumed that 

there was a clear line between life and death which is being violated by DCDD practice. This 

position is a misunderstanding of the complex biology of life and death, which has continued to 

evolve over the centuries. Despite the criticisms, the cardiac standard of death built into the 

Uniform Determination of Death Act has achieved widespread public acceptance in the United 

States and worldwide. It has been the ethical and legal justification for thousands of donations 

and transplantations. 

 

b. Care of the Dying Patient-Donor at the End of Life. 

In addition to the concerns expressed with the practice of DCDD, concerns regarding the 

end-of-life care of the dying patient-donor have also been raised. In contrast to donors declared 

dead according to the neurologic criteria, preparation for organ recovery efforts in DCDD begins 

before death's pronouncement. This provision may include interventions, like placing lines or 

running heparin, and some changes to the usual process of withdrawing life-support treatment.153 

These actions may create the potential for conflicts between the interests of the donor and of the 

recipients. 

These potential areas of conflict are made more complicated by the need to limit warm 

ischemic time. Warm ischemic time is the period that an organ remains at body temperature after 

its blood supply has been stopped or reduced.154 It is essential to limit this time in order to 

promote organ viability and survivability. Organs tolerate oxygen deprivation better at colder 
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temperatures than at warm ones.155 In brain-dead donors, the organs are relatively customarily 

perfused before recovery and then rapidly cooled.  

According to experts in DCDD donors, organs may experience decreased blood flow 

between stopping life-sustaining treatment and recovering and cooling the organs. This decrease 

in blood flow may damage the organs and impair their function.156 Thus premortem practices are 

designed in DCDD protocol to diminish warm ischemia times and at the same time protect the 

interest of the patient to donate viable organs and at the same time maintain patient safety.157 The 

American Medical Association and many medical ethicists have put forward guidelines to ensure 

adequate safeguards.158  

Central to the guidelines is that the decision to withdraw life-sustaining treatment should 

be made before any mention of organ donation. Ethicists insist on a clear separation of the two 

events.159 There has to be a complete separation of the treatment and organ procurement 

teams.160 Even in cases when family members raise the issue of Donation, the family is usually 

encouraged to decide about the withdrawal of treatment first and then decide on Donation. The 

family is always encouraged to decide on the withdrawal of treatment independent of the 

decision to donate organs.161 For greater clarity, the guidelines advise separation of the 

discussions in time, between treatment and Donation, and that the discussions should be led by 

staff experienced in organ donation and with training in communication with grieving 

families.162 The patient's care and treatment decisions always remain free from external pressure 

from organ solicitation. Most guidelines maintain that the patient must not be coerced into a 

decision to hasten death.163  

The decision to forgo life-sustaining treatment is typically made in situations when the 

patient has a terminal or end-stage condition. That would allow for the planned withdrawal of 
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life-sustaining medical treatment or ventilator support, with the anticipation that natural death is 

likely to occur soon after.  According to C M Kelso, it is when the burdens of continued life 

support are felt to outweigh the benefits of delaying death.164 

It is also fundamental that informed consent for DCDD is freely obtained for organ 

donation after death. Patients who have decision-making capacity can request that life-sustaining 

therapies be withdrawn or withheld.165 Similarly, patients with the capacity may consent to 

donate organs after their death, including through Donation after Circulatory Determination of 

Death (DCDD). Moreover, patients may not request measures that actively hasten death except 

in some states in the United States. Some guidelines further require a psychological assessment 

to evaluate for possible depression on the part of the patient and take a spiritual assessment for 

any conscious patient who expresses a preference for withdrawal of life-sustaining treatment to 

donate organs.166 

In situations where patients have lost decision-making capacity, the patient's authorized 

surrogate can make decisions regarding health care. That includes the withdrawal of life-

sustaining treatment and organ donation. The decision is based on the patient's known wishes or 

in the patient's best interests if the patient's wishes are not known. If the patient has no surrogate 

when he/she loses decision-making capacity, ethics requires "clear and convincing" evidence to 

withdraw or withhold life-sustaining treatment or donate organs.167 Clear and convincing 

evidence is usually a high standard of proof. Experience has shown that sometimes it is very 

cumbersome to make such decisions for patients who have neither appointed a surrogate nor 

spoken in sufficient detail about the circumstances of their demise to satisfy a legal standard.168 

Consent for Donation can be reversed at any time before the withdrawal of life-sustaining 

support. No coercion shall be used to maintain consent.169 
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It is also pertinent to note that seeking consent for DCDD includes explaining the process 

of DCDD and an opportunity for the family to ask questions. Families are assured that the life of 

their loved one is treated as sacred and are given ultimate respect.170 The families are assured 

that regardless of the potential for a donation that the well-being of their loved one is regarded as 

the primary responsibility of the health care providers and that the care decisions will usually be 

based on their known values and beliefs.171  

Family members are provided with support regardless of whether organ donation 

occurred. Family members usually desire to be with their dying loved ones. They usually want to 

be present when death is declared.172 Since DCDD practice requires that organ retrieval begins 

minutes after death is declared, the retrieval usually occurs in the operating room (OR). Most 

families would not choose this environment for a loved one to die. The clinicians are sensitive to 

this fact as well.   

Despite the careful safeguards in place, opponents point to the presence of a conflict of 

interest in the process. For them, it is not clear how complete separation can be in those areas 

that require hospitals to give records of potential candidates for organ donation to an Organ 

Procurement Organization (OPO). When this reporting is expected to happen before life support 

can be withdrawn so that organ donation can be discussed with surrogates.173  

For the opponents of DCDD, the fact that the hospitals are required to report the names 

forces the attending physicians to view their patients partly as potential organ donors.174  

Opponents have argued that it is unrealistic to think that the treating physicians are not aware of 

the benefits of the potential organs to the long list of patients waiting for vital organs. They argue 

that this need for organs is weighed against the benefit of continued treatment to the patient.175 

This can happen mostly when the physician felt that the recipient is in some way more deserving 
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than the critically ill patient. Moreover, there may be a rushed decision that is affected by an 

understanding of the benefits to the recipient.176 

They have further argued that there is considerable variability among physicians in 

determining from whom to withdraw life-sustaining treatments in the intensive care unit. For 

them, bias has been demonstrated on medical professionals against patients who are perceived as 

handicapped or otherwise stigmatized. They say that studies have shown that physicians 

consistently apply much lower ratings when evaluating the quality of life of severely 

handicapped patients than do the patients themselves.177 Van Norman questioned if prejudice 

against vulnerable patients, such as the disabled, may lead medical professionals to approach 

such individuals and their families for DCDD more than others with a higher quality of life 

ratings.178 

  For Doig, the possibility of this conflict is more than a theoretical possibility.179 The fear 

in some quarters of the society is that the mere existence of a DCDD program in a hospital 

potentially compromises patients' care.180 Few have rejected DCDD programs on this basis.  

However, several DCDD policies have always maintained that patients with disabilities who are 

not actively dying should not be presented with organ donation options. The disabled, the frail, 

and the elderly should not be led to believe that they must give their organs as if their lives were 

of low value.181 

There is also the question of pain and suffering associated with the practice of DCDD, 

which some authors have expressed grave concerns about. Some have made the case that the 

interventions such as vessel cannulation before life-support therapy are withdrawn, and death 

declared cause distress to conscious patients who are not taking palliative medications.182 They 

have argued that because patients who are candidates for DCDD are not brain dead either before 
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or shortly after they are determined dead by circulatory criteria, the possibility that they may feel 

pain or distress must always be considered.183 

  To mitigate this concern, some clinicians have taken three approaches to distress and pain 

management in DCDD practice. The first approach is to provide palliative medications where 

physical signs are compatible with pain or physical distress. The second is that they withheld all 

such medications on the ground that even if signs of pain are occurring, the patient does not have 

sufficient cognition to interpret any sensations as painful. The third is they provide palliative 

medications to prevent any possible pain.184 Whichever approach is adopted, concerns have been 

expressed over whether patients can be guaranteed a painless experience.185 For instance, in the 

case of providing medication only on signs compatible with pain, this does not prevent the 

possibility of pain.  

Concerning the second approach, since patients declared dead by cardiocirculatory 

criteria cannot be known to be brain dead, dismissing signs compatible with pain as not being a 

pain again does not prevent the possibility of distress. About the third approach, physicians may 

wrongly deny sufficient tranquilizing or analgesic medication to avoid the appearance of 

euthanasia or to improve organ viability.186 These are grave issues. 

However, no matter the side, each author decides to take on pain issues in DCDD. One 

thing is exact. The majority of transplant facilities in the United States in their DCDD guidelines 

have expressed that procedures are done for the singular purpose of preserving donor organ 

viability that would cause distress or discomfort to the patient are prohibited.187 They can include 

some pharmacological agents and the placement of vascular cannulae. Quality pain management 

must always be provided before and during the dying process.188 The palliative care team and 
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pastoral care team remain integral in providing expert pain and symptom management for the 

patient and supporting the family in grief and bereavement.189  

Additional ethical issues raised in the DCDD process include the content of the 

information the donors or their surrogates are required to have in order to be able to make an 

informed consent. For James L Bernat and Nathaniel M Robbins, content for informed consent 

has two questions that physicians should explain to patients or surrogates. First, physicians 

should explain the death process from the DCDD perspective. Secondly, physicians should 

explain how organ retrieval impacts the donor’s dying process.190 Kim J Overby, Michael S 

Weinstein, and Autumn Fiester observed that there is currently evidence that the information 

content that surrogates receive is generally inadequate.191  

Surveys showed that surrogates do not fully understand the process of dying in DCDD 

protocol, and the impact of donation on the donor is not clearly explained. Donors or surrogates 

should know that end-of-life care will be similar to non-donors. For example, the patient’s 

critical care physician will withdraw Life-Sustaining Treatment (LST). It will be done the same 

way as in the non-donor situations.192 The difference is that in the case of DCDD protocol, the 

withdrawal of life-saving treatment is done in such a way that the efficiency of the organ is 

maintained. It is usually done in or near the operating room or in the ICU. Following the 

declaration of death, the deceased patient is rushed to the operating room for organ retrieval. 

Patients or surrogates should be told that they can be present during extubation and death 

declaration and will have a chance to say goodbyes if they so wish. They need to know that the 

same palliative measures during withdrawal will be ordered as in withdrawal of Life-Sustaining 

Treatment (LST) in non-donation circumstances. 
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Surrogates need to know that after the withdrawal of life-sustaining treatment, the patient 

will have an inadequate respiratory drive. This will give rise to respiratory failure. Respiratory 

failure will induce cardiac arrest. Then the potential donor will be taken to the operating room. 

Life support will be removed. After a full 5 minutes of the absence of pulse, blood pressure, 

respiration, death will be declared, and organs' removal begins.193 In DCDD protocol, no CPR or 

other circulatory or respiratory support will be attempted. Surrogates should also know that there 

is a reasonable chance that the patient will not die within one hour after the withdrawal of Life-

Sustaining Treatment. If this happens, the patient will be returned to the ICU, and donations will 

be canceled.194 

Other authors further hold that the consent process should also include that the dying 

patient will somehow be manipulated to retrieve viable organs. The manipulation, however, has 

to be permissible.195 Some authors, however, considered this to be too much information. 

Informed consent should not require this level of disclosure they hold. Confronting family 

members with such overwhelming emotional matters may not be necessary. Merely knowing that 

death will be declared is what is essential. 

The skill and the sensitivity of the physicians and nurses to the patient and patient’s 

families are vital factors. Making sure that the dead donor rule is scrupulously followed is 

essential.196 

Another aspect of concern regarding the practice of DCDD is about real and perceived conflicts 

of interest between providing care for a dying patient and beginning the initial processes of 

donation even before death has been established. Some authors contend that since the transplant 

community desires quality organs, they tend to do whatever is possible to achieve it. Some 

physicians in the past have been accused of compromising patient care to obtain viable organs.197  
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However, it is a well-known principle among professionals in the transplant community 

that patient care issues must and are always at the center of all care decisions and that patient 

care decisions are always differentiated from those related to organ procurement. In most 

transplant centers, patient care teams are different from transplant teams.198 There is, therefore, 

very little to worry about concerning conflict of interest issues in DCDD practice. 

However pertinent to note, in contrast to donors declared dead according to the 

neurologic criteria, preparation for organ recovery efforts in DCDD begins before the declaration 

of death.199 This preparation may include premortem interventions, such as blood testing for 

donor eligibility, placing lines, administering anticoagulants such as heparin and arterial 

vasodilators. It may also include the modifications of the usual process of withdrawing life-

sustaining treatment.200 

In most DCDD programs, it is permissible to perform these interventions on the patient to 

preserve the option of donation for the patient and family, maximize the potential for usable 

organs, and improve organs' function once transplanted.201 However, it is noted that each 

intervention requires the specific and informed consent of the patient/family. As already stated, 

the purpose of the interventions should be understood regarding how they might improve 

successful donation after death.  

Therefore they are expected to be done carefully with no more than minimal risk, with no 

intention to hasten death or otherwise harm the patient.202 For the ethical balance to favor 

interventions, the intention must never be to hasten the donor's death. It must not cause pain or 

distress. Moreover, it must still preserve the organs to provide adequate benefit to the 

recipient.203 Again, the interventions do not provide direct therapeutic benefit to the patient, but 
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the actualization of the patient’s interests and wishes based on the patient's desire and intent to 

donate should be considered an indirect benefit in the broad sense. 

In uncontrolled cases, where the deceased has had a cardiac arrest before preparation or 

planned removal of life-sustaining treatment (LST), the situation is much more different. 

Management of such cases is complex because death was unexpected, and medical teams may be 

unprepared for any intervention.204 In such situations, the deceased often do not have their 

relatives/surrogate decision-makers, and their advanced directives may not be immediately 

available. Ideally, informed consent before donation-based intervention should be sought.205 

However, in such sudden death cases, the deceased's wishes may or may not be known, and next 

of kin may not be present for consent. It is controversial whether donation-based interventions 

can be started in these circumstances.206  

The reason is that it can be considered a violation of the potential donor's autonomy to 

intervene before their end-of-life wishes are known. On the other hand, delay in intervention may 

mean that a patient's firmly held want to be an organ donor cannot be respected. Again some 

ethicists believe that a doctor's duty of care to the still living should outweigh any duty of care to 

the dead.207 Therefore the possible compromise should be to intervene if there is any evidence of 

a wish to donate by the diseased patient. The evidence may be a doctor's card or registration as a 

donor. The intervention can take place even in the absence of next-of-kin. It is, however, 

advisable that every care be taken before any interventions are initiated to forestall any potential 

conflict between the interest of the donor and the interest of the recipients.208 

Some jurisdictions have adopted laws that allow for some interventions before consent, 

but organ procurement is never allowed without consent. It is the case even when the time frame 

is not sufficient for organ procurement. In the United Kingdom, under the new Human Tissue 
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Act, invasive organ-preservation techniques in the event of sudden death and the absence of 

consent are now deemed lawful.209 

  Dutch legislation also allows that necessary measures to maintain the organ in a suitable 

condition for transplantation may be taken after death, so long as the procedure for obtaining the 

necessary consent following the law has not been completed.210 Dutch legislation further 

requires that any of the interventions must never conflict with the treatment of the patient. It 

must not harm the patient or mutilate the body, and that the intervention cannot be postponed.211 

 

c. The Viability of Organs Retrieved. 

A practical limitation associated with the DCDD practice is that some of the vital organs 

retrieved from donors do not function as well as organs from brain-based criteria.212 Clinical 

experiences with both controlled and uncontrolled DCDD were said to have produced organs 

with early graft failure. It was more in the uncontrolled donor group in which patient-donor is, 

for example, a heart attack or accident victim who was brought for emergency treatment.  

Compared with brain-dead criteria, organ statistics indicate that there are more incidences 

of delayed graft function (DGF) and primary non-function associated with DCDD organs than 

with organs from brain death criteria.213 This situation has been caused mainly due to the DCDD 

organs' exposure to a more significant duration of inadequate blood supply (warm ischemia) and 

inadequate supply of oxygen (hypoxia) before implantation.214  

In DCDD, solid organs rapidly develop injury because their blood and oxygen supply is 

compromised following the withdrawal of life support. According to David P Foley, with the 

decrease in blood and oxygen supply, the cells of the organ change to the point that after the flow 

of blood is restored to the organ (reperfusion), the mechanism that leads to cell death are 
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switched on and if the ischemia continues the cells die before retrieval takes place.215 If the organ 

is retrieved and transplanted, it will not work well, which eventually leads to the graft's primary 

non-function.216 So this means that the more extended the period of low blood pressure or low 

oxygen supply before death, the more the organ's decline.   

Decline organs increase the risks of primary transplant failure, delayed transplant 

function, and other ischemic complications like biliary structures.217 Most DCDD guidelines 

indicate a maximum period between the withdrawal of life support and death, after which 

patients-donors become ineligible for DCDD.218 Cases of decline organs are of considerable 

concern to retrieval and implantation teams because poor transplant survival remains a 

significant risk for recipients of DCDD organs.219  

In kidney transplant cases, delayed graft function (DGF) is particularly prevalent in 

DCDD kidneys, with rates ranging from 67% - 100%, while in organs from brain death criteria, 

it is 19% - 35%. The rate of permanent primary non-function in DCDD is also relatively high, 

with 14% - 20% compared to 1% - 8% in brain death criteria.220 

In cases of liver, a retroactive review of all liver transplants performed at the University 

of Wisconsin between January 1993 and July 2002 showed that during that time, 930 organ 

donors had been referred to the University of Wisconsin Organ Procurement Organization. 81 

donors were DCDD donors, and 849 were Donation after Brain Death (DBD) donors. Of the 81 

DCDD donors, 47 were multiorgan, 33 were kidney-only, and one was a pancreas-only recovery. 

36 livers were transplanted from 47 extra-renal donors, and 11 livers were not used. Loss of 

temporary intellectual, visual and motor disturbances which can cause permanent brain damage, 

was said to be higher in DCDD organs than in brain-death criteria organs.221  
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    The protein in all body tissues (Alkaline phosphate) levels was significantly higher in the 

DCDD donors than DBD donors. The normal range, according to experts, is 44 to 147 IU/L. 

Seven DCDD livers were discarded because of severe excessive amounts of fats inside liver 

cells. A significant form of autotransfusion was significantly higher in DCDD donors when 

compared with DBD donors.222 The narrowing of the common bile duct, which is the tube that 

moves bile from the liver to the small intestine, was said to be significantly higher in the DCDD 

group at 1year.223 

In a recent study of the United Network for Organ Sharing (UNOS) database, Abt 

reviewed 144 liver transplants after DCDD. He discovered that there was worse allograft 

survival at 1 and 3 years when compared with recipients of  Donation after Brain 

Death(DBD).224 It was also discovered that 83% of the DCDD recipients with hepatic arterial 

stenosis (HAS) later had biliary attacks, and only 37% of the Donation after Brain Death 

receivers with hepatic arterial stenosis (HAS) developed biliary attacks.225 

 It implies that DCDD livers are more susceptible to blocked arteries which interfere with 

blood flow, preventing the heart from receiving an adequate amount of oxygen than are Donation 

after Brain Death (DBD).226 Other individuals have recognized higher rates of bile duct injury in 

DCDDs when compared with DBDs. They have compared liver transplantation outcomes with 

15 DCDDs to those after 221 DBDs at the University of Pennsylvania. Although patient and 

graft survival were similar at 1 and 3 years, the incidence of primary biliary complications was 

significantly higher in the DCDD group (33.3% versus 9.5%).227 

In another single-center experience of 8 liver transplants from DCDDs, Anton I Skaro et 

al. reported significant and progressive back up into the bloodstream of the waste products that 

usually would be cleared in the bile reflux. Usually, it was caused by cholestasis which is the 
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slowing of bile flow in the DCDD transplant recipients. The slowing of bile flow, however, 

ultimately resolved after 3 weeks. Although there was a 50% rejection rate in those DCDD 

livers, the cholestasis preceded a rejection and continued after the rejection was successfully 

treated.228  

This study demonstrates that liver transplantation after DCDD results in inferior patient 

and graft survival compared with that after brain-death criteria. The overall incidence of biliary 

strictures, hepatic abscess/biloma formation and hepatic arterial stenosis is increased in the 

DCDD group.229  

Consequently, retrieval teams are cautious in accepting organs from older potential 

DCDD donors or those with illnesses such as hypertension, diabetes mellitus, and peripheral 

vascular disease that may amplify ischaemic damage.230 In the same vein, organ retrieval may 

not occur if the time interval from the withdrawal of treatment or onset of functional warm 

ischemia to asystole is prolonged. 

Due to the deficiencies mentioned above, there are currently efforts in DCDD practice to 

improve the viability and the number of vital organs for transplantation. There is the infusion of 

drugs such as heparin, before death which usually will delay the formation of blood clots in 

organs after circulation ceases.231  

Another effort is withdrawing treatment in the operating theatre, thereby reducing the time interval between 

the diagnosis of death and organ retrieval.232  Early tissue typing is also being advocated to allow prompt 

identification and mobilization of suitable recipients.233 Of the developments so far, the insertion of 

cardiopulmonary bypass known as Extracorporeal Membrane Oxygenation (ECMO), later known as 

Extracorporeal Interval Support for Organ Retrieval (EISOR) following death, is gaining considerable 

attention. It restores circulation to organs and allows a slow organ recovery process. The debate is currently 

going on the ethics of the use of EISOR in DCDD, which we shall explore in the next chapter. 
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Chapter Four. Ethical Justification of Extracorporeal Interval Support for Organ 

Retrieval (EISOR). 

Introduction. 

In the previous chapters, we investigated Donation after Circulation Determination of 

Death (DCDD) to grasp the concept and the relevant clinical and ethical concerns raised. Among 

other things, we established that organ donation and transplantation has been one of the most 

noteworthy developments in medicine in the latter half of the 20th century and remains, in several 

cases, the only effective means of treating end-stage diseases and organ failures. However, it is 

also an area of medicine with extreme complexity and has often raised dividing issues among 

scholars.234  

Today the shortage of viable organs for transplantation continues to be a significant 

problem for organ donation and transplantation globally.235 The supply of organs of high quality 

and efficacy has always been of extreme importance in the overall multi-disciplinary approach to 

organ donation and organ transplantation.236  

The consensus is that vital organs from brain-dead donors are of high quality and 

efficacy. However, patients who meet the strict criteria for brain death make a relatively small 

fraction of all patients that die in hospitals. The fact is that many patients who die in hospitals 

never progress to a neurological determination of death before cardiac arrest. That means that 

most patients experience cardiac arrest before the neurological decision of death. As a result, 

there are few potential donors. 

Nevertheless, the number of patients waiting for organ transplantation continues to grow 

dramatically. The Institute of Medicine (IOM) has recommended organ donation after circulatory 

determination of death (DCDD) to expand the donor pool.237 Currently, DCDD is in practice in 
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many countries, including the United States. The good news is that DCDD has offered patients 

and their families the opportunity to pursue organ donation. It has increased the pool of available 

organs in the United States by upwards of 30%.238 

However, the bad news is that organs from DCDD donors are not of high quality and 

efficacy. They retain long periods of warm ischemia between the cardio-circulatory arrest of 

donors and the cold preservation of the donated organs.239 Within the period, ischemic damage 

affects the organs, leading to the graft's primary non-function or delayed-graft function. The 

graft's primary non-function or delayed-graft procedure means that a donor's organs' suitability 

for transplantation has declined rapidly.240 The decline is a result of the warm ischemic condition 

after cardiac death.  

Specifically, clinicians hold that during that period, biliary tract injury occurs with the 

result that the liver, gall bladder, and bile-ducts can no longer work together to make, store, and 

secrete bile.241 Transplantation surgeons are always very reluctant to use organs with such 

injuries. The reason is because of the threat of primary graft non-function related to prolonged 

warm ischemic time. There is an agreement among experts that it is necessary to make the warm 

ischemic time as short as possible to prevent or minimize the damage. However, cutting warm 

ischemic time has both legal and ethical consequences.  Alternatively, to perfuse oxygenated 

blood into the donor organ after the cardiac declaration of death until organ procurement seems 

to be a safe remedy.242  

In this chapter, we propose that EISOR assisted DCDD, which restores the flow of warm 

oxygenated blood in the absence of cardiac activity during the interval between death and organ 

procurement, is the alternative. The practice protects the vital organs from warm ischemic 

damage. We also propose that EISOR-assisted DCDD protocol can occur while abiding with the 
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major ethical principles in healthcare. Thus the practice of EISOR-assisted DCDD can become a 

new twist in donation after circulatory determination of death (DCDD). 

The plan is first to investigate how EISOR operates when used to assist DCDD donors. 

We shall discuss the advantages of extracorporeal interval support for organ retrieval (EISOR) 

assisted donation after circulatory determination of death (DCDD). Following the advantages 

investigation, we shall survey what the experts say concerning the ethical justification of EISOR 

assisted DCDD.  

 

a. Recent Twist in Donation after Cardiac Death (DCDD): Extracorporeal Interval Support for 

Organ Retrieval (EISOR) 

  As already mentioned during the past decade, DCDD has evolved into routine clinical 

practice and currently supplies more than 50% of all deceased donor organs in most countries.243 

However, there are two significant hurdles to the development of DCDD within the United 

States; one is practical; the other is clinical. The practical problem is the vast logistics needed on 

the part of many departments that are usually not involved with organ donation required to 

advance DCDD.244 In Spain, the transplant community has invested in engaging the many units 

and departments of their hospitals. The logistics can become cumbersome. However, the result is 

that the organs from DCDD are progressively becoming an essential portion of all organs 

presented for transplantation, especially kidneys.245  

The second obstacle is the clinical concern about warm ischemia damage to the organs. 

The problem of warm ischemia damage is particularly significant for liver implants. The 

complication of what clinicians call biliary cholangiopathy, a disease in which the liver's bile 

ducts are destroyed, is usually overwhelming. According to experts, biliary cholangiopathy can 
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lead to liver scarring (fibrosis) and, eventually, cirrhosis.246 On the contrary, Donation after 

Neurological Determination of Death (DNDD) organs do not have such problems since they 

have oxygenated blood until retrieval. 

Many scholars have arrived at the same conclusion that ischemic damage to organs is of 

much concern. Eva De Vries and others wrote that organs from DCDD suffer an ischemic insult 

of unknown severity during the warm ischemic time.247  Al Skaro,  C Jay, TB Baker, et al. 

expressed that during the organ retrieval from Donation after Circulatory Determination of Death 

(DCDD), donors are exposed to varying degrees of low blood pressure (Hypotension) and an 

absence of enough oxygen in the tissues to sustain bodily function (hypoxia).248  

Hypotension and hypoxia take place during the agonal phase. The agonal phase extends 

from the withdrawal of life-supporting therapy (WLST) to asystole plus the mandatory period of 

warm ischemia after asystole (no-touch time) and a subsequent period of cold ischemia during 

storage and transportation.249 During this period, the donor organs sustain insults. The 

cumulative effects of these insults and the resulting injury to the donor organs are difficult to 

quantify.250  

As a result of the insult, Donation after Circulatory Determination of Death (DCDD) 

organs more often suffer from Delayed Graft Function (DGF) and Primary Non-Function (PNF) 

than Donation after Neurological Determination of Death (DNDD) organs.251 According to H U 

Meier-Kriesche and others, the Primary Non-Function (PNF) after organ transplantation is a 

severe problem. The patients receiving such organs are unreasonably vulnerable to dangers.   The 

recipient may become sensitive to donor toxins or other foreign substances, resulting in organ 

failures.252   



 

51 
 

Rapid cooling of the organs was always indicated to reduce the injury on the retrieved 

organs. In many centers, in-situ preservation (ISP) is the choice method for uncontrolled DCDD 

donors in Maastricht categories 1 and 2.253 However, Snoeijs and others reported 23.3% of the 

failure to kidney transplantation. There were other practical difficulties of in-situ preservation 

(ISP), such as rugged catheter attachment, low flush out, pediatric catheter use, and possible 

catheter balloon break.254 According to Snoeijs and others, a lengthy tube attachment period is 

responsible for poor transplant results. In-situ practice depends on the longer warm ischemia 

period and the excellence of the arterial passage.255 

To alleviate the complications associated with in-situ perfusion, transplant centers began 

to use extracorporeal interval support for organ retrieval (EISOR) in the setting of Type 2 and 

Type 3 DCDD organ donation. Experts agree that the use of   Extracorporeal Interval Support for 

Organ Retrieval (EISOR) can provide normal tissue perfusion in the absence of cardiac activity 

and has the potentiality to improve organ quality when initiated following cessation of 

circulation and declaration of death. 

  Extracorporeal Interval Support for Organ Retrieval (EISOR) is a new method introduced 

to improve organ viability in DCDD.256 In other words, EISOR is Extracorporeal Membrane 

Oxygenation (ECMO) used in Donation after Circulatory Determination of Death (DCDD). The 

duty of EIOR in DCDD is to perfuse the donor's abdominal organs soon after death is declared to 

minimize ischemic injury.257 The designation EISOR was used to preclude the requirement for 

the use of professional perfusionists, as is the case in ECMO. Therefore for EISOR, a certified 

perfusionist is not a requirement. A nurse trained in the operation of the equipment can operate 

EISOR.258  
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It is pertinent to note that before ever ECMO became EISOR, it had gone through several 

developments. ECMO's birth as a technic can be traced back to 1929 in Russia with the first 

successful reported extracorporeal blood passage (perfusion) of a dog.259 John Gibbon executed 

the first successful open-heart surgery using ECMO in 1953. This event, which took about 22 

years of effort, gave rise to an eruption of technological development in cardiac surgery that 

changed the whole range of heart disease methods.260  

A few years later, in 1975, Robert Barlett reported the first infant's success battling 

severe lung damage who benefited from ECMO support.261 The good results of the technology 

then inspired many clinicians, and they offered it to their patients. Clinicians who used ECMO to 

support babies were saving lives. Numerous trials and case series showed this to be accurate. 

Pediatric centers sustained the practice by accumulating proficiency and practice. Thus the role 

of extracorporeal support in the form of extracorporeal membrane oxygenation (ECMO) became 

well established in cases of acute cardiopulmonary failure. 262  

As time went on, however, the early passion for the technology began to decline. There 

were no fresh expansions in this field for years until the recent H1N1 pandemic. Encouraging 

results in H1N1 patients saw a new rise of interest in ECMO.263 ECMO's scope widened 

gradually. ECMO is helpful for various indications both in pediatric and adult patients.264 In 

early February 2020, Chinese doctors began using ECMO as adjunct support for patients 

presenting with acute viral pneumonia related to the Novel Coronavirus (COVID-19) infection. 

Ventilation alone was not sufficient to sustain the blood oxygenation levels in patients.265 

Reports indicate that ECMO helped restore the patient's blood oxygen saturation and reduce 

fatalities among approximately 3% of severe cases.266  
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One of ECMO's added roles is to provide internal support for organ retrieval in donation 

after circulatory determination of death (DCDD).267  In this context, EISOR is not regarded as a 

bridge therapy as in the previously discussed cases but is employed to maintain organ quality 

after cessation of cardiac circulation in uncontrolled DCDD donors.268 The literature 

demonstrates acceptance of EISOR as a substitute for in-situ preservation (ISP) of organs.269  

The exceptional capability of EISOR to deliver tissue oxygenation even after termination 

of cardiac activity makes it the primary equipment of perfusion (passage of blood) in Donation 

after Circulatory Determination of Death (DCDD). The exceptional ability of EISOR in organ 

perfusion became the most vital aspect of an effective DCDD program indeed.  EISOR can be 

deployed in Maastricht type 2 – 3 donors and has been found helpful in brain dead patients who 

are gradually developing pulmonary or cardiac failure.270 

The standard protocol of EISOR-assisted Maastricht Type – 2 donors, was developed at 

the University of Barcelona, Barcelona, Spain. Spain and many other European countries are 

known to date as doing very well in organ donation success.  The success is as measured by 

donors per million.271  In Spain, however, traditional and legal obstacles prevent organ donation 

after the intentional removal of the ventilator support from patients awaiting cardiac death in the 

hospitals (Maastricht type 3 donors). In its place, extracorporeal support is used for organ donors 

who had a cardiac arrest outside of the hospital from which they could not be revived. That is 

Maastricht type 2 donors.272  

Published reports from Madrid and Barcelona show the processes used, which are similar 

at each location273 Spain has a unique structure for rapid emergency health care. Typically 

Emergency doctors are quickly sent to the sight of cardiac arrest victims. They will begin manual 

cardiopulmonary resuscitation (CPR) immediately. 
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Meanwhile, advanced cardiac life support (ACLS), which refers to clinical procedures for 

the urgent treatment of heart attack victims, is started at the incident. With an ambulance, the 

patient moves to the hospital, hoping that the patient will get well. However, if there is ongoing 

cardiac arrest for at least 20 minutes, the arrest is generally regarded as irreversible and further 

attempts at resuscitation futile.274   

The worst form of cardiac arrest is known as asystole.275  If the patient fulfills other 

necessary Maastricht type 2 DCDD donor criteria, transplant coordinators are called and notified 

about the potential donor's pending arrival, thereby activating the protocol.276 The essential 

criteria for Maastricht type 2 include that the patient must be less than 65 years old, with no 

criminality or violent death.277   

Other contraindications include a history of alcohol abuse, cancer, hepatitis B virus, or 

HIV infection. It also includes liver disease and biological risk factors, including intravenous 

drug abuse. Grave shock to the abdominal or femoral vasculature preventing the use of EISOR 

also impedes donation. Donor's progression is another factor against donation.278 

 A mechanical device, the Lund University Cardiopulmonary Assist System (LUCAS), 

provides automatic deep chest compression connected to the potential donor.279 So that death 

may be established, the clinicians suspend the chest compressions on arrival at the hospital. 

Following the Uniform Determination of Death Act(UDDA), death is declared based on lack of 

cardiac function and spontaneous respiration during a no-touch period of more than 5 minutes.280 

The UDDA requires irreversible cessation of circulation and respiration functions for the 

declaration of death.281  After the declaration of death, the surgical team arrives. The highly 

technical part of the protocol begins. The complexity of the protocol may be difficult for a 

nonclinical person to follow. For clinicians, it is a routine procedure. 
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The first phase begins with a cut made through the groin area known as the 

infrainguinal.282 The large artery in the thigh (the femoral artery) and the main arterial supply to 

the thigh and leg and vein is tubed for fluid passage through the circulatory system to the organ 

tissues. The intravenous tubes are advanced far enough to terminate at the estimated level of the 

liver veins.283 The tubes are filled with donor blood, compressed away from the attachment 

point, and connected to an EISOR circuit's tubing. In series, the EISOR circuit has a reservoir, a 

device that keeps the liquid substance.  It has a pump, which raises and transfers or compresses 

fluids by either pressure or suction.284  

EISOR also has an oxygenator capable of exchanging oxygen and carbon dioxide in 

human patients' blood through surgical procedures that may necessitate the interruption or 

cessation of blood flow in the body.285 These connect to a heater and an oxygen source.286 

EISOR device is filled up with 500 milligrams of Plasmalyte(the liquid part of blood and 

lymphatic fluid), which makes up blood, and 500 milligrams of voluven. Voluven is not a 

substitute for blood or blood-containing products. It is pertinent to mention that after the 

declaration of death and the tubing process started, the medical staff contacts the potential 

donor's family members for information and consent.287 

Phase two of the process is tubbing. Through another side of the groin incision, the 

opposite femoral artery is tubed with a Fogarty balloon. Fogarty balloon is a device developed in 

1961 by Dr. Thomas J Fogarty to remove fresh emboli in the arterial system.288 The balloon is 

placed into a major visceral artery in the abdominal cavity supplying blood to the foregut known 

as supra celiac aorta.289 The balloon is inflated, and EISOR is begun. The balloon, according to 

C Fondevila and others, is positioned immediately above the diaphragm. The venous tube is 

placed immediately below it.  
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Chest x-rays confirm the placement. Blood is sampled at zero lines and through EISOR 

operation to regulate the chemical components and substances in the donor and blood strictures 

and acid-base status.290 Pump flow stays at 1.7 Liters per minute. The temperature stays at 35.5 – 

37.5 Centigrade, and potential hydrogen is maintained at 7.0 – 7.4. Additional heparin is given 

every 90 minutes.291 

Phase 3 of the process is organ recovery. In this phase, EISOR continues until cold 

perfusion occurs with a portable machine specially formulated for it. That means the cold-

temperature medical solution is circulated through the organs unless the potential donor is 

deemed ineligible before that point.292 At organ recovery, the belly is carefully studied. The 

choledochus, which contains or conveys bile, is cut away from the point of attachment to tie the 

blood vessels. The gall bladder is cut at the upper part of the stomach (fundus). A forward-

moving blood flow flush is done through the choledochus. Only the portal vein's tubing is the 

vein that conveys venous blood from the spleen, stomach, pancreas, and intestines to the liver for 

detoxification before the blood is returned to circulation necessary because the aorta is perfused 

through the femoral artery.293  A rapid-flush technique is used to deliver blood to the liver and 

the kidneys.  

The remaining dissection and organ extraction are performed in an abnormally low cold 

body temperature (hypothermia).294 The hepatic artery's high-pressure flush is performed using 

20-30 milligrams of preservation solution on the back table. 

For organs ultimately deemed suitable, transplantation is performed in the first recipient 

on the transplant waiting list. It is organized according to blood type and model for end-stage 

liver disease (MELD) score for liver recipients.295  
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When the Maastricht Type-2 protocol was designed, time limits were set for each phase: 

Less than 15 minutes of cardiac arrest without cardiopulmonary resuscitation (CPR).  Less than 

150 minutes of the Coma Recovery Scale (CRS). Less than 4 hours of EISOR. A potential donor 

that goes beyond any one of these is considered ineligible. For liver donors, in particular hepatic 

transaminases, which are enzymes released in the blood due to liver damage at the start of and 

during EISOR, has to be less than roughly three or four times the upper limit of normal, 

respectively.296  

Finally, at organ recovery, in Maastricht Type-2, if there is an excessive formation of 

blood vessels in the liver, gall bladder, or choledochus, the graft is not used. Wedge liver 

biopsies are procured before cold perfusion for academic and research purposes, but they are not 

used to transplant the graft.297  

The standard practice of EISOR-support of Maastricht Type-3 donors follows a different 

approach. Most potential donors considered under Type-3 will have been in the intensive care 

unit (ICU) and are dependent on a ventilator and circulatory support.298 These patients may have 

been neurologically distressed but do not meet death pronouncement standards by neurologic 

criteria.299 It is the practice that has been accepted in the United States, Canada, and the United 

Kingdom.  

The protocol involves intensive family counseling since the process starts before the 

declaration of death.300 The University of Michigan and the University of Wake Forest have 

done substantial work in EISOR-assisted organ donation in controlled settings.301  According to 

the scholars, the process of EISOR-assist type-3 donation always begins with a treatment team's 

determination that a grave brain injury has occurred and is not survivable. The treatment team 
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has also determined that continuous ventilation in support of the patient has become pointless. 

This decision was made without any consideration of the patient's potential as an organ donor.302  

Immediately after this determination has been made, the next stage is for the treatment 

team to inform the family of their proposals.303 Contingent on the situation and what they have in 

mind, families may straightway accept the withdrawal of life support as the right thing to do, or 

they may oppose it for a time and initially decline to allow life support to be removed. The 

family members may also not arrive at a consensus on acceptance of withdrawal of life support 

initially. It is an excellent idea to provide additional time to allow families to come to terms with 

the loss of a loved one.  

However, a decision to allow death to occur by forgoing or removing further life-

sustaining treatment will have to be made in agreement with the patient's wishes and family and 

their best interest.304 In other words, the donor end-of-life decisions are made by the primary 

care attending physician/critical care attending physician and patient or their surrogate and 

potentially the hospital ethics committee.305 

Once the team and the family agree to remove the life support, the local organ 

procurement organization (OPO) shall be informed about the patient's situation.306 After 

informing the OPO and are confident that a patient is suitable for DCDD in agreement with the 

organ Donation Policy, the OPO coordinator, in collaboration with the Primary Care Physician, 

will assess the suitability for EISOR. Once a decision is made that the patient is an acceptable 

candidate for EISOR, the OPO coordinator will inform the other team members about the intent 

to offer the family the option of EISOR.307 

The OPO coordinator will meet with the family and offer the option for DCDD organ 

donation. The OPO coordinator will get an agreement for DCDD organ donation from the 
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family. EISOR-assisted DCDD, which is part of the DCDD organ donation, is offered to the 

family. It is explained in such a way that the procedure may improve the prospect of success for 

transplant organs that are recovered.  

Also that it involves the placement of catheters into the groin before the removal of life 

support. Separate consent is signed.308 So far, there have not been objections to the EISOR-assist 

DCDD practice. A scholar suggested that families want the process of organ retrieval to go well 

and help patients with organ failure.309 During the consent process, it is crucial to inform the 

family that death may not occur and that organ donation will not be possible if this happens.  

If the family agrees to EISOR-assisted DCDD, a member of the transplant team who is a 

physician will discuss with the family and obtain consent for the pre-mortem placement of two 

femoral 8F arterial catheters, one femoral 9F venous catheter, for EISOR.310 The same transplant 

team member will explain all likely problems associated with placement of the femoral catheters, 

which provides a quick and reliable route for administering drugs to the patient's central 

circulation.311  

He/she will explain the reason for using lidocaine, which is to numb an area to reduce 

pain caused by surgery.312 He/she will explain the insertions or needle punctures and the use of 

marcaine, which is a numbing medicine.313  He/she will explain all these and the use of balloon 

occlusion of the aorta, which supports hemorrhage control as measures to prevent shrinking or 

contracting of the heart314 and blood flow to the brain.315 The transplant team's physician will 

document in the patient's chart all the conversations with the family. Consent will be documented 

on a standard Consent to Medical, Surgical or Diagnostic Procedures Form.  

In other words, the transplant team's physician member must follow the standard policy for 

Informed Consent for Medical and Surgical Treatment by Health Network.316 That requires a 
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description of the proposed intervention, the patient's role or surrogate's role in the decision-

making, possible alternatives to the proposed intervention, risks of the proposed intervention, 

and the assessment of the individual's understanding of the process.317   

After the family consents to EISOR-assisted DCDD, the OPO Coordinator will 

communicate with the Hospital operation room (OR) to arrange the surgery and request a nurse 

trained for perfusion to monitor EISOR equipment.318  

It is critical to note that it is not always easy for anyone to raise organ donation with 

families already grieving a loved one's health situation. Even certified OPO coordinators may 

still feel overwhelmed to raise the issue of a donation. There is always the fear that one might 

increase the family member's distress by saying the wrong thing. According to some scholars, it 

is good to know that there are no right words in such situations, each situation is unique, and 

family members have different responses.  

Discussing organ donation cannot be preplanned. However, anxiety may be reduced for 

the OPO Coordinator if suitable phrases are considered before talking with the family members. 

In the United States, federal law dictates that only trained and certified clinicians can speak to 

the family about organ donation. The consensus is that the best practice is for OPO staff to speak 

with families jointly with the health care team. It has also been demonstrated that the requestor's 

race/ethnicity is sometimes essential in the process.319  

As already mentioned, family members react to the possibility of donation in a range of 

ways. Whatever the response, the OPO staff and provider should show understanding. If some 

family members need some time to think over their response, they should be offered some time 

alone. Some family members may have questions concerning the procedure of donation and its 
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consequences.  Such inquiries give the family the chance to have options and to gain the 

information that is important to them.320 

 Experts suggest that Family members need to be reassured that their loved one will be 

cared for with respectability and esteem throughout the donor surgery. They need to be reassured 

that the body of their loved one will not be damaged or grossly mutilated. They need to reassure 

that the surgical wound will be treated, that they will be able to view the body after the operation, 

and that the burial will not be postponed. The transplant coordinator will be present throughout 

the donor surgery and perform the final care following the family's wishes.321 

There will always be family members, regardless of how the request is offered, who may 

refuse the option of organ donation. Healthcare professionals must accept this decision. If the 

family members seem undecided or if the immediate response is an angry "no," it is still an 

acceptable response. Probably after a short period of reflection, the OPO Coordinator may gently 

explore the reasons for such a response. It is found frequently that the family members may have 

specific concerns or unfounded ideas and fears that can be allayed by further information, 

removing barriers to permission.322 

Existing literature suggests that the most commonly quoted reasons for refusal include 

the following: the deceased had stated that he or she did not wish to donate, a fear of gross 

mutilation, a difference of opinion between family members; problems understanding circulatory 

death; and religious/cultural reasons.323 Regarding the last-mentioned reason, however, all the 

major religions/cultures support the act of organ donation.  

Regarding involvement in the withdrawal of life support, the transplant team will follow 

all United Network for Organ Sharing (UNOS) bylaws, Organ Procurement and Transplantation 

Network (OPTN) bylaws. In the United States, the Michigan Uniform Anatomical Gift Law. 
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Members of the transplant team will not be involved with the withdrawal of life support. They 

cannot participate in the declaration of death or with palliative measures. The patient's care team, 

who has the authority to declare death, determines the time of death, and who records the time of 

death cannot be part of the team to retrieve the vital organs.324 

 The patient's care team will closely monitor the gas level in the blood and the lactic acid 

level, determining how low the oxygen level is throughout the body.325 The levels will be 

obtained at the following times: before the withdrawal of life-sustaining treatment, starting of 

EISOR, and every thirty minutes after EISOR has been started. The last draw of blood will take 

place before the stoppage of EISOR. The amount of urine output will also be measured every 30 

minutes during this time.326  

The patient's physician will perform the withdrawal of life-sustaining treatment.327 The 

family may opt to stay with the patient in the ICU while treatment is withdrawn. Systemic 

heparin will be administered according to guidelines. However, the family will be asked to leave 

the room when any of the following occur:  

1.When cardiac arrest rhythm with no discernible electrical activity on the EKG monitor 

occurs (asystole). That is when a flatline EKG occurs, and the heart is not functioning any 

longer. 2. When the heart rhythm becomes rapid, and the heartbeat becomes inadequate 

(ventricular fibrillation).  3. When the electrocardiogram shows a heart rhythm that should 

produce a pulse but does not (pulseless electrical activity PEA).328 4. Faintness of the second 

sound, which is an absence of an audible heart sounds.329 5. Nonexistence of blood pressure as 

measured by an arterial line or Doppler.330  

When the patient's family leaves the patient's room, the transplant team will enter the 

room and gain safe access to the blood vessels using the seldinger wire technique.331 The 
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transplant team will change the existing tubbing to one femoral arterial tubbing. The one femoral 

venous tubbing and one aortic balloon will also be changed.332  

The designated patient care team member or a surrogate who is not a member of the OPO 

or transplant team declares the patient dead if the patient has irreversible cessation of circulatory 

and respiratory function.333 The blood flow to the organs or cardiac measures will be used by the 

attending physician (or surrogate) to decide the patient's death time following mechanical 

ventilation withdrawal: 1. Five minutes of asystole or 2. Five minutes of ventricular fibrillation 

or 3.Five minutes of pulseless electrical activity or 4.Five minutes of nonappearance of audible 

heart sounds, which were present before withdrawal, or 5. Five minutes of lack of blood pressure 

as measured by an arterial line or Doppler. 

It is pertinent to note that persistent cessation of circulatory and respiratory functions 

following an observation period of at least two minutes and not more than five fulfills the 

legal/ethical definition of death.334  

If there is a recurrence of blood pressure or pulse during the two minutes to five minutes 

observation period, even for a brief moment, an additional one-minute observation period will be 

added, making it a total of six minutes.335 If the patient meets the circulatory or heart criteria 

after this additional one minute period, the patient is pronounced dead by the designated Medical 

Staff or his/her surrogate. If the criteria are not met yet (the patient continues to have pulse or 

blood pressure during this additional one-minute period), a new five-minute observation period 

will be initiated.336  If death does not follow within the established timeframe after the 

withdrawal of life-sustaining treatments, the planned organ procurement will be discontinued. A 

patient care plan and immediate family emotional support should be activated. The plan should 

include logistics and provisions for continued end-of-life care.337 
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Regarding the EISOR circuit, if there is a recurrence of cardiac or radial rate or blood 

pressure, the EISOR circuit will be turned off even for a short time. An observation period of 1 

minute will also take place. If, after this additional one-minute period, the patient meets the 

criteria, EISOR will be resumed. If the criteria are not met (the patient continues to have pulse or 

blood pressure during this additional 1 minute period), then a new process of five (5) minutes 

observation period will be initiated.338 

The nurse charged with perfusion will continue to monitor the level of carbon dioxide in 

the blood. The nurse monitors the level from the venous limb of the EISOR circuit both at the 

initiation of EISOR and every 30 minutes after. The nurse will manipulate the EISOR circuit to 

monitor also the following: blood flow, the average pressure in the patient's artery during one 

cardiac cycle (mean arterial pressure), the temperature of the body's inside organs such as liver, 

heart, brain, blood,(core temperature), urine output, substances manufactured in the cells as the 

body turns foodstuff into nourishment,(lactate) and the amount of oxygen in the hemoglobin in 

the blood returning to the right side of the heart,(venous oxygen saturation).339 

After the initiation of EISOR, donors generally remain in the ICU until the time for the 

surgery. The OPO Coordinator is usually responsible for arranging and confirming a previously 

scheduled operating room (OR) time. When the time comes, the donor will be transported to the 

OR for organ retrieval. The transplant team, the OPO Coordinator, and the nurse in charge of 

perfusion with the EISOR system wheeling alongside the bed will go into the operating room. 

There will be no need for an anesthesiologist.340 

In the operating room, the body is prepared and covered as usual. It is important to note 

that all these processes can happen at a comfortably average pace without needing to rush 

because the EISOR is doing the work of supplying blood to the organs.341 The recovery surgeon 
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makes the recovery incision, and a cold fluid used for perfusion is connected to the arterial 

system of the EISOR circuit. The EISOR pump is turned off, and the cold fluid is allowed to 

flow through the arterial cannula. Topical ice is applied to the organs, and the venous system is 

vented into the chest. Once the organs have been exsanguinated (loss of blood) and cold 

perfused, they are removed surgically using a conventional organ recovery technique.342  

 

b. Advantages of Extracorporeal Interval Support for Organ Retrieval (EISOR) Support for 

Donation after Cardiac Death (DCDD)  

  As already mentioned, DCDD involves detailed coordination of a complex operation 

involving many people, facilities, and supplies. It also involves the functions and activities of 

living matter, such as organs, tissues, and cells. Due to this high complexity, most times, the 

retrieved organs' viability from Maastricht type 2 and 3 donors are negatively impacted. The 

chief culprit is prolonged warm ischemia time.343  

Following the withdrawal of life support, the final phases of death follow until the death 

declaration at the point of cardiac arrest rhythm with no discernible electrical activity on the 

EKG monitor (asystole).344 During this time, tissues are deprived of oxygen. There is a buildup 

of acid in the bloodstream (acidosis). In addition to this insult, there is a period in which the 

organs remain at body temperature (warm ischemia time) because the blood supply has been cut 

off. The organs will remain at body temperature until the organs are cooled and supplied with 

cold blood and have a low enough temperature to reduce the set of chemical reactions that occur 

in living organisms to a minimum.345 

However, the ability to reestablish the flow of oxygenated blood after the declaration of 

death using EISOR makes it possible to keep warm ischemia to the bare minimum346 It means 
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that for the whole time it takes to get prepared for the recovery operation, fully warmed and 

oxygenated blood is provided to the organs by EISOR.  EISOR also helps with fast cold 

perfusion of organs, thus reducing warm ischemia time and ischemic damage.347 The capability 

to maintain circulation with EISOR before organ removal and continuously during the 

preservation period is certainly advantageous compared to hypothermic techniques such as in – 

situ preservation (ISP).  

  However, it is relevant to remark that the magnitude of this advantage of EISOR  over 

traditional rapid recovery DCDD organ recovery techniques depends on the location where 

withdrawal of life support occurs. It also depends on how preparation for recoveries, such as skin 

prep and sterile draping, have been made and the time it takes to place vascular cannulation to 

begin cold perfusion. The later time can be highly variable depending on the recovery surgeon's 

experience, the donor's body habitus, and the presence or absence of prior abdominal operations. 

 Another advantage of EISOR-assisted DCDD is that it allows the ICU's withdrawal of 

life support. That means the withdrawal of life support does not have to be in another setting, 

such as an anesthetic induction room or an operating room, and with warm ischemia not 

compromised. The family members can have the opportunity to attend the death of their loved 

one in the ICU without reducing the likelihood of successful transplantation of their loved one's 

organs. At the declaration of death, the EISOR circulation is initiated, and the thoracic aortic 

balloon inflated, allowing the organs to be perfused and oxygenated while the family says their 

last good-bye. If death does not occur, the patient stays in the ICU and does not have to be 

moved back to a conventional hospital room.348 

 Another significant advantage of EISOR-assisted DCDD is that it makes the practice of 

DCDD easier to accept by the hospital staff. In most hospitals, the ICU's withdrawal of ventilator 
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support is expected when the treating team deems further aggressive medical intervention futile. 

The ICU nurses and staff are accustomed to having patients expected to expire following 

discontinuation of ventilation. They are more likely to have specific experience and training for 

supporting grieving families. The nurses are also comfortable with treating these patients with 

"comfort measures," including sedatives and narcotics, since these treatments are appropriately 

given to eliminate suffering in this setting. An ICU setting is also a welcoming and peaceful 

setting for family members compared to either a holding room outside of an operating room or to 

the operating room itself. 

 EISOR-assisted DCDD also allows for greater efficiency of resources since an operating 

room, and the team does not need to be on stand-by, waiting for the declaration of death with 

instruments opened and preparations complete. Instead, the preparation for the recovery 

procedure can be initiated following the declaration of death. If the patient does not expire, the 

operating room staff has not been inconvenienced, and no expense has been undertaken. This can 

lead to greater acceptance of the DCDD practice by hospitals, and a greater willingness on the 

part of clinicians to attempt DCDD organ recovery, even when it is unclear whether expiration 

will occur soon after the withdrawal of support or not.   

Another advantage is that EISOR- assisted DCDD increases the donor pool and depicts 

the donor organs' functional equivalence compared to Donation after Neurological Declaration of 

Death (DNDD) donors, which remains to date the acceptable standard. Numerous experts have 

used data to support this position.  Magliocca, Joseph F et al. reported that the implementation of 

EISOR –assisted DCDD perfusion increased the potential organ donor pool at their institution by 

33%. The increase was accomplished without short-term adverse effect on organ function 
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compared with organs transplanted from Donation after Neurological Determination of Death 

(DNDD) donors.349  

Sanchez-Fructoso et al. have also done substantial work elucidating the outcome of 

EISOR-assisted DCDD kidney transplants.350 In a study published in the year 2000, they had 

compared the survival and midterm results of kidney function in the Donation after Neurological 

Determination of Death (DNDD) versus EISOR-assisted DCDD kidneys. The study revealed no 

significant difference in function and rejection episodes between EISOR-assisted DCDD and 

DNDD transplants. A L Dalle Ave et al. hold that EISOR improves graft function because 

EISOR allows restoration of homeostatic function to the donor organs.351 

 

C. Ethical Justification of Extracorporeal Interval Support for Organ Retrieval (EISOR) within 

Donation after Cardiac Death (DCDD). 

Despite the advantages and growing trend in the use of EISOR-assisted DCDD, there has 

been a growing debate on the ethics of the practice among clinicians and ethicists.  Some argue 

that the practice is ethical, while others argue on the contrary.  The foremost key issue in the 

ethics of EISOR-assisted DCDD has to deal with what the clinicians refer to as the premortem 

interventions.352  

Opponents to the practice claim that the Barcelona protocol of EISOR allows the patient's 

tubing before family permission, while cardiopulmonary resuscitation (CPR) is ongoing.353 For 

them, that is problematic. Although this can be justified as making every effort at preserving the 

patient's option of donation, it still presents an ethical quagmire. Informed consent demands a 

process whereby a patient can make a voluntary decision about accepting or declining medical 

care.354  
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The Institute of Medicine (IOM) holds that consent should be obtained before invasive 

procedures are performed for organ donation on still alive patients.355 Hence the element of 

premortem interventions in Barcelona protocol raises potential ethical concerns that will 

doubtlessly require modification to be adopted in countries like the United States.356  However, 

this concern can be circumvented if the donor had previously provided consent for organ 

donation by signing up on a state registry or indication of the intention on the driver's license.357 

In those cases, the family's permission is not needed since the patient's choice takes precedence.  

Also, family consent may be received before the end of attempted resuscitation.358  

Another argument against premortem intervention is that premortem tubing modifies the 

patient's end-of-life care. According to opponents, patients die encumbered with a technological 

apparatus, an outcome that may violate the patient's wishes of a peaceful death. In EISOR-

assisted DCDD premortem insertion of tubes, there is always the risk of inducing pain. That is 

the case even when local anesthesia is being used. There is also the danger of damaging bodily 

integrity, which should be preserved during end-of-life care.359 The insertion of tubes is an 

invasive procedure, and local complications can occur during the insertion of EISOR cannulas, 

including local hemorrhage, vessel perforation, dissection, and misplacement.360  

For example, removing large tubes inserted into the veins (cannulas) might require 

surgical repair of the vessels that carry blood to prevent blood loss to a degree sufficient to cause 

death (exsanguination). Premortem tubbing is also considered ethically problematic because the 

procedure's benefits are not for the patient but accrue solely to a third party.361 Opponents have 

also indicated that sometimes the inserted catheters fail to perform the function.  The failure rate 

was reported higher in the Netherlands when double-balloon triple lumen (DBTL) catheters were 

inserted during cardiac arrest in uncontrolled DCDD cases.362 Failure to establish tubing at the 
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first instance can lead to multiple attempts at implementation, which increases the risk of 

damaging bodily integrity.  

  However, proponents argue that the technical problems with tubing (cannulae) or aortic 

occlusion can be overcome with practice and experience.363 They also argue that the risk of 

inducing pain is very low. There is a consensus among critical care and organ donor 

professionals that, during dying, DCDD donors receive the same type of care that nondonors 

receive after Life-Sustaining Treatment (LST) is withdrawn.364  

Typically, EISOR-assisted DCDD donor palliative care in dying includes the judicious 

administration of opioid and benzodiazepine drugs to prevent possible suffering.365 Only when 

this care is ordered and administered can the critical care physicians remain confident that they 

have fulfilled the directives that their patient's comfort will be the highest priority.366 The 

question of damaging bodily integrity is generally justified when a medical procedure's benefits 

override the burdens. For the proponents, the patient's consent and the benefit to others mitigate 

this concern about premortem tubbing (cannulation). If the candidate is not for organ donation, 

premortem tubing (cannulation) would have been a needless procedure and an unjustified 

alteration of the dying process. In the setting of organ donation, it is considered necessary and 

morally justified.  

Proponents have further argued that premortem tubing is a necessity in EISOR-assisted 

DCDD practice. It allows the resumption of circulation immediately after the no-touch period, 

reducing warm ischemia time (WIT) and possibly improve graft outcome. For them, its use 

would fulfill the consented donor's wishes to provide the healthiest organs for transplantation.  

Policies on premortem tubbing vary depending on countries.  
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In France, where controlled DCDD programs are not used, the French Society of 

Reanimation rejects premortem tubbing (cannulation).367 In Switzerland, the law is permitted 

only if informed consent was obtained previously in-person from the patient.368 In the 

Netherlands, premortem cannulation for In-situ perfusion (ISP) is allowed. In the United 

Kingdom, Premortem cannulation is not recommended despite its use in some centers.369 

The American Thoracic Society views premortem tubing as ethically acceptable, 

provided it adds to positive transplant outcomes. Moreover, informed consent is to be obtained 

from the patient or the next of kin. Also, in Canada, premortem tubing is acceptable provided 

there is informed consent from either the patient or surrogate.370 Pre-mortem cannulation is not 

practiced in Australia.371 

Opponents have also argued that cardiac massage and ventilation are continuous after the 

death declaration to avoid warm ischemia before the commencement of EISOR, particularly in 

Barcelona protocol, which concerns many. They argue that the resumption of circulation to the 

brain would mean that the patient is no longer officially dead. Their position is based on the 

Institute of Medicine's (IOM) definition of death as the brain's absence of circulation.372 In this 

case, circulation to the brain has resumed with Cardiopulmonary resuscitation (CPR).  

However, the proponents hold that the practice can be justified based on the fact that it 

preserves the option of donation. The concern expressed can be overcome by using an aortic 

occlusion balloon to prevent circulation to the brain. Also, given that 5 minutes of asystole is 

allowed before cardiopulmonary resuscitation (CPR) is resumed in the Barcelona protocol, the 

whole-brain function would likely be absent. So the resumption of cardiopulmonary resuscitation 

does not affect the function of the brain.373 
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A potential adjustment to the Barcelona protocol that would avoid this problem would be 

to begin tubing for EISOR immediately upon declaration of death. That would avoid the 

resumption of cardiopulmonary resuscitation (CPR) and, thus, avoid brain perfusion. It would be 

necessary to have the EISOR team ready and waiting very nearby, and tubing would have to be 

by cutting down on the femoral vessels in the absence of blood flow. Otherwise, that patient 

could be "declared" dead the second time at the point that cardiopulmonary resuscitation (CPR) 

ceases. The problem with this alternative is that it may be confusing to medical teams and 

families. 

It is essential to recognize that the Barcelona group has done well to develop and 

demonstrate a successful strategy for using Type 2 donors. According to Y C Tsui et al., 

replicating this success level in the United States will require a considerable and synchronized 

medical community effort to satisfy ethical and cultural concerns.374  

Another concern expressed by the EISOR-assisted DCDD protocol opponents is 

premortem systemic heparinization when donors are still patients versus local heparin blood 

thinning (anticoagulation). According to experts, systemic heparin, which is the most widely 

used anticoagulation technique in EISOR-assisted DCD, can potentially hasten the organ donor's 

death.375 In an actively bleeding patient, systemic heparin will increase bleeding and can hasten 

the patient's death. They have also argued that there is no available data regarding the use of 

systemic heparinization. Moreover, it is not universally practiced in the United States.376  

However, it has been suggested that systemic heparin administration does not affect the 

patient's cause of death. In other words, the patient will die with or without heparin.377 Society 

stands to benefit from the administration of systemic heparin. That is because it is generally held 

that systemic heparin potentially improves the viability of the transplanted organ.378 The 
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enhancement in donor organ viability outweighs the influence that systemic heparin may have in 

the patient's dying manner.  

Using the ethical principle of double effect, the primary intent of whole-body blood-

thinning (systemic heparin) administration is to preserve the transplanted organ; an unintended 

side effect is that the organ donor may die more quickly in the process. Therefore, the risk is a 

small sacrifice on the donor's part to save someone's life in dire need. That is part of the reason 

organ donation is considered a heroic act. The heroic act done on behalf of the organ recipient 

allows the use of systemic heparin. The act may or may not hasten the organ donor's death, after 

all. 

It is important to note that not all EISOR-assisted centers practice systemic heparization. 

Wake Forest University has the policy to withhold systemic blood thinning in acute hemorrhage 

patients. The tubes are inserted during the 5 minutes of cardiac arrest (asystole). Also, standard 

surgical consent is obtained before tube insertion.379 Some centers allow the use of systemic 

heparin only after death has been declared and EISOR blood flow (perfusion) has been started. In 

whichever case, the requirement of informed consent is an essential factor and can be the only 

factor that can prohibit the administration of heparin. When informed consent is received from 

the patient's family, systemic blood thinning is acceptable for most centers. 

However, some have pointed out that the recipient's good cannot outweigh the risk of 

harming the organ donor. They have argued that a central principle in organ transplantation is 

that the donor and the recipient's benefits are kept distinct. That is why there are always two 

different medical teams treating each patient.380 The ethicists against premortem systemic 

heparin administration argue that physicians who give systemic heparin to actively or potentially 

bleeding patients may have participated in the patient's death.  The end cannot justify the means. 



 

74 
 

In Jewish tradition, one cannot intentionally accelerate somebody's death.381 Markkula 

Center for Applied Ethics, a Catholic Institution, has a guideline stating that because there is the 

likelihood that heparin could cause brain hemorrhaging and death, it cannot be given to a patient 

who is actively bleeding until death is declared.  Also, the decision to give heparin to patients 

who are not actively bleeding should be made on a case-by-case basis. Moreover, a separate 

written document signed by a surrogate is required for administering heparin.382 The Institute of 

Medicine had given a statement that patients and their families cannot assent to such a procedure 

because it can hasten death.383 

Another aspect of EIOSR-assisted DCDD practice that concerns some is the use of either 

a thoracic aortic balloon or lidocaine bolus.384 The thoracic aortic balloon or lidocaine is usually 

inserted after cardiac arrest rhythm with no discernible electrical activity on the EKG monitor 

(asystole) and the declaration of death but just before starting EISOR. Clinicians hold that if the 

heart is left to be circulated with adequate blood supply, the heart will start to beat in the absence 

of lungs and brain function.  

A beating heart during EISOR-assisted DCDD contributes nothing to the organ's 

viability.385 A beating heart can only add confusion to death's position declared minutes before, 

based on cardiopulmonary criteria. Hence the reasoning behind using the thoracic aortic, balloon, 

or lidocaine bolus is to reassure the medical team and the family members that reanimation will 

not occur. That relieves any ethical anxiety regarding reanimation. Medical team members and 

family will be disturbed to see the donor's heart start beating again even though death has been 

declared. However, most clinicians hold that even if cardiac reanimation occurs when EISOR is 

ongoing, permanent injury and even neurologic death have already taken place and, therefore, no 

consequence to the donor's death status.386  
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At Wake Forest University, the policy observes 5 minutes of cardiac arrest rhythm 

(asystole) before death is declared.387 By the stage death has been declared, and EISOR started, 7 

to 8 minutes will have passed, so there is no question of reanimating a person who has already 

died. In Jewish tradition, death is regarded as the absence of normal breathing without any 

support. Thus, the resuscitation of the heart with EISOR  does not alter the declaration of death. 

EISOR does not induce breathing. American Society of Anesthesiologists recommends that after 

death, organ function's sole purpose must be discussed with the family and documented.388   

For Bernat J L and others obstructing the aorta, this instance is not justified because it is 

meant to fulfill the death determination's technical requirements.389 

On distributive justice, some hold that  EISOR remains a costly therapy not available in many 

healthcare centers. This discrepancy means that the choice between EISOR-assisted DCDD and 

in-situ perfusion programs carries an inherent risk of unfair distribution of benefits and 

burdens.390  

For example, EISOR programs might be disproportionally available in areas serving 

socioeconomically disadvantaged patients (for example, large inner-city hospitals located in 

deprived areas where out-of-hospital cardiac arrest (OHCA) is common), and their organs 

predominantly transplanted into better-off recipients who can more easily access health 

resources.  

Although the ethicists use the example of income level, discrimination could also be 

based on education, level of social class, or cultural, ethnic, or religious characteristics of 

patients. However, they are not aware that this situation exists in any country. Instead, they have 

taken it as a theoretical risk and a potential perceived conflict of interest. Any such disparities in 
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the provision of EISOR must be prevented. It is society's role to safeguard distributive justice, 

mainly when a life-saving therapy competes with a program that promotes organ donation. 

Another source of concern expressed by the opponents is whether the use of EISOR-

assisted DCDD respects the Dead Donor Rule (DDR) or not. As already noted, the dead donor 

rule (DDR) states that donors of vital organs must be declared dead before organ removal. The 

donor does not have to die due to organ donation.391 Numerous scholars have stated concern that 

DCDD programs violate the DDR. The authors claim that in DCDD protocol, the donor is not 

yet dead before organ retrieval.392 The use of EISOR-assisted DCDD may even worsen the 

concern since, after death declaration, the recommencement of circulation by EISOR may revive 

the patient unless the brain or heart perfusion is prevented.393 

Opponents argue that several lines of evidence suggest that 5 minutes of non-neurological 

circulation is not enough to achieve irreversible brain death in patients with average body 

temperature (normothermic).394 To ameliorate this concern, lidocaine was usually administered 

to donors to maintain cardiac arrest if an aortic occlusion balloon or an aortic clamp is not used. 

Phenobarbital, a medication that slows the brain's activity and depresses the central nervous 

system, was used to prevent brain stem activity.395 However, many EISOR –assisted DCDD 

protocols now block circulation to the heart unless heart donation is foreseen and to the brain 

with an aortic occlusion balloon or an aortic clamp. That prevents a resumption of heart and 

brain functions. 

Some hold that even using an aortic occlusion balloon cannot guarantee the risk of 

reviving a donor patient. For instance, where the aortic occlusion balloon was not functioning 

correctly. Disturbingly, a case of uncontrolled DCDD was reported in which a donor patient 

began to gasp after initiation of EIOSR because of poor functioning of the balloon.396 Situations 
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like this were foreseen in some protocols, such as that of the Henry Ford System protocol. The 

protocol recommends that if there is a cardiac or radial pulse or blood pressure return, the circuit 

will be turned off. If that happens, an additional observation period of 1 minute will be 

observed.397  

Several authors, S D Shemie, A J Baker G knoll, agree with Marana et al., who stated that 

no intervention that might restore brain circulation when the nervous system might respond to 

such restoration should be allowed under no circumstances.398 Especially given how death is 

diagnosed in the setting of DCDD, which is time-sensitive. Restoration of brain circulation has 

the risk of contradicting the earlier death declaration. Thus, some DCDD guidelines explicitly 

prohibit any postmortem intervention that restores brain blood flow.399  

Some clinicians have stated that the confirmation of cessation of blood flow towards the 

head (cephalad) can be established visually by bluish discoloration of the skin (cyanosis) in the 

upper extremities, the head, and the upper torso.400 According to this description, the lower body 

is perfused while the upper body turns blue. Some health care providers have expressed distress 

to observe such perfusion changes. That is why they generally cover the lower body part to hide 

this look. 

Another issue that has raised some ethical concerns is the possibility of heart retrieval 

using EIOSR-assisted DCDD. Petra Niederberger and colleagues stated that heart retrieval using 

DCDD would significantly improve donor hearts' availability.401 However, very few cases of 

heart donation by DCDD are available in the literature. The few cases reported might be a result 

of the technical complexity and ethical considerations involved. Some have argued that based on 

the generally accepted definition of circulatory determination of death as the "irreversible 

cessation of cardiovascular and respiratory functions."402  
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EISOR-assisted DCDD might not be respecting the Dead Donor Rule (DDR). Since the 

heart function is restored in the recipient, that means that the declaration of the donor's death 

because cardiac cessation was reversible. Some scholars have proposed abandoning the Dead 

Donor Rule (DDR) in cases of heart EISOR-assisted DCDD. In our opinion, such a change 

would be ethically questionable and would require rigorous public debate.  That might lead to 

public mistrust – which could be extended to all EISOR-assisted DCDD practices and possibly to 

the field of organ donation and transplantation. 

Some have suggested that public debate is needed before the heart EISOR-assisted 

DCDD is pursued in clinical practice.403 Overall, a patient's death and their organs' donation 

should are gifts that a patient and their families offer to others. All personnel involved in the 

process should be respectful of the best interests and wishes, the privacy of donors, their family 

members, and all associated with the process of organ donation and transplantation. Everyone 

needs to make sure that the organ donation and transplantation process are completed, mindful of 

their duties, particular skills, likely conflicts of interest, and according to the guidelines, 

institutional policies, and state and federal laws. 
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 Chapter Five. Future Direction of Extracorporeal Interval Support for Organ Retrieval 

(EISOR). 

 Introduction. 

In the preceding chapter, we investigated Extracorporeal Interval Support for Organ 

Retrieval  (EISOR) –assisted Donation after Circulatory Determination of Death (DCDD) 

practice to grasp the concept, the relevant clinical and ethical concerns raised. We established 

that prolonged warm ischemia time associated with Donation after Circulatory Determination of 

Death is of concern to the transplant community. Prolonged warm ischemia time causes graft 

failure and mortality after organ transplantation.404 

Several studies have reported that Extracorporeal Interval Support for organ Retrieval  

(EISOR), which restores the flow of warm oxygenated blood in the absence of cardiac activity 

during the interval between death and organ procurement, protects vital organs from warm 

ischemic damage.405   

The practice of EISOR-assisted DCDD has greatly improved organ viability in Donation 

after Circulatory Determination of Death (DCDD) donors.406  EISOR-assisted DCDD practice 

has made more viable organs available for transplantation.  It depicts the donor organs' 

functional equivalence compared to Donation after Neurological Declaration of Death (DNDD) 

donors, which remains the highest acceptable standard. 

  The availability of high-quality organs from EISOR-assisted DCDD is not merely a 

theoretical assumption. For instance, Kidneys and liver were successfully retrieved through 

EISOR-assisted DCDD donation from a 43-year-old donor referred to the emergency department 

after out-of-hospital cardiac arrest caused by ventricular fibrillation. Liver, kidneys, heart valves, 

and cornea were retrieved from a 14-year old girl who drowned in a pool and experienced 



 

80 
 

cardiorespiratory arrest with prolonged resuscitation. Liver and kidney transplantations were 

successfully performed in 3 recipients.407 

EISOR-assisted DCDD allows the withdrawal of life support in the ICU. It allows greater 

efficiency of resources.  However, despite the many advantages, there has been a growing debate 

on the protocol's ethics. Some argue that EISOR-assisted DCDD  practice is ethical, while others 

argue that it is not. In the previous chapter, we established that EISOR-assisted DCDD could 

occur while carefully  abiding by the significant ethical principles in healthcare 

In this chapter, we propose that EISOR-assisted DCDD has come of age.  

The adoption of the practice by organ donation centers will continue to enhance DCDD 

organ donation. Organs that were formerly considered unsalvageable organs for technical 

reasons will continue to be salvageable. However, as EISOR-assisted DCDD donation continues 

to expand, it has begun to experience wide variations of practice in the care of potential donors 

and family members.408  Most times, the implementation of procedural policies is left to the 

individual judgments of centers and clinicians. There is a need for clear, standardized guidance 

on the clinical, ethical and practical steps involved in EISOR-assisted DCDD.   

Regulation is particularly needed in the following areas: Withdrawal of Life-sustaining 

treatment on the grounds of "futility"; management before the withdrawal of life-sustaining 

treatment and suitable criteria for EISOR-assisted DCDD protocol. Clear guidance also needs to 

be given to the withdrawal of life-sustaining treatment, actions after the withdrawal of life 

sustain treatment, and diagnosis of death and post mortem intervention. 409There is also the need 

to put an independent monitoring committee in place to ensure that the standard of practice is 

upheld and applied. 
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a. Changing Landscape of Organ Retrieval in the United States. 

The success in using organs from EISOR-assisted DCDD donors has led to a gradual but 

steady rise in the number of EISOR-assisted DCDD donors over recent years.  In 2018 kidney 

transplantation from EISOR-assisted DCDD donors were 210 out of a total of 1616 deceased 

donor kidney transplants (32%).410  

The five-year kidney graft and patient survival did not differ between recipients of 

Neurological Determination of Death donors and EISOR-assisted DCDD donors. EISOR-

assisted DCDD donors' contribution to liver transplants was 12%, pancreas and kidney/pancreas 

15%, lungs transplants 7%. The organs retrieved were safe for transplant.411   

Past studies show that donated kidneys from other protocols outside EISOR-assisted 

DCDD donation are sometimes thrown away because doctors, especially in the United States, are 

less inclined to risk using lower-quality kidneys, even when it can be demonstrated that such 

kidneys are better than alternate treatments.412   

The National Kidney Foundation, in 2016, reported that as many as 50 percent of 

discarded kidneys could have been transplanted.413  These discarded kidneys contribute to the 

scarcity of organs available for donation. EISOR-assisted DCDD practice helps with reducing 

the number of discarded kidneys. 

Data suggests that there are around 1000 patients who qualify for EISOR-assisted DCDD 

donation annually in the United States.414  However, approximately half of these patients are 

referred to the Organ Procurement Coordinators (OPOs), and only about 15% proceed to actual 

donation due to the persistence of significant misconceptions associated with EISOR-assisted 

DCDD.415  Unresolved apparent ethical objections to EISOR-assisted DCDD mean that some 
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critical care clinicians do not continually present this form of donation to patients or family 

members who may consider donation.416 

Some of the persistent misconceptions include : (a) Actual or perceived conflict of 

interests, (b) the ethics of interventions before death that are required in order to facilitate 

EISOR-assisted DCDD (c)  reservations over the standards for the conclusion of cardio-

respiratory death within the context of EIOSR-assisted DCDD  (d) anxieties over the 

acceptability of some of the post-mortem interventions that may improve the condition of 

potentially transplantable organs (e) the extent to which the care of a patient who is dying but not 

yet dead can be prepared to expedite donation.   

Such interventions may involve admission to the intensive care unit from other clinical 

areas, arterial and central venous cannulation, acceleration of therapies to sustain physiological 

stability, and altering the place and procedure for the withdrawal of life sustain treatment.417  

There is also the question of variations in the practice of EIOSR-assisted DCDD from 

one Center to the other. The current variations stem from differences in education, acceptance, 

and local policies by organ donation Centers.  For instance, there is a variation on referral 

standards about patients' suitability for EISOR-assisted DCDD donation.  Moreover, when an 

unsuitable candidate is referred, it comes with adverse effects on the patient and their family, 

affecting the EISOR-assisted DCDD process's credibility. There is a variation on the tools to 

calculate the period between the withdrawal of life-sustaining treatment and death declaration.  

The inconsistencies have occasioned an unrealistic series of options and choices given to 

a potential donor's family.  There is yet to be an agreement on death diagnosis, particularly the 

time interval between the onset of asystole and death declaration.418 These variations have 

brought some considerable stress to the donors and the family members.  To address these issues, 



 

83 
 

we suggest that the areas of consensus on the practice of EISOR-assisted DCDD donation should 

be highlighted and made the standard practice.  Areas of consensus would markedly improve the 

practice of EISOR-assisted DCDD and its acceptability.  

  For instance, A Giannini et al. refer specifically to the great importance of establishing a 

patient's wishes about donation. They also stated that the potential donor should be observed by 

the physician in charge of declaring that death has occurred.  They emphasized that it is against 

any medical practice to begin any interference with the prospect of restoring cerebral perfusion 

after death has been confirmed.419  

Similarly, M A Kuiper et al. have given considerable clarity to assessing a donor's overall 

best interests and benefits concerning EISOR-assisted DCDD. They stated that if it is known that 

the patient wished to be an organ donor, in many cases, actions that can facilitate EISOR-assisted 

DCDD most successfully will be in the patient's best interests.420  However, they recognize that 

there are situations where the wishes of the person may not be known.  

Therefore it will help to bring together similar consensus areas on the  EISOR-assisted 

DCDD donation practice for a more precise understanding and better practice.  

 

b. Standardization of Extracorporeal Interval Support for Organ Retrieval (EISOR) within 

DCDD Protocol 

Despite the variations associated with the practice of EISOR-assisted DCDD donation, 

there is agreement on some of the elements of the practice.   As already mentioned, these areas of 

agreement can be made to become the standard of practice of EIOSR-assisted DCDD. They can 

also serve as educational guides and possible templates for EISOR-assisted DCDD organ 

recovery policies customized by Centers or Institutions choosing to use them.   
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These areas of agreement need to be reviewed periodically in keeping with the advances 

in health knowledge and practice. These areas of practice can also be adapted locally based on 

the providers' sound clinical judgment and the Institution's policies. Based on the areas of 

consensus, we suggest the following guidelines. 

The donor quality care and end-of-life decisions are areas of high importance in the 

practice of EISOR-assisted DCDD donation. The quality of care and end-of-life decisions should 

be determined by a critical care physician or primary care physician, the patient, proxy, and 

possibly the hospital ethics committee.421 All resolutions and actions taken following the 

decision to consider a patient for EISOR-assisted DCDD should maintain the ethical standards of 

patient autonomy, which refers to the right and the capacity of patients to control the course of 

their medical treatment and participate in the treatment decision-making process through 

informed consent.422  

It is ethically reasonable for pediatric EIOSR-assisted DCDD donation to happen. 

However, children, 14-year-olds, and under significantly present exceptional EISOR-assisted 

DCDD organ donation cases since they have never achieved sufficient capacity to make 

decisions for themselves. Their healthcare decisions are made by guardians based upon the 

preservation of patient autonomy.423 

The term "futility," while clinicians commonly use it, is problematic when used in a 

broader organ donation setting. The consensus is derived from the following considerations (a) 

the ambiguity and uncertainty of the term, (b) the implication that resources might be part of the 

reason of the decision, (d) its apparent paternalistic implication, (e) the objective behind the 

decision might not be value-free or agreed on.424 Therefore substitution of the language, 

especially while communicating with families, will be beneficial. It is suggested that the term 
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"best interests" or "overall benefit" will be better alternatives.  A preferred way to formulate the 

language might be "decisions relating to the best interests of the patient in withdrawal life-

sustaining treatment."425  

Patient's best interests are broader than merely treating their medical condition. It consists 

of other elements: the patient's identified feelings and wishes, particularly relevant written 

statements.426 That includes the principles, faith, or ideas that would likely impact the patient's 

decision if they could make it.427 It includes any other issues they would be likely considering if 

they were able to do so.  

The patient's family's views are essential and that of the patient's support system and all 

involved in the patient's care in determining what would be in the patient's best interest. 428 Best 

interests also include a patient's social, emotional, and cultural interests. It must also include past 

behaviors and habits.429 

  In deciding which actions are in the patient's best interests, it will be essential to assess 

their wishes and preferences concerning EISOR-assisted DCDD donation. There are various 

ways that such wishes and preferences can be established. Some patients will have indicated 

their desire to be EISOR-assisted DCDD organ donors to family and friends or by indicating this 

in some way. There may be cases where it is impossible to obtain information about the person's 

principles and values, for example, if the person's family or friends cannot advise on EIOSR-

assisted DCDD protocol. In cases like that, a clinician would need a compelling reason to 

consider actions to facilitate EISOR-assisted DCDD donation to be in the patient's best 

interests.430  

Clinicians must always consider if any of the actions taken to enable or optimize EISOR-

assisted DCDD donation carry any maltreatment or distress risk to the patient.  They will also 
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need to consider a patient's best interests in personal dignity, especially when death is close. The 

following are examples of potential harm to the patient: (a) deterioration of the patient's medical 

condition, (b) shortening of the patient's life (c) causing distress to the patient's loved ones.  

Clinicians will need to balance these risks against their knowledge regarding a patient's wish to 

donate.431  

If a patient had indicated that they do not want to be an EISOR-assisted DCDD organ 

donor, then no further action to facilitate an EISOR-assisted organ can or should be taken.  On 

the other hand, if after considering every factor relevant to the patient's situation and it is 

determined that specific actions that will facilitate EIOSR-assisted DCDD donation are in the 

patient's best interest, they may be accepted.  Likewise, if it is decided that action is not in the 

patient's best interests, then it cannot be carried out.432 

The decisions relating to the withholding or withdrawing of life-sustaining treatment 

should be made consistently and transparently without regard to whether organ donation might 

be possible or not. It is essential in order that no conflicts of interest affecting such decisions 

should be inferred.  Decisions to the timing of such withdrawal and necessary supporting 

treatment would follow after organ donation was a prospect.433 Decisions about the timing of the 

withdrawal of life-sustaining treatment must be made in the patient's best interests.  

Timing of treatment withdrawal should be a matter for discussion and agreement between 

the patient's family and clinicians. An important aspect is being flexible by allowing time for 

absent family members and friends to be present. Moreover, by ensuring that the required health 

professionals oversee the donation process.  All units, whether Intensive Care Units (ICUs)  or 

Emergency Departments (EDs), should have an unambiguous local policy dealing with the 

withholding or withdrawing life-sustaining treatment, based on nationally agreed guidance. 434  
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  Patients initially assessed in Emergency Department (EDs) who may qualify as potential 

candidates for EISOR-assisted DCDD organ donation should be admitted wherever possible to 

ICUs so that they may be assessed fully both clinically and in terms of their values.435  

The decision to withdraw treatment must be without any conditions and be seen to be so. It must 

undoubtedly precede any decision to consider organ donation. EISOR-assisted DCDD organ 

donation teams should not be part of the decision to withhold or withdraw life-sustaining 

treatment. No actions to enable organ donation, or any procedure aimed specifically at organ 

donation, should be introduced before the decision to withhold or withdraw treatment has been 

made.436  

When a decision is made to withdraw treatment from the patient and proceed to organ 

donation, the patient should be cared for in an adequate environment by staff trained to do so. 

This may include moving the person to an  Intensive Care Unit (ICU), which in many hospitals is 

better equipped to deal with complicated, time-consuming, and lengthy issues that can surround 

withdrawal of treatment and possible EISOR-assisted DCDD donation. There must be a local 

policy in place to deal with this situation.  

Therefore It is no longer required that treatment withdrawal should take place within the 

theatre complex.   Moving the patient to ICU will enhance the individual patient's right to 

comfort, space, ready access, dignity, and privacy. It makes it possible for the need for continuity 

of care from the ICU team. There is unlimited access for close family and friends. It makes 

possible the kind of death the individual team members' caregivers are already familiar with.   

Should donation not occur, subsequent care could continue ordinarily with the patient and 

their family without the need to move from the operating room back to the ICU.437 The 

involvement of the ICU medical and staffing will have potential resource implications.  The 
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tasks of the senior medical staff to make possible this aspect of EISOR-assisted DCDD should be 

emphasized. 

  Under exceptional circumstances, it is suggested that a potential donor may be moved to 

another hospital in order to make EIOSR-assisted DCDD donation possible, especially for 

hospitals in very remote geographical locations. It would require the complete support of the 

family of the potential donor.  However, every effort should be made to avoid the movement to 

another hospital. 

  Invasive monitoring of the patient should be continued if already in place; however, to 

institute further invasive monitoring, the gain must be balanced against any harm or distress that 

doing so may cause.  For instance, antibiotics should not be routinely administered but may be 

given only if clinically indicated. The use of heparin pre-mortem is permitted but would need 

solid and compelling reasons. There should be no case for any measure that could be seen as 

elective ventilation – intubation of patients where this not in their best clinical interests, solely to 

facilitate organ donation. That is felt to be unethical and must be distinguished clearly from the 

maintenance of ventilator support initiated previously as part of the patient's active treatment and 

assessment.438 

The insertion of perfusion cannula is permitted for similar reasons.439 A procedure to 

assess the potential for lung donation may be appropriate if it does not cause the patient distress. 

This needs specific discussion with the patient's family before initiation.440 The Institution of 

EISOR must be after death declaration. The management of the patient in the interval between a 

decision that continued treatment is not in a patient's best interest, and treatment withdrawal 

would be easier to resolve if a patient's desire to be a donor was made with the understanding of 



 

89 
 

the different steps that would be taken to preserve the organs in the highest possible condition to 

maximize the chances of successful transplantation. 

Within the context of EIOSOR-assisted DCDD, withdrawal of cardio-respiratory support 

should always be conducted under the direct supervision of senior medical staff.441 It is critically 

vital that families comprehend the nature and the reason behind the various components of the 

end-of-life care that their loved one will receive. The care and management of a patient who does 

not die within the required period after withdrawal of life-sustaining treatment should have an 

identified staff member be with them and provide the care.442 

The patient's loved ones should be fully informed about the withdrawal process and what 

may happen afterward, including the possible time scales and what they mean to them. Complete 

information should be made available to the family throughout the process.  The patient should 

remain the clinical team's responsibility under which they received care before a life-sustaining 

withdrawal. That will usually be the critical care team. If a patient dies in conditions that do not 

allow EISOR-assisted DCDD donation to go on, donation of tissue should always be offered to 

the family as a further option.443 

Within the context of EISOR-assisted DCDD donation, death is established using cardio-

respiratory standards, confirming that there has been an irreversible damage to the vital centers 

in the brain-stem. In which case, respiration and circulation have ceased, and cardiopulmonary 

function will not resume spontaneously. Irreversibility has also been called the permanent 

cessation of respiration and circulation.  Irreversibility is determined by the persistent cessation 

of function during an appropriate period of observation. Any procedure that allows the 

restoration of blood flow to the brain and precludes permanent brain loss disturbs the otherwise 



 

90 
 

unavoidable advancement from irreversible loss of circulation and respiration to irreversible loss 

of brain function.444 

  The absence of cardiac function should be the starting point for the determination of 

cardio-respiratory death.  The lack of blood flow can establish it on a properly functioning 

arterial line or the use of echocardiography if expert exits. After death, no interventions that 

might potentially restore cerebral function could be allowed under any circumstances.445  For 

instance, continued CPR without isolation of the cerebral circulation or unintentionally resuming 

cardiac function following the lungs' mechanical ventilation. Vessel cannulation can be 

undertaking at any time following the diagnosis and confirmation of death.  

EISOR, which supplies regional passage of the abdominal organs with blood-containing 

fluids, can be started following the diagnosis and death declaration.446 Complete block up of 

possible blood flow to the coronary arteries and the cerebral circulation must be achieved before 

regional blood passage is commenced by clamping appropriate vessels. The thin tube inserted 

into the vein (cannula) for regional passage of blood may be inserted into femoral vessels, 

through the abdomen into the two large arteries that originate from aortic bifurcation known as 

iliac vessels, or straight into the primary vein that brings oxygen-poor blood from the lower body 

back to the heart and aorta (Inferior Vena Cava).  

In the EISOR-assisted DCDD process, if the doctor has removed the tubes that help the 

patient breathe (extubated) as part of the withdrawal of treatment, possible lung donation needs 

the tubes to be replaced (re-intubation) after the declaration of death to safeguard the lungs from 

harm.447 There is consensus that tracheal re-intubation would not provoke the restarting of 

cardiac function and that re-intubation could be done after the declaration of death and before the 

commencement of abdominal organ retrieval.448  
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It is not clear whether re-intubation should be done by a member of the clinical team in 

charge of the patient's care or by a member of the organ procurement team. It will be easier for 

the anesthetic team in charge of the patient's care to re-intubate the patient. However, some may 

feel that this may be perceived as a conflict of interest.  

Local policies must be in place that ensures that donating hospital staff understands the 

implications of lung retrieval. They should identify where responsibility rests for re-intubation 

and that if this is to be performed by an anesthetist from the donor hospital if the individual has 

the necessary level of experience. To ameliorate the concern that the lungs' re-ventilation might 

provoke a resumption of mechanical cardiac function, the Institution of mechanical ventilation 

should not resume before satisfactory exclusion of the cerebral circulation. 

The above-stated summary guidance cannot claim to cover all the eventualities likely to arise in 

a complex and sensitive field as EISOR-assisted DCDD donation, but we fully expect it to prove 

helpful in enabling all the clinicians concerned to work with a clear and unambiguous framework 

of good practice. Therefore, we hope that it will lead to an expansion in the number of EIOSR-

assisted DCDD programs across the United States.  

 

c. Independent Monitoring Body. 

The practice of monitoring and evaluating medical practices has been identified as an 

essential component of high-quality patient care.449 EISOR-assisted DCDD donation is an area 

that is continually evolving. For the practitioners to continue to uphold and update the central 

principles to which the practice is committed to having a monitoring committee will significantly 

assist.  
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For our purposes here, we define monitoring as activities pursued to assist Centers 

involved in the practice of EISOR-assisted DCDD protocol in ensuring that appropriate and 

adequate ethical and clinical standards are always upheld and applied. Monitoring also includes 

documenting Committee's recommendations and providing feedback to the Centers on 

performance and progress. 

To effectively provide the intended assistance and guidance, the Committee should serve 

as an advisory body to draft and review the Center's policies as it concerns EISOR –assisted 

DCDD practice.  It will provide education to its members. The Committee shall not be for 

decision making. The Centers are not to be required to accept the monitoring committee's 

recommendations. However, the physicians and other institutional stakeholders should be able to 

explain their reasoning when choosing not to follow the Committee's recommendations. The 

Committee should protect the rights and the confidentiality of all involved and the confidentiality 

of committee discussions and take proper steps to protect the confidentiality of the information 

disclosed during the discussions. 

 The Committee should be structured, staffed, and supported appropriately to meet the 

needs of the Committee. It should draw from appropriate professional organizations' resources, 

including guidance from national specialty societies, to inform committee recommendations. The 

members should uphold the principles and standards to which the practice of EISOR-assisted 

DCDD protocol is committed. They should adopt and adhere to policies and procedures 

governing the establishment of the Committee.  

The Committee's membership should represent diverse perspectives and expertise. It is 

recommended that the committees have at least seven or more members composed primarily of 
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healthcare professionals, for instance, two practicing physicians who share experience in organ 

donation research and a nurse.  

It may also include laypeople, a least one of whom must be a recipient of EISOR-assisted 

DCDD donated organ, and at least one member of whom must be a family member of an 

EISOR-assisted DCDD organ donor.  A member of the Clergy and at least one person not 

affiliated with the Center. The hospital's Executive Leadership Team shall appoint all.  

The presence of persons not affiliated with the Centers is considered mandatory to 

provide a balanced perspective. It is recommended that a quorum will include both genders from 

a wide age choice. The Committee should also reflect the social make-up of the local 

community. The Clergy and lay persons' assignment will reflect the importance attached to the 

fundamental values involved. 

  The Committee will be independent, professional, and impartial in their work. The 

Committee shall convene at minimum four times a year and convoke extraordinary meetings at 

the call of the chairperson, a bulk of the members of the Committee, or the hospital chief 

executive. The Committee shall make a yearly report to the hospital's chief executive and other 

times regarding matters of serious concerns. The report must include an account of all actions 

taken to further high standards EISOR-assisted DCDD practice.  

The members should serve for more than three years. Members serve without 

compensation. They should have access at any time to potential EISOR-assisted DCDD donors, 

family members, and clinicians. They should conduct annual surveys of Centers to determine 

their compliance with established standards.  

They will always seek to continuously improve EISOR-assisted DCDD practice in 

collaboration with other stakeholders by evaluating centers and inspiring them to excel in 
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providing standard, safe and effective care of the highest quality and value EISOR-assisted organ 

donors and family members. The group should be a standard-setting group using data to make 

needed adjustments. They are not watchdogs and censors. 

  EISOR-assisted DCDD donation committee will generally focus on the following areas 

of the practice:  (a) Withdrawal of life-sustaining treatment on the grounds of "futility." (b) 

Management before the withdrawal of life-sustaining treatment. (c)  Suitable criteria for EISOR-

assisted DCDD donation. (d)  Process of withdrawal of life-sustaining treatment. (e)  Activities 

after the withdrawal of life-sustaining treatment. (f) Diagnosis of death and post mortem 

interventions. (g)Strategies to increase EIOSR-assisted DCDD organ donation.   
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Chapter Six: Conclusion. 
 

In this study, we investigated Extracorporeal Interval Support for Organ Retrieval 

(EISOR) assisted Donation after Circulatory Determination of Death (DCDD) to grasp its 

concept, clinical practice, and ethical challenges. Among other things, we established that public 

awareness of the dramatic improvement in the quality of life provided by successful 

transplantation has generated growing pressures for more effective use of transplantation 

techniques in the treatment of various end-stage diseases.450  

We demonstrated that a closer analysis of the logistics of the situation provides both 

bleak and bright pictures. A  bleak picture because today, the shortage of viable organs for 

transplantation continues to be a significant problem for organ donation and transplantation. 

There are currently 121,678 people waiting for life-saving organ transplants in the United 

States.451  Of these, 100,791 await kidney transplants (as of 1/11/16).452    

According to the facts and statistics provided by the United States, Renal Data System 

UNOS and the United States Department of Health and Human Services Organ Procurement and 

Transplantation Network (OPTN) and Scientific Registry of Transplant Recipient's (SRTR) 

Annual Report, the median wait time for an individual's first kidney transplant is 3.6 years. It can 

vary depending on health, compatibility, and availability of organs. In 2014, 17,107 kidney 

transplants took place in the U.S. Of these, 11,570 came from deceased, and 5,537 came from 

living donors.  

On average, over 3,000 new patients are added to the kidney data every month. Thirteen 

people die daily waiting for a  kidney transplant. Every 14 minutes, someone is added to the 

kidney transplant list. In 2014, 4,761 patients died while waiting for a kidney transplant.453 

Another 3,668 people became too sick to receive a kidney transplant.454   
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Despite intense efforts by federal, state, and private agencies to promote organ donation, 

the number of kidneys retrieved in the United States has not increased. Preliminary studies by the 

Centers for Disease Control have estimated that the potential national donor pool is 27,000 

donors (116 donors per million).455  

A recent study suggests, however, that this estimate is overly optimistic.456 It investigated 

the potential donor pool in Pennsylvania - a population of 12 million people and examined 

37,625 hospital charts of patients who died within one year. 457Only 4974 of these patients were 

suitable for organ donation; they were younger than 65 years old and had no evidence of 

malignancy, infection, or organ failure. From these,   the study identified only 731 potential 

DCDD donors. Thus, only 60 donors per million is the maximum donor pool that the hospitals in 

Pennsylvania could refer to organ procurement organizations. 

In addition to the 732 DCDD donors, the study identified 4243 patients who met donor 

criteria but succumbed before brain death could be declared.458 This potential donor pool did not 

include trauma victims who died in emergency rooms, so that the actual donor pool of DCDD 

may actually have been more significant. It appears reasonable to conclude from these numbers 

that implementing an effective method to protect organs in potential DCDD from warm ischemia 

might yield an increase in the number of organs available for renal transplantation and 

transplantation in general.  The use of this potential donor depends on control of the ischemic 

damage that occurs in these donors shortly after death. 

On the bright side, this study demonstrated that using Extracorporeal Interval Support for 

Organ Retrieval (EISOR) to assisted Donation after Circulatory Determination of Death protocol 

(DCDD)   restores the flow of warm oxygenated blood in the absence of cardiac activity during 
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the interval between death and organ procurement.459 We established that the practice protects 

vital organs from warm ischemic damage.   

Moreover, this protection has greatly improved organ viability in Donation after 

Circulatory Determination of Death (DCDD) donors.  EISOR-assisted DCDD donation has made 

more viable organs available for transplantation. It shows the donor organs' functional 

equivalence compared to donation after the Neurological Declaration of Death (DNDD), which 

remains the highest acceptable standard.  It allows the withdrawal of life-sustaining support in 

the ICUs. It also makes the practice of Donation after Circulatory Determination of Death 

(DCDD) more comfortable to accept by the hospital staff. Moreover, It allows greater efficiency 

of resources.460 

However, despite the benefits of EISOR-assisted DCDD protocol, some argue that some 

aspects of the protocol are unethical.461 Furthermore, others have also argued that as the protocol 

continues to expand, it has started to experience different practice variations in the care of 

potential donors and their family members. Most times, the protocol's implementation, as in 

other forms of donation, is left to centers and clinicians' judgments.462  

Hence, across the United States and the world, there are variations in EISOR-assisted 

DCDD donation protocols. The ethical consideration in the development of EISOR-assisted 

DCDD donation, as in other organ donation methods, is essential to inform and respect donors 

and recipients during the generous act of organ donation.463 

Hence the practitioners and those involved with EISOR-assisted DCDD donation 

development and implementation should be aware of the risks that may lead to erosions of 

ethical practice. While the adoption of practice guidelines is standardizing many aspects of 

patient care, ethical dilemmas occur because patient care is dealt with in diverse ways. For 
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instance, the Withholding or Withdrawal of Life-Sustaining Therapies in intensive care is dealt 

with in diverse ways between different centers, countries, and cultures.464 Based on physician 

preference independent of patient conditions, the variabilities call for improved policy guidelines 

to facilitate consistent practice and decision-making.  

While the noble goal of the individual's wish to provide transplantable organs should be 

realized, the ethical conduct of practice needs to be protected and guarded against pressures 

arising from the scarcity of organs and donor performance targets linked to funding. If not 

checked, these can lead to policy or practice decisions favoring organ procurement rather than 

the care of the dying patients.465 Risks include violations of dead donor rule, transgressions of 

patient autonomy, coercive rather than factual consent discussions, or transplant professionals' 

involvement in the pre-mortem phase of care.466  

There have been allegations of transplant professionals directing pre-mortem 

management and accelerating potential donors' death for organs in the past. These allegations 

highlight the concerns for consistent practice. Hence to minimize 'out of bounds' behaviors, we 

have recommended standardized policy and procedure for EISOR-assisted DCDD practice. We 

have also recommended Monitoring Committees to assist Centers involved in the practice of 

EISOR-assisted DCDD donation in ensuring that appropriate and adequate ethical and clinical 

standards are always upheld and applied. Monitoring also includes documenting Committee's 

recommendations and providing feedback to the Centers on performance and progress. 

Institutions may utilize a pre-donation record sheet as well as a clinical record sheet to make sure 

that all the details are recorded. This practice will not only assists the caregivers but also will 

provide an opportunity to audit performance for unethical practices. 
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It is essential to emphasize core values and ethics that can guide deliberations and ethical 

practices for EIOSR-assisted DCDD donation: End-of-life care of patients should generally 

include the prospect of donating organs and tissues. The obligation of care to the dying patients 

and their family members remains the dominant priority of healthcare teams.467 The medical and 

ethical framework for withholding of life-sustaining-treatment in the Intensive Care Unit (ICU) 

falls within the domain of critical care practice, and decisions to withdraw life-sustaining 

treatment should not be influenced by donation potential.468  

The care of the dying process, and procedures for Withholding Life-Sustaining 

Treatment, sedation/analgesia comfort measures, should be done according to the standing ICU 

practice in the dying patient's best interests.469 It is the critical care and neuro-critical care 

communities' responsibility to ensure optimal and safe practice in this field.470 

The complexity and profound implications of death and dying are recognized and should 

be respected, along with differing personal, religious, and ethno cultural perceptions on death 

and dying and on organ donation.471 Decisions around all withdrawal of life-sustaining therapies, 

decisions, management of the dying process, and the determination of death should be separate 

from and independent of the donation/transplant process.472 Respect for the life and dignity of 

patients should remain paramount. The care of the dying patient should not be compromised by 

the desire to protect organs for donation or accelerate death for the benefit of timely organ 

retrieval. Respect should be established and maintained for informed consent and patient 

autonomy, and decisions about care at the end of life should be centered on the patient's known 

values and beliefs.473 

It is essential to recognize and minimize possibilities for conflicts of interest that might 

occur in the setting of EISOR-assisted DCDD donation.  The duty of care to the individual 
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patient includes what that patient would have wanted after death. It is essential to recognize the 

donors' interest in organ donation and EISOR-assisted DCDD donation,  the positive effect on 

grieving families, and the provision of meaning in a context of tragedy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

101 
 

 

Endnotes 

1 Arnold, 1995; Chapman, et al., 1997; Bernat, 2008. 
 
2 Andreani, et al., 2007. 
 
3 Punch, et al., 2007; Geraci, 2011. 
 
4 Joint Commission on Accreditation of Healthcare Organizations, 2006. 
 
5 United Network for Organ Sharing Donation and Transplantation, 2007. 
 
6 Committee on Non-Heart-Beating Transplantation, 2000; Verheijde, et al., 2007; Rojas-Pena, et 
al., 2010. 
 
7 DeVita, et al., 2000; Peltier, et al., 2003; Merion, et al., 2006. 
 
8 Rogers, et al., 2004; Agullar, et al., 2007; Jochmans, et al., 2010; Watson, et al., 2010; Singh, et 
al., 2010. 
 
9 Magliocca, et al., 2005; Johnson, et al., 2006; Snoeijs, et al., 2010. 
 
10 Gravel, et al., 2008; Bernat, et al., 2006. 
 
11 Verheijde, et al., 2009; Veatch, et al., 2011; Barnosky, 2012. 
 
12 Verheijde, et al., 2009; Barnosky, 2012. 
 
13 Culver, 1982; Mollaret, 1959; Ad Hoc Committee of the Harvard Medical School, 1968. 
 
14 Arnold and Younger 1995; Shemie and DeVita 2009; Rady, Verheijde, McGregor 2008; 
Institute of Medicine 2000. 
 
15 Magliocca, Magee, Rowe, Gravel, Chenault, Merion, Punch, Bartlett, Hemmnila 2005; Punch 
2012; De John, Zwischenberger 2006; Rojas-Pena, Reoma, Krause, Boothman, Padiyar, Cook, 
Barlett, Punch, 2010;Bernat, Capron, Bleck, Blosser, Bratton, Childress, Devita, Fulda, Gries, 
Mathur, Nakagawa, Rushton, Shemie, White, 2010. 
 
16 Talbot, D’Alessandro 2009; Magliocca, Magee, Rowe, Gravel, Chenault, Merion, Punch, 
Barlett, Hemmila 2005. 
17 James Bernat et al, “Report of a National Conference on Donation after Cardiac Death,” 
American Journal of Transplantation 281 (2006): 6-7. 
 

                                                   



 

102 
 

                                                                                                                                                                    
18 Robert M Arnold et al, Procuring Organs for Transplant: The Debate over Non-Heart-Beating 
Cadaver Protocols (Baltimore, MD: The John Hopkins University Press, 1995), 22. 
 
19 Robert M Arnold et al, “Back to the Future: Obtaining Organs from Non-Heart-Beating 
Cadavers,” Kennedy Institute of Ethics Journal 131 (1993): 13. 
 
20 Robert Howard, “A 10-Year Analysis of Organ Donation after Cardiac Death in the United 
States,” Transplantation 80 (2006): 569. 
 
21 Michael A DeVita et al, “Development of the University of Pittsburgh Medical Center Policy 
for the Removal of Life Support,” Kennedy Institute of Ethics Journal 134 (1993): 20. 
 
22 United Network for Organ Sharing Organ Donation and Transplantation U.S Transplantation. 
Data http://www.unos.org/daa/default.asp?display.type=usdata. 
 
23 Joint Commission “2009 Accreditation Requirements: Accreditation Program,” Critical 
Access Hospital 19 (2008) 10. 
 
24 James L Bernat “Report of a National Conference on Donation after Cardiac Death,” 
American Journal of Transplantation 281 (2006): 7. 
 
25 Tommy Thompson “Report of U S Department of Health and Human Services,” Journal of 
Hospital Medicine 30 (2007): 9. 
 
26 Joseph L Verheijde et al, “Recovery of Transplantable Organs after Cardiac or Circulatory 
Death: Transforming the Paradigm for the Ethics of Organ Donation,” Philosophy, Ethics, and 
Humanities in Medicine 21 (2007): 3. 
 
27 Nancy Valko “Ethical Implications of Non-Heart-Beating Organ Donation,” Women for Faith 
&Family, 3 (2002): 4. 
 
28 Michael DeVita et al, “Development of The University of Pittsburgh Medical Center Policy 
for the Care of Terminally Ill Patients Who May Become Organ Donors after Death Following 
the Removal of Life Support,” Kennedy Institute of Ethics Journal, 131 (1993): 133. 
 
29 Michael DeVita et al, “Development of the University of Pittsburgh Medical Center Policy for 
the Care of Terminally Ill Patients Who May Become Organ Donors after Death Following the 
Removal of Life Support,” Kennedy Institute of Ethics Journal, 131 (1993): 134. 
 
30 Sara Balupuri, et al, “The Trouble with Kidneys Derived from the Non-Heart-Beating Donor: 
A Single Center 10 Years’ Experience,” Transplantation, 842 (2000): 69. 
31 Marc L Weber et al, “Kidney Transplantation from Donor without a Heartbeat,” New England 
Journal of Medicine, 347 (2002): 16. 
 

http://www.unos.org/daa/default.asp?display.type=usdata


 

103 
 

                                                                                                                                                                    
32 Olwyn Johnston, “Reduced Graft Function (With or without dialysis) vs. Immediate Graft 
Function – A Comparison of Long-Term Renal Allograft Survival,” Nephrology Dialysis 
Transplant, 2270 (2006): 4. 
 
33 Robert H Bartlett et al, “Extracorporeal Circulation (ECMO) in Neonatal Respiratory Failure,” 
Journal of Thoracic and Cardiovascular Surgery, 74 (1977): 14. 
 
34 Jeffrey D Punch, “Extracorporeal Support of the Organ Donor Following Cardiac Death,” 
American Journal of Transplantation, 618 (2012): 10. 
 
35 Jeffrey D Punch, “Extracorporeal Support of the Organ Donor Following Cardiac Death,” 
American Journal of Transplantation, 618 (2012): 11. 
 
36 Mark Gravel et al, “Kidney Transplantation from Organ Donors Following Cardiopulmonary 
Death Using Extracorporeal Membrane Oxygenation Support,” Annals of Transplantation 57 
(2006): 19. 
 
37 Carla De John and Joseph B Zwischenberger, “Ethical Implications of Extracorporeal Interval 
Support for Organ Retrieval (EISOR),”American Society for Artificial Internal Organs Journal 
52 (2006): 12. 
 
38 Robert D Troug, et al, “The Dead Donor Rule Organ Transplantation” The New England 
Journal of Medicine 359 (2008): 674-675. 
 
39 U.S. Department of Health and Human Services, “Federal Policy for the Protection of Human 
Subjects Notices and Rules” Federal Register 46 (1991): 28001-28032. 
 
40 Joseph L Verheijde et al, “Recovery of Transplantable Organs after Cardiac or Circulatory 
Death: Transforming the Paradigm for the Ethics of Organ Donation” Philosophy, Ethics and 
Humanities in Medicine 28 (2007): 1-12. 
 
41 Robert M Veatch, Transplantation Ethics (Washington DC: Georgetown University press 
2000), 19. 
 
42 Robert D Troug et al, “The Dead Donor Rule and Organ Transplantation” New England 
Journal of Medicine 359 (2008): 674-676. 
 
43 Tom Mayo “DCD and the Dead Donor Rule”, Kennedy Institute Journal of Ethics 231 (1993): 
28. 
 
44 Joseph L Verheijde et al, “Recovery of Transplantable Organs after Cardiac or Circulatory 
Death: Transforming the Paradigm for the Ethics of Organ Donation, ”Philosophy, Ethics and 
Humanities in Medicine 108 (2007): 3. 
 
45 Robert M Veatch “The Dead Donor Rule: True By Definition” American Journal of Bioethics 
100 (2004): 4-7. 



 

104 
 

                                                                                                                                                                    
 
46 Mohamed Y Rady, et al, “Organ Donation after Circulatory Death: The Forgotten Donor” 
Critical Care 10 (2006): 16. 
 
47 President’s Commission for the Study of Ethical Problems in Medicine and Biomedical and 
Behavioral Research: Defining Death, 73 (1981): 3-5. 
 
48 R. Manara, P G, Murphy, G O'Calaghan, "Donation after Circulatory Death," BJA, (2015): 32-
37.  
 
49 Beatriz Dominguez-Gil, et al. “Current Situation of Donation after Circulatory Death in 
European Countries,” Transplant International 24 vol.3 (2011): 684-688. 
 
50 Beatriz Dominguez-Gil, “Current Situation of Donation after Circulatory Death in European 
Countries,” 
 
51 Wilkinson Dominic et al. "Should We Allow Organ Donation Euthanasia? Alternatives For 
Maximizing the Number and Quality of Organs for Transplantation,”Bioethics 26 (2012): 32-39. 
 
52 Jenita Wind et al. "Variability in Protocols on Donation after Circulatory Death in Europe," 
Critical Care Journal  17 (October 3, 2013): 217-223 Accessed January 4, 2018, doi 
10.1186/cc13034 
 
53 J E Fugate et al. "Variability in Donation after Cardiac Death Protocols: A National Survey,"91 
vol.4 (2018): 387-389 doi 10.1097/TP.0b013e3318204ee96. 
 
54 Jenita Wind et al. "Variability in Protocols on Donation after Circulatory Death in Europe," 
Critical Care Journal 17(2013):219-223 doi 10.1186/cc13034. 
 
55 Jenita Wind et al. “Variability in Protocols on Donation after Circulatory Death in Europe,” 
 
56 Jenita Wind et al “Variability in Protocols on Donation after Circulatory Death in Europe,” 
 
57 Jenita Wind et al. "Variability in Protocols on Donation after Circulatory Death in Europe," 
Critical Care Journal 17 (2013):219-223 doi 10.1186/cc13034. 
 
58 W. A. Rogers et al.; "Donation after Cardiac Death: Community Views About "Decent" 
Intervals," American Journal of Transplantation 11 (2011): 584-589.  Doi:10.1111/j.1600-
6143.2010.03432x. 
 
59 I Thomas, et al.; "Experiences in the Development of Non-Heart Beating Organ Donation 
Scheme in a Regional Neurosciences Intensive Care Unit," British Journal of Anesthesia 66 
(2010): 831-837. 
 



 

105 
 

                                                                                                                                                                    
60 Beatriz Dominguez-Gil et al. “Current Situation of Donation after Circulatory Death in 
European Countries” Transplantation International 24 (2011):264-269. 
 
61 Grewal, H. P, et al. “Liver Transplantation Using Controlled Donation after Cardiac Death 
Donors: An Analysis of a large Single-Center Experience” Liver Transplantation 15 (9) (2010): 
1030-1038.  
 
62 American Society of Anesthesiologists “Statements on Controlled Organ Donation after 
Circulatory Death Committees of Origin: Critical Care Medicine, Ethics and Transplant 
Anesthesia” (2017):275-278. 
 
63 Johnny C Hong et al. “Liver Transplantation Using Organ Donation After Cardiac Death. 
Clinical Index for Graft Failure – Free Survival” Arch Surgery 146 (9) (2011): 1018-1023. Doi : 
10.1001/archsurgery2011.240  
 
64 Davila D. Ciria R, et al. “Donation after Cardiac Death: Where, When, and How? Transplant 
Proceedings 44 (6) (2012) 1473-1481 doi: 10.1016/j.transproceed.2012.05.003. 
 
65“Ethical Controversies in Organ Donation after Circulatory Death” Policy Statement American 
Academy of Pediatrics (131) (2013) 1024-1027. 
 
66 Kathryn Dunne et al. “Donation after Circulatory Death,” Continuing Education in 
Anaesthesia, Critical Care & Pain 3 vol. 11 (2011): 82-87. Doi 10.1093/bjaceaccp/mkr003. 
 
67 M Y Rady, J L Verheijde “No Touch Time in Donors after Cardiac Death (Non-Beating Organ 
Donation)” Current Opinion Organ Transplant (18) (2013) 140-147. 
 
68 “Ethical Controversies in Organ Donation after Circulatory Death” 1022. 
 
69 F G MIller, R D Troug “Death, Dying and Organ Transplantation, Reconstructing Medical 
Ethics at the End of Life” New York NY Oxford University Press 2012. 
 
70 American Academy of Pediatrics Committee on Bioethics and Committee on Hospital Care. 
Palliative care for Children Pediatrics (106) (2003) 352-372. 
 
71 Kathryn Dunne et al. “Donation after Circulatory Death,” Continuing Education in 
Anaesthesia, Critical Care &Pain 3 vol. 11 (2011): 86-89. Doi: 10.1093/bjaceaccp/mkr003. 
 
72 National Cancer Institute Dictionary of Genetic Terms, “Definition of Cold Ischemia Time” 
http://www.cancer.gov/publications/dictionaries/cancer-terms/def/cold-ischemia 
 
73 Policy Statement “Ethical Controversies in Organ Donation after Circulatory Death” American 
Academy of Pediatrics 131:5 (2013) 1022-1026. 
 
74Duhaime Legal Dictionary www.duhaime.org. 
 

http://www.cancer.gov/publications/dictionaries/cancer-terms/def/cold-ischemia
http://www.duhaime.org/


 

106 
 

                                                                                                                                                                    
75 Robert M Sade “Brain Death, Cardiac Death, and the Dead Donor Rule” Journal of South 
Carolina Medical Association, 4 vol.107 (2011): 147-151. 
 
76 Robert M Sade “Brain Death, Cardiac Death, and the Dead Donor Rule” 
 
77 Committee on Bioethics:”Ethical Controversies in Organ Donation after Circulatory Death” 5 
vol.131 (2013):1021-1025. 
 
78 Thomas R McCormick, “Principles of Bioethics”, Ethics in Medicine University of 
Washington School of Medicine 5 vol.23 (2013):2-7. 
 
79 John A Robertson, “Delimiting the Donor: The Dead Donor Rule. Wiley Online Library, 
doi.org/10.2307/3527865. 
 
80 Robert Steinbrook “Organ Donation after Cardiac Death,” The New England Journal of 
Medicine 10, vol.11 (2017): 361-370. 
 
81 “Non-Heart-Beating Organ Transplantation: Medical and Ethical Issues in Procurement”, The 
National Academy Press, 2018. 17-21. http:nap.edu/read6036chapter/2. 
 
82 Rob Stein, “Changes in Controversial Organ Donation Method Stir Fears,” The Washington 
Post: Health and the Science, 10 (2011): 764-769. 
 
83 Renee C Fox et al. “The Courage to Fail: A Social View of Organ Transplants and Dialysis” 
American Journal of Sociology Vol 81. No.2 (1975):417-421. 
 
84 Dick Teresi, “The Undead Organ Harvesting, the Ice-Water Test, Beating Heart Cadavers –
How Medicine is Blurring the Line Between Life and Death” (Pantheon Books, Random 
House,Inc. New York, 2012), 171-120. 
 
85 Dick Teresi, “The Undead Organ Harvesting, the Ice-Water Test, Breathing Heart Cadavers-
How Medicine is Blurring the Line Between Life and Death” 171-120. 
 
86 Robbie Gonzales, “The Meaning of Death: How do We Know Someone is No longer Alive”, 
109 Death Week (blog) 6/08/2012. http://109gizmodo.com/ 
 
87 Leonard A Sharzer, “Organ Donation after Cardiac Death,” last modified February, 2010. 
http://www.rabbinicalassembly.org/sites/default/files/public/halakhah/tesuvot/. 
 
88 Robert Kastenbaum, “Definitions of Death,” Encyclopedia of Death and Dying, (2019): 10-15. 
www.Advameg.Inc 
 
89 Leonard A Sharzer, “Organ Donation after Cardiac Death,” 
http://www.rabbinicalassembly.org/sites/default/files/public/halakhah/tesuvot/. 
 
90 Leonard A Sharzer, ”Organ Donation after Cardiac Death” 

http://109gizmodo.com/
http://www.rabbinicalassembly.org/sites/default/files/public/halakhah/tesuvot/
http://www.advameg.inc/
http://www.rabbinicalassembly.org/sites/default/files/public/halakhah/tesuvot/


 

107 
 

                                                                                                                                                                    
 
91 ‘What is Aphasia? The Internet Stroke Center”. http://www.Strokecenter.org/patient/caregiver-
and-patient-resources/aphesia-inf. 
 
92 Leonard A Sharzer, “Organ Donation after Cardiac Death”. 
 
93 Dick Teresi, "The Meaning of Death: How do we know someone is no longer alive?" 
 
94 Dick Teresi, "The Meaning of Death: How do we know someone is no longer alive?" 
 
95 Jonathan Fisher, “This is What Happens to our Bodies When We Die”, Business Insider( last 
modified August 7, 2015) https://static2.businessinsider.com/this-is-what-happens-when-die-
2015-8 
 
96 Jonathan Fisher, “This is What Happens to our Bodies When We Die”, Business Insider 
https://static2.businessinsider.com/this-is-what-happens-when-die-2015-8. 
 
97 Jonathan Fisher, “This is What Happens to Our Bodies When We Die”, Business Insider (last 
modified August 7, 2015) https://static2.businessinsider.com/this-is-what-happens-when-we-die-
2015-8. 
 
98 Jonathan Fisher, “This is What Happens to Our Bodies When We Die” 
 
99 Leonard A Sharzer, “Organ Donation after Cardiac Death”, The Committee on Jewish Law 
and Standards of the Rabbinical Assembly, YD 370:1 (2010):19-25. 
 
100 Leonard A Sharzer, “Organ Donation after Cardiac Death” 20. 
 
101 Nair-Collins M, “Clinical and Ethical Perspectives on Brain Death”, Dovepress 
2015:5(2015): 69-80. Doi:https://doi.org/10.2147/07369. 
 
102 Nair-Collins M, “Clinical and Ethical Perspectives on Brain Death” 
 
103 Ben Sarbey, “Definitions of Death: Brain Death and what Matters in a Person” Journal of 
Law and the Biosciences 3, no. 3 (2016): 743-752. 
 
104 President’s Commission for the Study of Ethical Problems in Medicine and Biomedical and 
Behavioral Research, “Defining Death: Medical, Legal and Ethical Issues in the Determination 
of Death” http://scholarworks iupui.rdu/handle/1805/707. 
 
105 President’s Commission for the Study of Ethical Problems in Medicine and Biomedical and 
Behavioral Research: “Defining Death: Medical, Legal and Ethical Issues in the Determination 
of Death. https://scholarworks iupui.edu/hanle/1805/707. 
 
106 The National Conference of Commissioners on Uniform State Laws, “Uniform Determination 
of Death Act Summary” (2014) www.ichc.ucsd.edu/cogn-150readings/death-actpdf. 

http://www.strokecenter.org/patient/caregiver-and-patient-resources/aphesia-inf
http://www.strokecenter.org/patient/caregiver-and-patient-resources/aphesia-inf
https://static2.businessinsider.com/this-is-what-happens-when-die-2015-
https://static2.businessinsider.com/this-is-what-happens-when-die-2015-
https://static2.businessinsider.com/this-is-what-happens-when-die-2015-8
https://static2.businessinsider.com/this-is-what-happens-when-we-die-2015-8
https://static2.businessinsider.com/this-is-what-happens-when-we-die-2015-8
http://scholarworks/
https://scholarworks/
http://www.ichc.ucsd.edu/cogn-150readings/death-actpdf


 

108 
 

                                                                                                                                                                    
 
107 D. Gardiner, et al. “International Perspective on the Diagnosis of Death”, British Journal of 
Anaesthesia 108 no.51 (2012): 114-118. Doi:10.1093/bja/aer397. 
 
108 The President’s Council on Bioethics. Controversies in the Determination of Death: “A White 
Paper by the President’s Council on Bioethics”. Washington.  
 
109 Ben Sarbey, “Definitions of Death: Brain Death and what Matters in a Person,” Journal of 
Law and the Biosciences 19 no.5 (2016) 743-752. doi:10.1093/jlb/lsw054. 
 
110 Ben Sarbey, “Definitions of Death: Brain Death and what Matters in a Person,” Journal of 
Law and the Biosciences 19 no.5 (2016) 743-752. Doi:10.1093/jlb/lsw054. 
 
111 Settimio Monteverde, Annete Rid, “Controversies in the Determination of Death: 
Perspectives from Switzerland,” Swiss Medical Weekly Vol. 142 no.1366 (2012) 1-7. 
doi:10.4414/smw.2012.13667. 
 
 
113 Ari R Joffe et al, “Donation after Cardiocirculatory Death: A Call for a Moratorium Pending 
Full Public Disclosure and Fully Informed Consent” Philosophy, Ethics, and Humanities in 
Medicine vol.6 no. 17 (2011).8-10. Doi 10 1186/1747-5341-6-17. 
 
114 Raymond J Devettere, “Practical Decision Making in Health Care Ethics: Cases, Concepts 
and the Virtue of Prudence” (Washington DC: Georgetown University Press, 2016) 179-183. 
 
115 Gauke Kootstra, “History of Non-Heart-Beating Donation,” in Talbot: Organ Donation and 
Transplantation after Cardiac Death. (Great Clarendon Street Oxford: Oxford University Press, 
2009): 2-8. 
 
116 Cynthia J. Gries et al. “An Official American Thoracic Society/International Society for Heart 
and Lung Transplantation/Society of Critical Care Medicine/Association of Organ and 
Procurement Organizations/United Network of Organ Sharing Statement: Ethical and Policy 
Considerations in Organ Donation after Circulatory Determination of Death,” American Journal 
of Respiratory and Critical Care Medicine 188, no.1 (2013): 12-16. 
https://doi.org/10.1164/rccm.201304-0714ST. 
 
117 A. R. Marana et al. “Donation after Circulatory Death”, British Journal of Anaesthesia vol. 
108 no. 51: (2012):114-119, doi:10.1093/bja/aer357. 
 
118 A. R. Manara et al. “Donation after Circulatory Death,” British Journal of Anaesthesia Vol. 
108, no. 51(2012):116-119. 
 
119 Committee on Hospital Care, Section on Surgery, and Section on Critical Care, “Pediatric 
Organ Donation and Transplantation,” vol.125 no.4 (2010):5-9. 
 

https://doi.org/10.1164/rccm.201304-0714ST


 

109 
 

                                                                                                                                                                    
120 Institute of Medicine. Non-Heart-Beating Organ Transplantation, “Practice and Protocols,” 
National Academy Press Washington, (2000) in D Gardiner et al, “International Perspective on 
the Diagnosis of Death,” British Journal of Anesthesia 51 Vol. 108(2012):125-130. 
 
121 Richard L Wolman, “Ethical Issues in Organ Donation after Cardiac Death,” Doctor Library 
Information 11, no.3 (2015): 1-8. 
 
122 Leslie Whetstine et al, “Pro/Con Ethics Debate: When is Dead Really Dead?” Critical Care 
Review 9, no.6 (2005):538-541. 
 
123 David Wainwright Evans, “Seeking an Ethical and Legal Way of Procuring Transplantable 
Organs from the Dying without Further Attempts to Redefine Human Death,” Philosophy, 
Ethics, and Humanities in Medicine  2, no.11 (2007): 1-2, doi:10.1186/1747-5341-2-11. 
 
124 David Wainwright Evans, “Seeking an Ethical and Legal Way of Procuring Transplantable 
Organs from the Dying without Further Attempts to Redefine Human Death,” Philosophy, 
Ethics, and Humanities in Medicine 2, no.11 (2007): 1-2. Doi: 10.1186/1747-5341-2-11. 
 
125 Michael Potts, “Truthfulness in Transplantation: Non-Heart-Beating Organ Donation,” 
Philosophy, Ethics, and Humanities in Medicine 18 Vol.15 (2007):1-5. Doi: 10:1186/1747-5341-
2-17. 
 
126 D Gardiner et al. “International Perspective on the Diagnosis of Death,” British Journal of 
Anaesthesia108 vol.51 (2012): 17-19. Doi: 10:1093/bjo/ger397. 
 
127 D Gardiner et al “International Perspective on the Diagnosis of Death,” British Journal of 
Anesthesia 108 vol.51 (2012): 21-28. Doi: 10:1093/bio/ger397. 
  
128 Cynthia Saver,”Being Prepared for Donation after Cardiac Death,” O R Manager 10 vol.23 
(2007):5. www.ormanager.com. 
 
129 Thaddeus Pope, “Determination of Death Act Summary,” Uniform Law Commission 11 vol.5 
(2014):2-7.  
 
130 Oxford English Dictionary, 2nd ed. (Oxford: Oxford University Press, 2006). 
 
131 D Marquis, “Are DCD Donors Dead?,” Hastings Center Report, 40 vol.3 (2010): 24. 
Doi:10.1353/hcr.0.273-279. 
 
132 Robert M Veatch et. al. “Defining Death the Case of Choice,” (Georgetown, Georgetown 
University Press 2016) 148-150. 
 
133 Robert M Veatch et al. “Defining Death the Case of Choice,” (Georgetown, Georgetown 
University Press 2016) 149-150. 
 

http://www.ormanager.com/


 

110 
 

                                                                                                                                                                    
134 James L Bernat, “How Do Physicians Prove Irreversibility in the Determination of Death?” 
Pontifical Academy of Sciences, Scripta Varia 110(2007):161-165. 
 
135 James L Bernat, “How Do Physicians Prove Irreversibility in the Determination of Death?” 
Pontifical Academy of Sciences, Scripta Varia 110, (2007): 161-166. 
 
136 James L Bernat, “How Do Physicians Prove Irreversibility in the Determination of Death?”. 
 
137 Sam David Shemie et al. “Circulatory Arrest, Brain Arrest and Death Determination,” 
Frontiers in Cardiovascular Medicine, 15 vol.5 (2018) 1-5. Doi 10.3389/fcvm.2018.00015. 
 
138 Richard L Wolman, “Critical Ethics in Anesthesiology. A Case-Based Text Book,” Ethical 
Issues in Organ Donation after Cardiac Death: Doctor Library Information 12. Vol. 4 (2015). 
 
139 Anne L Dalle Ave et al. “Donation after Brain Circulation Determination of Death,” BioMed 
Central Medical Ethics, 18 vol.15 (2017) 1-6. Doi 10.1186/s12910-017-0173-1. 
 
140 Anne L Dalle Ave et al. “Donation after Brain Circulation Determination of Death,” 1-2. 
 
141 James L Bernat, “How Do Physicians Prove Irreversibility in the Determination of Death?” 
Pontifical Academy,Scripta Varia 110 vol.10, (2007): 160-176. 
 
142 James L Bernat, “How Do Physicians Prove Irreversibility in the Determination of Death?” 
 
143 Beatriz Dominguez-Gil, “Current Situation of Donation after Circulatory Death in European 
Countries,” Transplant International 24 vol. 5, (2011): 676-686. Doi:10.1111/j.1432-
2277.2011.01257.x. 
 
144 Dan Marquis, “Are DCD Donors Dead?” Hastings Center Report, 3 vol.40, (2010): 24-31. 
Doi.org/10.1353/hcr.0.0270. 
 
145 James L Bernat,”How Do Physicians Prove Irreversibility in the Determination of Death?” 
Pontifical Academy of Sciences Scripta Varia 110, 160-176. 
 
146 Robert D. Truog et al. “The Dead-Donor Rule and the Future of Organ Donation,” The New 
England Journal of Medicine 369 vol.3, (2013):1289-1291. Doi: 10.1056/NEjMp1307220. 
 
147 Robert D, Troug, et al. “The Dead –Donor Rule and the Future of Organ Donation,” The New 
England Journal of Medicine 1287. 
 
148 Franklin G. Miller, “The Dead Donor Rule: Can It Withstand Critical Scrutiny?” Journal of 
Medicine and Philosophy 35 VOL. 3 (2010): 299-313. DOI:10.1093/IMP/JH90199. 
 
149 Michael Nair –Collins et al. “Abandoning the Dead Donor Rule? A National Survey of Public 
Views on Death and Organ Donation,” British Medical Journal 4 vol.41, (2014) 1-9. Doi 
10.1136/medethics-2014-102229. 



 

111 
 

                                                                                                                                                                    
 
150 James L Bernat, “Life or Death for the Dead – Donor Rule?” New England Journal of 
Medicine 369 Vol. 14: (2013) 1289-1291. 
 
151 Arnold McGee, “Does Withdrawing life-sustaining Treatment Cause Death or Allow the 
Patient to Die?” United States National Library of Medicine, 22 vol.1 (2014): 47-49. Doi 
10.1093/mediaw/wt034. 
 
152 James L Bernat, “Point: Are Donors after Circulatory Death Really Dead, and Does it 
Matter?” Chest Journal, 1 vol. 138: (2010) 15-21. Doi org/10.1378/chest.10-0649. 
 
153 Committee on Bioethics, “Ethical Controversies in Organ Donation after Circulatory Death,” 
American Academy of Pediatrics 5 vol.131 (2013):1024-1026. Doi: 10.1542/peds.201.0345. 
 
154 Nebraska Organ Recovery, “Acceptable Ischemic Times,” Live Donate. www.nedonattion 
org/donation-guide/acceptable ischemic times. 
 
155 Committee on Bioethics, Ethical Controversies in Organ Donation after Circulatory Death,” 
American Academy of Pediatrics 5 vol. 131 (2013): 1025-1030. 
 
156 Diethard Monbaliu, “Liver Transplantation Using Donation after Cardiac Death Donors,” 
Journal of Hepatology 2 vol. 56 (2012): 479-481. Doi.org/10.1016jjhep2011.07-004. 
 
157 Diethard Monbaliu, “Liver Transplantation Using Donation after Cardiac Death Donors,” 
Journal of Hepatology 2 vol. 56 (2012): 474-485. 
 
158 American Medical Association, “Opinions on Organ Procurement 
&Transplantation,”American Medical Association Principles of Medical Ethics: I, III, V. (2016) 
1-9. 
 
159 Committees of Origen: Critical Care Medicine, Ethics and Transplant Anesthesia, “Statement 
on Controlled Organ Donation after Circulatory Death,” American Society of Anesthesiologists 
(2017): 1-6. 
 
160 Committee on Bioethics, ‘Ethical Controversies in Organ Donation after Circulatory Death,” 
American Academy of Pediatrics, 5 vol. 131 (2013): 1021-1025. Doi: 10.1542/peds2013-0672. 
 
161 Anne L Dalle Ave et al. “Controlled Donation after Circulatory Determination of Death: 
Ethical Issues in Withdrawing Life-Sustaining Therapy,” Journal of Intensive Care Medicine 3 
vol. 32 (2017): 179-186. 
 
162 Commonwealth of Australia, “Best Practice Guideline for Offering Organ and Tissue 
Donation in Australia. Donate Life (2017), 5. Donatelife.gov.au/sites/default/files/Best. 
 

http://www.nedonattion/


 

112 
 

                                                                                                                                                                    
163 Center for Clinical Practice at NICE, “Organ Donation for Transplantation,” National 
Institute for Health and Clinical Excellence,” (2011) 1-100. www.gmc-uk-org/guidance/ethical-
guidance/end-of-lifecare_asp. 
 
164 C M Kelso, “Palliative Care Consultation in the Process of Organ Donation after Cardiac 
Death,” Journal of Palliative Medicine 3 vol. 11 (2012): 129-131. Doi 10:1089/ipm.2006.0118. 
 
165 Committee on Bioethics, “Ethical Controversies in Organ Donation after Circulatory Death,” 
Pediatrics 5 vol.131 (2013) 6-12. 
 
166 B G Jerico,”Organ Donation after Circulatory Death: Ethical Issues and International 
Practices,” Anesthesia Analogy. 2 vol 6 (2018): 1-6. Doi: 10.121 3/ANE 000000000003448. 
 
167 Cynthia J. Gries et al. “An Official American Thoracic Society/International Society for Heart 
and Lung Transplantation/Society of Critical Care Medicine/Association of Organ and 
Procurement Organizations/United Network of Organ Sharing Statement: Ethical and Policy 
Considerations in Organ Donation after Circulatory Determination of Death,” American Journal 
of Critical Care Medicine 1 vol.188 (2013): 107-112. Doi 10.1164/rccm.201304-074ST. 
 
168 Maria Cilenti, “Report on Legislation by the Committee on Health Law and the Committee on 
Bioethical Issues,” New York City Bar (2010): 1-8. www.nycbar.org/pdf/report/FHCDA-
Pos_paper-0320006pdf. 
 
169 Maria Cilenti, “Report on Legislation by the Committee on Health Law and the Committee on 
Bioethical Issues,” 
 
170 Barbara J Daly, “End-of-Life Decision Making, Organ Donation and Critical Care Nurses,” 
ClinicalArticle 2 vol.26 (2018): 8-10. http//con.aenjournals.org. 
 
171 Jessica Lee Barr, “Exploring Organ Donation with Families of Pediatric Patients,” Pediatric 
Organ Donation 10 vol.12 (2017): 5-10. 
 
172 James M DuBois, “Non-Heart-Beating Organ Donation, Designing an Ethically Acceptable 
Protocol,” Health Progress, Saint Louis Missouri, 1 vol.82 (2002):21-28. PMID; 11219253. 
 
173 M Y Rady et al. “Non-Heart-Beating or “Cardiac Death”, Organ Donation: Why We Should 
Care,” Journal of Hospital Medicine 2 vol.5 (2007): 324-334. Doi: 10-1002/jhm.204. 
 
174 M Y Rady et al. “Non-Heart-Beating or “Cardiac Death”, Organ Donation: Why We Should 
Care,”  
 
175 Alister Browne, “The Ethics of Organ Donation after Cardiocirculatory Death: Do the 
Guidelines of the Canadian Council for Donation and Transplantation Measure up?” Open 
Medicine 2 vol.4 (2010): 130-136. PMID 21686302. 
 

http://www.gmc-uk-org/guidance/ethical-guidance/end-of-lifecare_asp
http://www.gmc-uk-org/guidance/ethical-guidance/end-of-lifecare_asp
http://www.nycbar.org/pdf/report/FHCDA-Pos_paper-0320006pdf
http://www.nycbar.org/pdf/report/FHCDA-Pos_paper-0320006pdf


 

113 
 

                                                                                                                                                                    
176 Karen Ladin, “Organ Donation as a Collective Action Problem: Ethical Considerations and 
Implications for practice,” American Medical Association Journal of Ethics 2 vol.18 (2017): 
158-160. Doi 10.1001/journalof ethics2017.18.2msoc1-1602. 
 
177 MacDonald Shavaun, “Ethical Challenges and the Donation Physician Specialist: A Scoping 
Review,”Transplantation 5 vol.101 (2017): 29-35. Doi 10.1097/Tp.00000000001697. 
 
178 Van Norman, “Another Matter of Life and Death: What Every Anesthesiologist Should Know 
about the Ethical, Legal, and Policy Implications of the Non-Heart-Beating Cadaver Organ,” 
Anesthesiology 3 vol.98 (2003): 765-769. PMID: 12606924. 
 
179 Christopher James Doig, “Canadian Medical Association,” Canadian Medical Association 
Journal 8 vol.175 (2006): 905-910. Doi: 10.1503/cmaj061155. 
 
180 Australian Government Organ and Tissue Authority, “National Protocol for Donation after 
Cardiac Death,” National Health and Medical Research Council (2010): 25-30. 
 
181 Beatriz Dominguez-Gil, “Current Situation of Donation after Circulatory Death in European 
Countries,” Transplant International 24 (2011): 679-680. Doi: 10:11114-1432-2277.2011.01257x 
 
182 Dominic Wilkinson et al. “Should we Allow Organ Donation Euthanasia? Alternatives for 
Maximizing the Number and Quality of Organs for Transplantation,” Bioethics 1 vol.26 (2012): 
38-45. Doi: 10.1111467-8519.2010.01811x. 
 
183 Non-Heart-Beating Organ Donation http://enwikipedia.org/Dead-donor_rule (accessed 
January 06, 2019); 
 
184 American Society of Anesthesiologists House of Delegates, “Statement on Controlled Organ 
Donation after Circulatory Death,” (2017):8-11. 
 
185 Alister Browne, “The Ethics of Organ Donation after Circulatory Death: Do the Guidelines of 
the Canadian Council for Donation and Transplantation Measure Up?” Open Medicine 2 vol.4 
(2010): 130. PMCID: PMC3116683. 
 
186 Alister Browne, “The Ethics of Organ Donation after Circulatory Death: Do the Guidelines of 
the Canadian Council for Donation and Transplantation Measure Up?” 
 
187 B G Jericho, “Organ Donation after Circulatory  Death: Ethical Issues and International 
Practices,” 
 
188 Yvonne D’Arcy, “Managing End-of-Life Symptoms,” American Nurse Today 7 vol.7 
(2012):8-10. https//www.americannursestoday.com. 
 
189 Department of Health and Human Services,” Specialists Palliative Care Service 1300 135 
513. https://www.dhhs.tas.gov.au/palliativecare/Team. 
 

http://enwikipedia.org/Dead-donor_rule
https://www.dhhs.tas.gov.au/palliativecare/Team


 

114 
 

                                                                                                                                                                    
190 James L Bernat et al. “How Should Physicians Manage Organ Donation after the Circulatory 
Determination of Death in Patients with Extremely Poor Neurological Prognosis?” American 
Medical Association Journal of Ethics 8 vol.20 (2018): 708-715. 
 
191 Kim J Overby, at. al,” Addressing Consent Issues in Donation after Circulatory Determination 
of Death,” American Journal of Bioethics 8 vol.15 (2015):9-12. 
 
192 James L Bernat, “Harmonizing Standards for Death Determination in DCDD,” American 
Journal of Bioethics 8 vol.15 (2015):12-15. 
 
193 James L Bernat et al. “How Should Physicians Manage Organ Donation after the Circulatory 
Determination of Death in Patients with Extremely Poor Neurological Prognosis?” 
 
194 Kathryn Dunne, et al, “Donation after Circulatory Death,” Continuing Education in 
Anaesthesia, Critical Care &Pain 3 Vol. 11 (2011): 86-90.  
 
195 P E Morrissey et al, “Donation after Circulatory Death: Current Practices Ongoing 
Challenges, and Potential Improvements,” Transplantation 14 Vol. 97 (2014): 1289-1291. 
 
196 Don Marquis, “The Impossibility of Obtaining Informed Consent to Donation after 
Circulatory Determination of Death,” The American Journal of Bioethics, 8 vol. 15 (2015): 25-
29. https://doi.org/10.1080/15265161.2015.1045093. 
 
197 John Williams, “Dick Teresi Talks about the Line between Life and Death,” ArtsBeat New 
York Times Blog (2014) artbeat.blossnytimes.com/2012/04/12/dick. 
 
198 A R Manara et al. “Donation after Circulatory Death,” British Journal of Anesthesia 51 
vol.108 (2014):121-128. Doi 10.1093/bja/aer357. 
 
199 Cynthia J Gries et al, “An Official American Thoracic Society/International Society for Heart 
and Lung Transplantation/Society of Critical Care Medicine/Association of Organ and 
Procurement Organizations/United Network of Organ Sharing Statement: Ethical and Policy 
Considerations in Organ Donation after Circulatory Determination of Death,” American Journal 
of Respiratory and Critical Care Medicine 1 vol.188 (2013): 236-239. 
 
200 Rabbi Leonard A Sharzer, “Organ Donation after Cardiac Death,” YD370:1 2010. 
Assemblyhttps://www.rabbinicalassembly.org/default/files/public/halakhah/teshuvot/. 
 
201 A.R. Manara, “Donation after Circulatory Death,” British Journal of Anesthesia 51 vol.108 
(2012):121-132. 
 
202 American College of Critical Care Medicine, American Academy of Pediatrics, 
“Recommendations for Non-Heart-Beating Organ Donation,” (2013):1826-1830. doi: 
10.1097/00003246-200109000-00029. 
 

https://doi.org/10.1080/15265161.2015.1045093


 

115 
 

                                                                                                                                                                    
203 A R Manara, “Donation after Circulatory Death,” British Journal of Anesthesia 51 vol. 108 
(2012):120. 
 
204 Wikipedia the Free Encyclopedia, “Non-Heart-Beating Donation,” 1-10. 
 
205 Joseph L Verheijde et al. “Consent for Organ Preservation in Uncontrolled Donation after 
Cardiac Death in the United States: A Public Policy with Serious Consequences,” Philosophy 
Ethics Humanities Medicine 15 vol.4 (2009): 6. Doi: 10-1186/1747-5341-4-15. 
 
206 Joseph L Verheijde et al. “Consent for Organ Preservation in Uncontrolled Donation after 
Cardiac Death in the United States: A Public Policy with Serious Consequences,” 
 
207 Ethics Committee, American College of Critical Care Medicine, American Academy of 
Pediatrics, “Non-Heart-Beating Organ Donation,” (2013):1828. Doi: 10.1097/00003246-
200109000-00029. 
 
208 Lisa Daxer, “If I Register To Be An Organ Donor, Will the Doctors Make Sure I am Actually 
Dead Before Harvesting?” Quora (2017):6-12. www.quora.com/If-I-register-to-be-an-organ-
donor. 
 
209 Wikipedia The Free Encyclopedia, “Human Tissue Act 2004,” 
enwikipedia.org/wiki/Human_Tissue_Act2004. 
 
210 R Ciria et al. “Donation After Cardiac Death: Where, When, and How?” Transplantation 
Proceedings 6 vol44 (2012): 1472-1480. 
 
211 M D Bell, “Emergency Medicine Organ Donation and Human Tissue Act,” Emergency 
Medicine Journal 11 vol.23 (2006): 825. 
 
212 Malcolm Wells et al, “Comparing Outcomes of Donation after Cardiac Death Versus 
Donation After Death in Liver Transplant Recipients with Hepatitis C: A Systematic Review and 
Meta-Analysis,” Canadian Journal of Hepatology 2 vol. 28 (2014):105. 
 
213 Beatriz Dominguez, “Current Situation of Donation after Circulatory Death in European 
Countries,” Transplant International 24 (2011): 679-690. 
 
214 Hani M Wadel et al, “Inferior Long-Term Outcomes of Liver-Kidney Transplantation Using 
Donation after Cardiac Death Donors: Single-Center and Organ Procurement and 
Transplantation Network Analyses,” Liver Transplantation 6 Vol.20 (2014): 258-234. 
https://doi.org/10.1002/It.23871. 
 
215 David P Foley, “Donation after Cardiac Death, The University of Wisconsin Experience with 
Liver Transplantation,” Annals of Surgery 5 vol. 242 (2005): 726-730. Doi 
10.1097/10sla000018617807110.92. 
 

http://www.quora.com/If-I-register-to-be-an-organ-donor
http://www.quora.com/If-I-register-to-be-an-organ-donor
https://doi.org/10.1002/It.23871


 

116 
 

                                                                                                                                                                    
216 K M Olthoff et al. “Validation of a Current Definition of Early Allograft Dysfunction in Liver 
Transplant Recipients and Analysis of Risk Factors,” Liver Transplantation 16(2010):945-956. 
 
217 Hani M Wadei et al. “Inferior Long-Term  Outcomes of Liver-Kidney Transplantation Using 
Donation after Cardiac Death Donors: Single-Center and Organ Procurement and 
Transplantation Network Analysis,” 
 
218 Howard M Nathan, “United States Donation after Circulatory Death (DCD) Experience,” 
(Fourth Biennial Transplant Donation Global Leadership Symposium, l’Auberge Del Mar, 
California USA, 2016). 
 
219 Andrew Siedlecki, “Delayed Graft Function in Kidney Transplant,” American Journal of 
Transplant 11 vol.11 (2011): 2279-2281. Doi10.1111.1600-6143.201103754x. 
 
220 Hani P Grewal et al, “Liver Transplantation Using Controlled Donation after Cardiac Death 
Donors: An Analysis of a Large Single-Center Experience,” Liver Transplantation 15 vol. 23 
(2009):1030-1040. Doi 10.1002/t.21811. 
 
221 David P Foley et al, “Donation after Cardiac Death: The University of Wisconsin Experience 
with Liver Transplantation”, 
 
222 Hani P Grewa [et al, “Liver Transplantation Using Controlled Donation After Cardiac Death 
Donors: An Analysis of a Large Single-Center Experience,” Liver Transplantation. 
 
223 Hani M Wadel et al, “Inferior Long-Term Outcomes of Liver-Kidney Transplantation Using 
Donation after Cardiac Death Donors: Single-Center and Organ Procurement and 
Transplantation Network Analyses,” Liver Transplantation 6 vol. 20 (2014): 726-729. 
http://doi.org/10.1002/it.23871. 
 
224 David Foley et al. “Biliary Complications after Liver Transplantation from Donation after 
Cardiac Death Donors: An Analysis of Risk Factors and Long Term Outcomes from a Single 
Center,” Annals of Surgery 4 vol. 253 (2011): 819-823. Doi: 10.1097/SLA0B013E3182104784. 
 
225 David Foley et al. “Biliary Complications after Liver Transplantation from Donation after 
Cardiac Death Donors: An Analysis of Risk Factors and Long Term Outcomes from a Single 
Center”. 
 
226 Kristen Cherney, et al. “The Facts About Liver Transplant,” Healthline (2018):6-12. 
Healthline.com/health/liver-transplant-survival. 
 
227 Peter L Abt et al, “Survival Following Liver Transplantation From Non-Heart-Beating 
Donors,” Annals of Surgery 1 vol.239 (2004): 88-95. Doi 10-109.1/01.sla0000103063.82181.2c 
. 
228 Anton I Skaro et al. “The Impact of Ischemic Cholangiopathy Following Donation after 
Cardiac Death Liver Transplantation – The Untold Story,” National Institute of Health 4 vol.146 
(2009): 550-557. Doi:10.1016/j.surg-2009.06.052. 

http://doi.org/10.1002/it.23871


 

117 
 

                                                                                                                                                                    
 
229 Anton I Skaro et al. “The Impact of Ischemic Cholangiopathy Following Donation after 
Cardiac Death Liver Transplantation – The Untold Story,” 
 
230 A. R. Manara et al. “Donation After Circulatory Death,” British Journal of Anesthesia 1 vol. 
108 (2012): 120-137. Doi.org/10.1093/bja/aer357. 
 
231 Howard M Nathan, “United States Donation after Circulatory Death (DCD) Experience”, 
Transplant Donation Global Leadership Symposium (2016): 10-20. 
 
232 Committee on Bioethics, “Ethical Controversies in Organ Donation after Circulatory Death,” 
American Academy of Pediatrics 5 vol.131 (2013): 1023-1030. Doi: 10.1542/peds2013-0672. 
 
233 S. Ringquist et al, “Transplantation Genetics,” Reference Module in Biomedical Sciences 
(2014): 3-7. https://doi.org/10.1036/8978-0-12-801238-3.05513-6. 
 

234 Joseph L Verheijde, Mohamed Y Rady, Joan McGregor, “Presumed Consent for Organ 
Preservation in Uncontrolled Donation after Cardiac Death in the United States: A Public Policy 
with Serious Consequences,” Philosophy, Ethics, and Humanities in Medicine 15 no. 4 (2010): 2. 

235 United Network for Organ Sharing (UNOS) and Organ Procurement and Transplantation 
Network (OPTN): US Transplantation 
Data.http://optn.transplant.hrsa.gov//latestDataReports.asp. 

236 Edgardo E. Guibert, Alexander Y. Petrenko, et al. “Organ Preservation: Current Concepts and 
New Strategies for the Next Decade” Transfusion Medicine and Homoyherapy. 38 no.2 (2011): 
125. Doi: 10.1159/000327033. 

237 John P Liza, “Why DCD Donors Are Dead” The Journal of Medicine and Philosophy: A 
Forum for Bioethics and Philosophy of Medicine, 45 no. 1 (2020): 47. 

238 Joseph Magliocc, John Magee, Stephen Rowe et al. “Extracorporeal Support for Organ 
Donation after Cardiac Death Effectively Expands the Donor Pool,” Journal of Trauma: Injury, 
Infection, and Critical Care, 58 no.6 (2015): 1099. Doi: 10-1097/01.TA0000169949.82778.DF. 

239 Jong Hoon Lee Sung Yeon Hong, Chang-Kwon Oh et al. ‘Kidney Transplantation from a 
Donor Following Cardiac Death Supported with Extracorporeal Membrane Oxygenation,” 
Journal of Korean Medical Science 27 no. 2 (2012): 115. Doi:10.3346/jkms2012.27.2.115 

240 Richard N Fogoros, “How Ischemia Affects Different Parts of the Body,” Verywell Health 23 
no.2: 2019, 12, accessed March 3, 2020. 

241 A Rogers, L Chen, R H Bartlett, J D Arenas, et al. “ECMO Support in Donation after Cardiac 
Death, An Option for Organ Perfusion and Reconditioning General Surgery, University of 
Michigan Health System,” American Association for Artificial Internal Organs  Journal , 50 no. 
2 ( 2014):111, accessed March 4, 2020. 



 

118 
 

                                                                                                                                                                    

242 Kathryn Dunne, Pamela Doherty, “Donation after Circulatory Death,” Continuing Education 
in Anesthesia, Critical Care &Pain (3) vol. 11 (2011):84, accessed March 3, 2020 

 

243 A R. Manara, P.G.  Murphy, G O’Callaghan, “Donation after Circulatory Death,” British 
Journal of Anesthesia,” 108 no.2 (2012): 119, accessed 4March 2020, doi: 10.1093/bja/oer357. 

244 Janet M Bellingham, Chandrasekar Santhanakrrishnan, Anthony M D’Alessandro, “Donation 
after Cardiac Death: A 29-Year Experience,” .Surgery 150 no. 2 (2011):693.  Accessed March 5, 
2020, doi:10.1016/j.surg2011.07.057. 

245 J D Punch , C D Anderson, “Maastricht Type 2 Donors: Unrealized Opportunities,”  
American Journal of Transplantation, no.1 vol. 12 (2012): 2, http://doi.org/10.1111/j.1600-
6143.2011.03835.x 

246 J D Punch, C D Anderson, “Maastricht Type 2 Donors: Unrealized Opportunities,” American 
Journal of Transplantation, no.1 vol.12 (2012):3. 

247 Eva E. DE Vries, E. R Hoogland, Winkens et. al. “Renovascular Resistance of Machine-
Perfused DCD Kidneys is Associated with Primary Nonfunction,” American Journal of  
Transplantation 12  no. 11 (2011): 68, accessed March 
6,2020,doi:.org/10.1111/j.1600.6143.2011.03755.x 

248 A L Sakaro, C L Jay, T B Baker, Wang,S et al. “The Impact of Ischemic Cholangiopathy in 
Liver Transplantation Using Donors after  Cardiac Death: The Untold Story,” Journal of Surgery 
146 no.6 (2009):544, accessed March 6, 2020. 

249 Thomas J Papadimos, Yasdet Maldonado, Andrew L Rosenberg,” An Overview of End-of-
Life Issues in the Intensive Care Unit,” International Journal of Critical Illness and Injury 
Science 3 no. 2 (2011): 140., accessed  March 6,2020,doi:10.4103/2229-5151.84801. 

250 Jumana Yusuf Haji, “Role of ECMO for Organ Donation,” Journal of Anesthesia and Critical 
CARE Case Reports 3 no.2 (2019): 3., accessed March 7, 2020, 
doi10.131107/jacer2019.v05101.120. 

251 E V Billen, M H Christians, J Lee at al. “ Donor-Directed HLA Antibodies Before and After 
Transplantectomy Detected by the Luminex Single Antigen Assay,”  Transplantation 87 no.4  
(2019):564, accessed March 7, 2020, doi:10.1097/TP.0bo13e3181949e37. 

252 H U Meier-Kriesche, J C Scornik, and B Susskind et al. “A Lifetime Versus a Graft Life 
Approach Redefines the Importance of HLA Matching in Kidney Transplant Patients,”. 
Transplantation 88 no.5  ( 2019): 29, accessed March 7,2020. 

253 J Wind , E R  Hoogland, L W Van Heurn, “ Preservation Techniques for Donation after 
Cardiac Death Kidneys: Current Opinion in Organ,”  Transplantation,16 no. 3 (2011): 158, 
accessed March 7,2020. 



 

119 
 

                                                                                                                                                                    

254M G Snoeiis, A J Dekkers, W A Buurman et al.  “In-Situ Preservation of Kidneys from 
Donors after Cardiac Death: Results and Complications,” Annals of Surgery .246 no. 3  (2017): 
850, accessed March 7,2020.  

255 M G Snoejis, A J Dekkers, WA Buurman et al. “In-Situ Preservation of Kidneys from Donors 
after Cardiac Death Results and Complications” 8 no.3 (2011): 851, accessed March 7,2020. 

256  Carla Dejohn Joseph B Zwischenberger,” Ethical Implications of Extracorporeal Interval 
Support for Organ Retrieval (EISOR),”American Society of Anesthesia, Journal  52 no. 2 (2016): 
119., accessed March 7, 2020,doi:10.1097/01.mat.0000206486.808. 

257 Alan C Farney, Robert J Stratta, “Lessons Learned from a Single Center’s Experience with 
134 Donation after Cardiac Death Donor Kidney  Transplants,”  Journal of the American 
College of Surgeons  212 no.4  (2011): 441, accessed March 7, 
2020,doi.org/10.1016/j.jamcollsurg.2010.12.033. 

258 A Sharma, S Kumar, P Dutta et al. “Extracorporeal Support  for Donation after Cardiac 
Death: A New Avatar of ECMO,”  Indian Journal of Thoracic Cardiovascular Surgery 33 no. 3 
(1017): 317, accessed March 8,2020, doi.org/10.1007/s12056-017-0519-9. 

259 S C Skinner, R B Hirschi, R H Barlett, “Extracorporeal Life Support Seminal Pediatric 
Surgery,” (4) 15 no. 3  (2006): 242., accessed March 7, 2020. 

260 Rohinton J Morris, “The History of Cardiopulmonary Bypass: Medical Advances,” American 
College of Cardiology.  43 no. 3  (2019): 23 accessed March 8,2020. 

261 Beata Mostafavi, “From the NICU to Med School: An “Outrageous” Idea That’s Saved 
Thousands of Babies,” Michigan Health. (2017): 2, accessed March 8,2020, www. 
Healthblog.uofmhealth.org. 

262 Alain Vuylsteke, Daniel Brodie, Alain Combes et al.  “  A Brief History of ECMO: Chapter 
1”, Cambridge University Press 2017 , doi:https://doi.org/10.1017/9781139088251.002 

263A  Jahangirifard, Z H Ahmadi ,et al. “H1N1 Influenza Patient Saved by Extracorporeal 
Membrane Oxygenation: First Report from Iran,” Journal of Tehran Heart Center  11 no.3  
(2016): 154 accessed March 8,2020.. 

264 Omar S. Alibrahim, Christopher M. B. Heard, “Extracorporeal Life Support: Four Decades 
and Counting,” Current Anesthesiology Reports no.2 vol.7 (2017: 168, doi:10.10007/s40140-
017-0210-0. 

265 Wikipedia “Extracorporeal Membrane Oxygenation  en.m.wikipedia.org 

266 Salynn Boyles, “Patient Better after ECMO Treatment,”  Medpage Today 5 no. 3  (2020): 3, 
accessed March 8,2020. 



 

120 
 

                                                                                                                                                                    

267 Jumana Yusuf Haji, “Role  of ECMO for Organ Donation,” Journal of Anesthesia & Critical 
Care Case Reports 5 no.2  (2019):3 accessed March 8,2020. 

268 Melissa Bailey, “ ECMO Can Save Lives. It Can also Become a Bridge to Nowhere,”  Kaiser 
Health News (2019):2, accessed March 9,2020. 

269 Alan C Farney, “Lessons Learned from a Single Center’s Experience with 134 Donation  after 
Cardiac Death Donor Kidney Transplants,” Journal of the American College of Surgeons. .212 
no.4 (2011): 442, accessed March 8,2020, doi.org/10.1016/j.jamcollsurg.2010.12.033. 

270 James J Wynn, Charles E Alexander, “Increasing Organ Donation and Transplantation: The 
Us Experience Over the Past Decade,” Transplant International 24 no. 4 (2011): 334 accessed 
March 8,2020. 

271 Adam Arshad, Benjamin Anderson, Adnan Sharif. “Comparison of Organ Donation and 
Transplantation Rates Between Opt-Out and Opt-In Systems,” Kidney International 95  no. 
6(2019): 452 accessed March 8,2020, doi:https://doi.org/10.1016/j.kint.2019.01.036. 

272  C Fondevilla, AJ Hessheimer, E Flores et al. “Applicability and Results of Maastricht Type 2 
Donation after Cardiac Death Liver Transplantation,” American Journal of Transplant 12 no. 1 
(2012): 163 accessed March 9, 2020, doi:10.1111/j.1600-6143.2011.03834.x 

273 C Fondevilla, AJ Hessheimer, A Ruiz et al. “Liver Transplant Using Donors after Unexpected 
Cardiac Death: Novel Preservation Protocol and Acceptance Criteria,”  American Journal of 
Transplant  14 no. 2  (2018): 1855, accessed March 8,2020. 

274 Gavin D Perkins, Anthony J Handley, and Rudolph W Koster  et al. “ European Resuscitation 
Council Guidelines for Resuscitation 2015: Section 2. Adult Basic Life Support and Automated 
External Defibrillation,”  Resuscitation 95 no.2 (2015): 82 accessed March 8,2020. 

275 “Wikipedia Asystole”, accessed November 2020 , en.m.wikipedia.org 

276 C Fondevila, A J Hessheimer, E FLORE, et al. “Applicability and Results of Maastricht Type 
2 Donation After Cardiac Death Live Transplantation,  American Journal of Transplantation, no. 
5 vol. 12 (2012): 163, doi:10.1111/j1600-6143.03834.x. 

277  S Singh, S Kumar, M Minz, et al.  “A Single-Center Experience of Kidney Transplantation 
from Donation after Circulatory Death: Challenges and Scope in India,” Indian Journal of 
Nephrology 27 no.3  (2017):206, accessed March 8, 2020, doi:10.4103/0971-4065.202843. 

278 C Fondevila, C Hessheimer, A J Ruiz et al. “Transplant Using Donors after Unexpected 
Cardiac Death: Novel Preservation Protocol and Acceptance Criteria,” American Journal of 
Transplant 7no.2  (2017): 1850, accessed March 8, 2020. 

279 Jolanta Major, Piotr Zwolinski, Zuzanna  Ponielarska et al. “comparison of Chest 
Compressions with and  without LUCAS3 Mechanical Chest Compression System During 



 

121 
 

                                                                                                                                                                    
Resuscitation Performed By Novice Physicians,” Post North Medicine  6 no.. xxx (2018): 323, 
accessed March 9, 2020. 

280 C F ondevila, A J Hessheimer, E Flores, et al. “Applicability and Results of Maastricht Type 
2 Donation After Cardiac Death Liver Transplantation”, American Journal of Transplantation. 

281 Robert M Sade, “Brain Death, Cardiac Death, and Dead Donor Rule,”  Journal of South  
Carolina  Medical Association 107 no. 4  (2011): 147, accessed March 9, 2020. 

282 Cecilia Tremblay, Gilles Bronchti, et al. “Cutaneous Vascularization of the Femoral Triangle 
in Respect to Groin Incisions,”  Journal of Vascular Surgery  64 no. 3  (2016) : 759 accessed 
March 9,2020, doi.org/10.1016/j.jvs.2015.04.385. 

283 Akshay Sharma, Sunil Kumar, Sandeep Attawar, “Extracorporeal Support for Donation after 
Cardiac Death: A New Avatar of ECMO,”  Indian Journal of Thoracic Cardiovascular Surgery 
33 no. 3  (2017): 318, accessed March 9, 2020, Doi.org/10.1007/s12055-017-0519-9. 

284 Pump Definition of Pump by Merriam-Webster 

285 John Beca, Roger M O Hall et al. “ Mechanical Cardiac Support Cardiothoracic,”  Critical 
Care (2) 23 no. 3  (2017): 3, accessed March 9, 2020. 

286 Duane C Williams, Jennifer L Turi, Ira M Cheifetz et al. “Circuit Oxygenator Contributes to 
Extracorporeal Membrane Oxygenation –Induced Hemolysis,”  Journal of American Society for 
Artificial Internal Organs 61 no. 2 , (2015): 194, accessed March 9, 2020, 
doi:10.1097/MAT.00000000000000173. 

287 C Fondevila, A J Hessheimer, E Flores, et al. “Applicability and Results of Maastricht Type 2 
Donation After Cardiac Death Liver Transplantation”, American Journal of Transplantation.  

288 Forgarty Embolectomy Catheter Wikipedia . en.m.wikipedia.org. 

289 Andrea S Les, Janice J Y eung Charles A Taylor, “Supraceliac and Infrarenal Aortic 
Aneurysms: Mean Flows. Waveforms, and Allomeric Scaling Relationnhips,”   Cardiovascular 
Engineering and Technology. 1 no.. 1  (2010):3. Accessed March 9, 2020 doi.1007/s1329-010-
0004-8. 

290 C Fondevila, A J Hessheimer et al. Applicability and Results of Maastricht Type 2 Donation 
after Cardiac Death Liver Transplantation. American Journal of Transplantation 12 no. 2  
(2012): 163, accessed March 9, 2020,doi:10.1111/j.1600-6143.2011.03834.x. 

291 C Fondevila, A J Hessheimer, E Flores et al. “Applicability and Results of Maastricht Type 2 
Donation after Cardiac Death Liver Transplantation,” 164, accessed March 9, 2020. 

292 Corey Bryant, UC Health Performs First Liver Transplant in US Using Mobile Cold 
Perfusion Pump,”The Alliance, Leadership in Organ Donation and Transplantation13 no 2  
(2019) accessed March 9, 2020, Organdonationalliance.org. 



 

122 
 

                                                                                                                                                                    

293 A A Khan, M Dhayal, “ Repopulation of Cirrhotic Liver by Hepatic stem, Progenitor Cells,”  
Liver Pathophysiology 23  no. 3 (2017): 3 accessed March 9,2020,  

294 C Miller, V Mazzaferro, L Makowka, et al. “ Rapid Flush Technique for Donor Hepatectomy: 
Safety and Efficacy of an Improved Method of Liver Recovery for Transplantation,” 
Transplantation Proceedings in PMC 10 no. 2  ( 2011):15, accessed March 9, 2020 , 
http://www.nobinim.nih.gov.pmc.. 

295  C L Jay, V Lyuksemburg, R King, et al. “The Increased Costs of Donation after Cardiac 
Death Liver Transplantation: Caveat Emptor,”  Annals of Surgery 251 no. 5  (2010): 745, 
accessed March 9, 2020. 

296 R Oh, “Mildly Elevated Liver Trasaminase Levels: Causes and Evaluation,” American Family 
Physician 7, no.4 (2017): 710,  accessed July 19, 2020 

297  C Fondevila, A J  Hessheimer, e Flores et al. “Applicability and Results of Maastricht Type-2 
Donation after Cardiac Death Liver Transplantation,” American Journal of Transplantation,12, 
no. 2 (2012): 169. Doi:1011114.1600-6143.2011.03834x. accessed July 19, 2020. 

298 Marie Thuong, Angel Ruiz, Patrick Evrard et al. “New Classification of Donation after 
Circulatory  Death Donors Definitions and Terminology,” Transplant International 29 (2016): 
750,accessed July 19, 2020 

299 A J Hessheimer, B Dominguez-Gil, C Fondevila et al. “Controlled Donation  after Circulatory 
Determination of Death in Spain”  American Journal of Transplantation 16, no.8  (2016): 6 
doi.org/10.1111/ajt.13762, accessed July 19,2020.. 

300 Ari  R Joffe, Joe Cacillo, Gonzalo Garcia-Guerra, “Donation after Cardiocirculatory Death: A 
Call for a Moratorium Pending Full Public Disclosure and Fully Informed Consent,”  
Philosophy, Ethics Humanities Medicine 17 no. 6 (2011): 3, accessed July 21, 2020, doi: 
10.1186/1747-5341-6-17. 

301 A Rojas-Pena, J L Roma, E Krause et al. “ Extracorporeal Support Improves Donor Renal 
Graft Function after Cardiac Death,” American Journal of Transplantation 10 no.6 (2010):10, 
accessed July 21,2020, doi 10:1111/j.1600-6143.2010.03063.x. 

302 Kathryn Dunne, Pamela Doherty, “Donation after Circulatory Death,” Continuing Education 
in Anesthesia Critical Care &Pain, 11 no.3 (2011): 83, accessed July 2020, 
https://doi.org/10.1093/bjaceac-cp/mkr003. 

303 Gregory Snell, Bronwyn Levvey, Miranda Paraskeva, “Controlled Donation after Circulatory 
Death (DCD) Donors: A Focus on the Utilization of Pediatric Donors and Outcomes after  Lung 
Transplantation,”  Journal of Heart Lung Transplant, 38 no.10 (2019): 1090. Accessed July 
2020, doi:101016/j.healun.2019.06.009. 



 

123 
 

                                                                                                                                                                    

304 Cathy Miller, Richard Breakwell,  “What Factors Influence a Family’s Decision to Agree to 
Organ Donation? A Critical Literature Review,”  London Journal of Primary Care,  10 no.4 
(2018): 104, accessed July 2020, doi:10.1080/17571472.2018.1459226. 

305 Alexander Morgan Capron, “Looking Back Withdrawal of Life-Support Law and Policy to 
See What Lies Ahead for Medical Aid-in-Dying,” Yale Journal of Biology and  Medicine 92 
no.4 (2019): 783, accessed July 2020,http://www.ncbinim.nih.gov. 

306 David J Reich,  “Donation after Cardiac Death,” In  Transplantation of the liver (Third 
Edition), (Science Direct, 2015):558,https://doi.org/10.1016/B978-1-4557-0268-8.00042-7. 

307 Committees of Origin: Critical Care Medicine, Ethics and Transplant Anesthesia, American 
Society of Anesthesiologists (2017), accessed December 2020 asahq.org. 

308 A L Dalle Ave,  Dale Gardiner, David M Shaw, ”The Ethics of Extracorporeal Membrane 
Oxygenation Brain Dead Potential Organ Donors,” Transplant International  29 no.5 (2016): 5 
accessed July 2020, https://doi.org/10.1111/tri.12772. 

309 S D Shemie, Robertson Adrian, Beitel Janice, et al. “End of Life Conversations With  
Families of Potential Donors, Leading Practices in Offering the Opportunity for Organ 
Donation,” Transplantation 101 no.55 (2017): 519, accessed July 2020, 
doi:10.1097/TP.00000000000001696. 

310 A R Manara, P G Murphy,  G. O’Callaghan, “Donation after  Circulatory Death,”  British 
Journal of Anesthesia 108 no. 51(2012): 110, accessed July 2020, doi:10.1093/bja/aer357. 

311  Danny  Castro, LeeAnne M Martin Lee, Beenish S Bhutta, “Femoral Vein Central Venous,” 
Access, 50 no. 6 (2020): 785,ncbi.nim.gov. 

312 Omudhome Ogbru, “Lidocaine Injection (Xylocaine),”  MedicineNet (2019): 3,accessed July 
2020, medicinenet.com 

313 A Ram Doo, Yu Seob Shin, Jin-Wook Choi et al. “Failed Dural Puncture During Needle-
Through-Needle Combined Spinal- Epidural Anesthesia: A Case Series,” Journal  of Pain 
Research, 12 (2019): 1617, accessed July 2020, doi: 10.2147/JPR.S178640. 

314  Merriam-Webster.com Medical Dictionary, S.V  “Contracticility,” accessed July 2020 
,Merriam-Webster ,www.merriam-webster.com/medical/contrctilty.. 

315 Cristin A Mount, Joe  M Das , “Cerebral Perfusion Pressure, ”Journal of Neurosurgery 120 
no. 6 (2014): 1453 

316 Jan Rigdon, Informed Consent.docx (South Health/Organization Wide/ Clinical/ 
Documentation-Health History, 2017), 2. 

317 Parth  Shah, Imani Thornton, Danielle  Turrin John E. Hipskind, Informed Consent (Treasure 
Island Florida: StatPearles Publishing, 2020),3. 



 

124 
 

                                                                                                                                                                    

318 “Statement on Controlled Organ Donation after Circulatory Death,” Committee of Origin: 
Critical Care Medicine, Ethics and Transplant Anesthesia, Approved by the American Society of 
Anesthesiologists House of Delegates on October 
25,2017,https://asa.opt.organ.donation.hrsa.edu. 

319 Shanon Haliko, Robert Arnold, “Fast Facts and Concepts  #79 Discussing Organ  Donation 
with Families,” Palliative Care Network of Wisconsin, 15 no.5 (2017): 2, accessed August 2020, 
mypcnow.org. 

320 James R Rodrigue, Danielle L Cornell, Richard J Howard, “ Family Initiated Discussions 
About Organ Donation at the Time of Death,” Clinical Transplantation, 24 no.4 (2010):495, 
accessed August 2020, doi:10.1111/j.1399-0012.2009.01096. 

321 Wesley J Smith, “Organ Harvesting Not “Body Mutilation,” Center for Bioethics and 
Culture, (2012):1,  accessed August 2020, www.cbc-network.org. 

322  Douglas W Hanto, “Family Disagreement over Organ Donation, Commentary 1,” American 
Medical Association Journal of Ethics,  7 no.9 (2005): 582, accessed August 
2020,doi:10.1001/virtualmentor.2005.7.9.ccas2.05009. 

323 Sam D Shemie, Adrian Robertson, Janice Beitel, et al. “End-of-Life Conversation with 
Families of Potential Donors, Leading Practices in Offering the Opportunity for Organ 
Donation,” Transplantation 101 no. 55 (2017): 517, ACCESSED August 2020,  doi: 
10.1097/TP.0000000000001696. 

324 American Medical Association Journal of Ethics, American Medical Ethics’ Opinions on 
Organ Transplantation, Virtual Mentor14 no.3 (2012): 1, 
10.10001/virtualmentor.2012.14.3.00et1-1203. 

325 Gregory Thomson, Adam Husney, Martin J, Gabica, “ Lactic Acid Test Overview,”  
Michigan Medicine University of Michigan, 10 no.5 (2019):1, accessed August 2020,  
uofmhealth.org 

326 S D Shemie, H Ross, J Pagliarello, A J Baker, “Organ Donor Management in Canada: 
Recommendations of the Forum on Medical Management to Optimize Donor Organ Potential,” 
Canada Medical Association 174 no.6 (2016): s14, accessed August 2020, scholar.google.com. 

327 Sheila  Nainan Myatra,  Naveen Salins, Raj Kumar Mani,  “End-of- Life Care Policy: An  
Integrated Care Plan for the  Dying,”  Indian Journal of Critical Care Medicine, 14 no.9 (2014): 
617, accessed August 2020, doi: 10.4103/0972-5229.140155. 

328 Pulseless Electrical Activity, Wikipedia, accessed August 2020, en.m.wikipedia.org. 

329 Hearts Sounds Topic Review, Cardiology Review Topic Reviews, accessed August 2020, 
healio.com. 



 

125 
 

                                                                                                                                                                    

330 Statement on Controlled Organ Donation after Circulatory Death Committees of Origin: 
Critical Care Medicine, Ethics and Transplant Anesthesia, American Society of 
Anesthesiologists (2017): 4, accessed August 2020,  asahq.org. 

331 Seldinger Technique, Wikipedia, accessed August 2020,  en.m.wikipedia.org. 

332 Thomas R. Wojda, Stanislaw P Stawicki, Jill Shultz, “Keys to Successful Organ Procurement: 
An Experience-Based Review of Clinical Practices at a High-Performing Health Care 
Organization, International Journal of Critical Illness and Injury Science,  7 no. 2 (2017): 98, 
accessed August 2020, doi:10.4103/IJCIIS_30_17. 

333 Non-Heart-Beating Organ Transplantation: Practice and Protocols, Institute of Medicine, 
National Academy press Washington DC, (2001): 175. 

334 Statement on Controlled Organ Donation after Circulatory Death Committees of Origin: 
Critical Care Medicine, Ethics and Transplant Anesthesia, American Society of 
Anesthesiologists, (2017) accessed August 2020, asah.org. 

335 A R Manara,  P G. Murphy, G O’Callaghan, “Donation after Circulatory Death,”  British 
Journal of Anesthesia 108 no. 51 (2012): 114, accessed August 2020, doi:10.1093/bjo/oer357. 

336 International Guidelines for the  Determination  of Death – Phase 1, Canadian Blood 
Services, Ottawa, Montreal Forum Report, (2012), accessed August 2020, who.int. 

337 Rui Maio, JORGE Cruz, Jose Fernan, “Controversies on Donation after Cardiac Death,” in 
Controversies in Intensive Care Medicine, eds. Ralf Kuhlen, Rui Moreno, Marco Ranier, 
Andrew Rhodes ( Belgium: Medizinisch Wissenscheffliche Vertapsseselsclaft ,2018),50. 

338 Benoit Barrou, Claire Billault, Armelle Nicolas-Robin, “The Use of Extracorporeal 
Membranous Oxygenation in Donors after Cardiac Death,”  Current Opinion in Organ 
Transplantation, 18 no.2 (2013): 7, accessed August 2020, 
doi:10.1097/MOT0b013e32835e2915. 

339 Tomasz Klosiewicz, Mateusz Puslecki, Marek Jemielity, “The Role of Extracorporeal 
Membrane Oxygenation  in Patients after Irreversible Cardiac Arrest as Potential Organ 
Donors,” Polish Journal of Cardio-Thoracic Surgery  14 no. 4  (2017): 254,accessed August 
2020, doi:10.5114/kitp.2017.72230 

340 Organ Donation after Cardiac Death (DCD),Henry Ford  Health System, Administrative and 
Clinical Manual, Policy No.TO-062 ( 2009): 4 accessed September 2020, organdonationalli.com 

341 Martin Smith, B Dominguez-Gil et al. , “Donation after Circulatory Death: Current Status and 
Future  Potential”, Intensive Care Medicine 45 (2019): 317, accessed September 2020, 
doi.org/10.1007/s00134-019-05533-0. 



 

126 
 

                                                                                                                                                                    

342  Jeff Punch, “Extracorporeal Circulatory-Assisted Non-Heart-Beating Organ Donation,” 
Organ Donation and Transplantation after Cardiac Death, Oxford Medicine Online, (2020): 5 no. 
3 accessed September 2020, 10.1093/med/9780199217336.003.0009 

343 Amanda J.Vinson, Caren Rose, Karthik K. Tennankore, “Factors Associated With Prolonged 
Warm Ischemia Time Among Deceased Donor Kidney Transplant Recipients”,  Transplant 
Direct 4 no.5 (2018): 344, accessed September 2020, doi:1097/TXD.00000000000000781 

344  Pramod Nagaraja, G W Roberts, M Stephens et al.  “Impact of Expanded Criteria Variables 
on Outcomes of Kidney Transplantation from Donors after Cardiac Death”, Transplantation 1 
no.99 (2015): 227, accessed September 2020, doi: 10.1097/TP.0000000000000304 

345 Akshay Sharma, Sunil Kumar, Sandeep Attawar, “Extracorporeal Support for Donation after 
Cardiac Death: A New Avatar of ECMO”,  Indian Journal of Thoracic and Cardiovascular 
Surgery 33(2017): 318, accessed September 2020, doi.org/10.1007/s12055-017-0519-9. 

346 Shaurya Taran, Andrew Steel, Jeffrey M. Singh, “Organ Donation in Patients on 
Extracorporeal Membrane Oxygenation: Considerations for Determination of Death and 
Withdrawal of Life Support” Canadian Journal of Anesthesia 67, (2020): 1036,accessed 
September 2020,  https://doi.org/10.1007/s12630-020-01714-4 

347 Tomaz Klosiewicz, Mateusz Puslecki, Marek Jemielity, “The Role of Extracorporeal 
Membrane Oxygenation in Patients after Irreversible Cardiac Arrest as Potential Organ Donors”,  
Polish Journal of Cardio-Thoracic Surgery, 14 no. 4 (2017): 256, accessed September 2020, 
doi:10.5114/kitp.2017.72230. 

348 Tomasz Klosiewicz, Mateusz Puslecki, Marek Jemielity, “The Role of Extracorporeal 
Membrane Oxygenation in Patients after Irreversible Cardiac Arrest as Potential Organ Donors,”  
Polish Journal of Cardio-Thoracic Surgery, 14 no.4, accessed September 2020, 
doi:10.5114/kitp.2017.72230. 

349 Joseph F Magliocca, John C Magge, Stephen A Gravel et al. “Extracorporeal Support for 
Oran Donation after Cardiac Death Effectively Expands the Donor Pool,” The Journal of 
Trauma: Injury Infection and Critical Care 58 no.6 (2005): 1097, accessed October 2020, 
doi:10.1097/01.TA.0000169949.82778.0F. 

350A L  Sanchez-Fructuoso, D Prats, J, Torrente , et al. “Renal Transplantation from Non-Heart 
Beating Donors: A Promising Alternative to Enlarge the Donor Pool,” Journal of American 
Society of Nephrology, 11 no.2 (2000): 356. Accessed October 2020,PMID:10665943. 

351 A L DalleAve, D M Shaw, J L Bernat, et al. “Ethical Issues in the Use of Extracorporeal 
Membrane Oxygenation in Controlled Donation after Circulatory Determination of Death,” 
American Journal of Transplantation, 16 no. 8 (2016):2295, accessed  October 2020, 
doi:10.1111/ajt.13792.Epub2016Apr19. 



 

127 
 

                                                                                                                                                                    

352 A L Dalle Ave, D M Shaw, J L Bernat, “Ethical Issues in the Use of Extracorporeal 
Membrane Oxygenation in Controlled Donation After Circulatory Determination of Death,” 
American Journal of Transplantation no. 6 vol.16 (2016): 2294, doi:10.1111/ajt.13792. 

353 J D Punch, CD Anderson, “Maastricht Type 2 Donors: Unrealized Opportunities,” American 
Journal of Transplantation no.1 vol.12, 37, https://doi.org/10.1111/j.1600.6143.2011.03935.x. 

354“Heena Kakar,  Ramandeep Singh Gambhir, et al. “ Informed Consent: Corner Stone in 
Ethical  Medical and Dental Practice,” Journal of Family  Medicine and Primary Care  3 no.1 
(2014): 69, accessed October 2020, doi: 10.4103/2249-4863.130284. 

355 Joe Alper, “Informed Consent and Health Literacy”, Workshop Summary, Roundtable on 
Health Literacy Based on Population Health and Public Health Practice, Institute of Medicine, 
The National Academic Press Washington, DC  (2015):5, Accessed  October 2020, nap.edu. 

356 Alvaro Rojas-Pefia, Lauren E Sall, Mark T Gravel, “Donation  after Circulatory 
Determination of Death: The University of Michigan  Experience With Extracorporeal Support,” 
Transplantation 98 no.3 (2014): 23, accessed October 2020, doi: 
10.1097/TP0000000000000070. 

357 J D Punch, C D Anderson, “Maastricht Type 2 Donors: Unrealized Opportunities,” American 
Journal of Transplantation no.1 vol.12. 34. 

358 J D Punch , C D Anderson, “Maastricht Type 2 Donors: Unrealized Opportunities,” American 
Journal of Transplantation.36 

359 A L Dalle Ave, D M Shaw, J L Bernat, “Ethical Issues in the Use of Extracorporeal 
Membrane Oxygenation in Controlled Donation After Circulatory Determination of Death”, 
American Journal of Transplantation,7. 

360 S PATEL, J R Marino, “Donation after Circulatory Death: A National Survey of Current 
Practice in England in 2012”, Critical Care Medicine,  no. 6 vol.42:(2014): no.6,  2220 ,  
Accessed November 20202. 

361 A Rojas-Pena, L E Sall, M T Gravel et al. “Donation after Circulatory Determination of 
Death: The University of  Michigan  Experience with Extracorporeal Support,”  Transplantation, 
no.9 vol. 98 (2014): 329. Accessed November 2020.    

362 A L Dalle Ave, D M Shaw, J L Bernat, “Ethical Issues in the Use of Extracorporeal 
Membrane Oxygenation in Controlled Donation after Circulatory Determination of Death,” 
American Journal of Transplantation, 8. 

363 H Leiden, B Hasse- Kromwijk, A . Hoitsma,  N Jansen, “ Controlled Donation after  
Circulatory Death in  the Netherlands: More  Organs, More Efforts,”  The Netherlands Journal 
of Medicine,no.7 vol.74 (2016): 285.njmonline.ni, accessed November 2020. 



 

128 
 

                                                                                                                                                                    

364 D M Summers, CJ E Watson,  G J Pettigrew et al. “Kidney Donation after Circulatory Death  
(DCD): State of the Art,”  Kidney Institute, no. 12 vol.88 (2015): 243, accessed November 2020. 

365 The Role of Palliative Care in Donation for Transplantation, Journal of Hospice &Palliative 
Nursing no. 6  vol. 21,  (2019): E17, doi:10.1097/NJH.000000000000000605, accessed 
November 2020. 

366 James L Bernat, Nathaniel M Robbins, “ How Should Physicians Manage Organ Donation 
after the Circulatory Determination of Death in Patients with Extremely Poor Neurological 
Prognosis?,” American Medical Association Journal of Ethics. No.8 vol.20, (2018): 710, 
doi:1001/amajethics.2018.708. 

367 J P Graftieaux, P E Bollaret, L Haddad et al. “Contribution of the Ethics Committee of the 
French Society of Intensive Care Medicine to a Scenario for the Implementation of Organ 
Donation after Maastricht III –Type Cardiac Death in France Reanimation”, vol.5 no.33 (2014): 
129. 

368 P Dutkowski, A Schiegel, M Deoliveira et al. “Hope For Human Liver Grafts Obtained from 
Donors after Cardiac Death”, Journal of Hepatology vol. 7 no. 60 (2014): 766. 

369  D M Summers, C J E Watson, G T Pettigrew et al. “Kidney Donation after Circulatory Death 
(DCD), Kidney Institute no.5 vol. 88 (2015) 248.  

370 CBCNEWS Health: “Organ Donation after Cardiac Death”,http://www.cbc.ca.org. 

371 Australian Government: Organ and Tissue Authority, National Protocol for Donation after 
Cardiac Death, (2014), http//:www.donatelife.gov.au/national-protocol-donation-and-
cardiacdeath. 

372  Sam  David  Shemie,  Dale Gardiner, “Circulatory Arrest, Brain Arrest and Death 
Determination,” Frontiers in Cardiovascular Medicine no.5 vol.15 (2018): 34, 
doi:10.3389/fcvm.2018.00015. 

373 Benoit Barrou, Claire Bill Quilt, Armele Nicolas-Robin, “The Use of Extracorporeal 
Membranous Oxygenation in Donors after Cardiac Death,” Current Opinion in Organ 
Transplantation no.2 vol.18(2013): 15, doi:10.1097/MOT.06013e32835e29f5. 

374 C E Hsieh, H c Lin, Y C Tsui, et al. “Extracorporeal Membrane Oxygenation Support in 
Potential Organ Donors for Brain Determination”, Transplant Proceedings vol.7 no. 43 (2011): 
2496, doi:10.1016/jtransproceed.2011.06.027. 

375 James M DuBois, Francis Daimonico, Anthony M D’Alessandro, “When Organ Donors Are 
Still Patients: Is Premortem Use of Heparin Ethically Acceptable?”, American Journal of 
Critical Care, no.5 vol. 18 (2013): 397, doi:10.4037/ajcc2013,164.396. 



 

129 
 

                                                                                                                                                                    

376 J Reinier, F Narvaez, Jing Nie, Katia Noyes, Lise K Kayler, “Transplant Outcomes of 
Donation After Circulatory Death Livers Recovered With Versus Without Premortem Heparin 
Administration”, Liver Transplantation, no.2 vol.26, (2020):248, doi:10.1002/it.25685. 

377 Shaurya Taran, Andrew Steel, Jeffrey M Singh, “Organ Donation in Patients on 
Extracorporeal Membrane Oxygenation: Considerations for Determination of Death and 
Withdrawal of Life Support”, Canadian Journal of Anesthesia 67,(2020):1036, 
https://doi.org/10.10007/s12630-020-01714-4. 

378 A H Kramer, C J Doig, ”Premortem Heparin Administration and Location of Withdrawal of 
Life-Sustaining Interventions in DCD: Lack of High-Quality Evidence Precludes Definitive 
Conclusions”, Transplantation, no. 10 vol.100( 2016): 102,  https://www.journals.iww.com. 

379  T A Nakagawa, S L Braton, “Pediatric Donation After Circulatory Determination of Death: 
Past, Present, and Hopeful Future Changes”, Pediatric Critical Care  Medicine no. 3 vol. 17 
(2016): 271, doi:10.1097/PCC.00000000000000605. 

380 Barbara G Jericho, “Organ Donation after Circulatory Death: Ethical Issues and International 
Practices”, International Anesthesia Research Society no.2 Vol.128 (2019): 281 
https://www.anesthesia-analgesia.org. 

381 Rabbi Ronal Weiss,  “Jewish Death & Dying Procedures and Practices”, Jewish Family & 
Child, (2018):3, https://www.nygh.on.ca. 

382  Markkula Center for Applied Ethics At Sancta Clara University, “Organ Donation after 
Circulatory Death”, (2017), https://www.su.edu. 

383   Andreas H Karmer, Christopher Doig, “Premortem Heparin Administration and Location of 
Withdrawal of Life-Sustaining Interventions in DCD: Lack of  High-Quality Evidence Precludes 
Definitive Conclusions”,  Transplantation no. 10 vol. 100 (2016): 25, 
doi:10.1097/TP.00000000000001378. 

384 T M Egan, J J Requard “Uncontrolled Donation After Circulatory Determination of Death 
Donors (uDCDDs) as a Source of Lungs For Transplant”, American Journal of Transplantation 
no. 8 vol. 15 (2015): 2032, doi: 10.1111/ajt.13246. 

385 I M Shapey, A Summers, T Augustine, D Van Dellen, “Systematic Review To Assess the  
Possibility of Return of Cerebral and Cardiac Activity after Normothermic Regional Perfusion 
for Donors after Circulatory Death”, The British Journal of Surgery no.3 vol.106 (2019): 174, 
https://www.ncbi.nim.nih.gov. 

386  T M Egan “Uncontrolled Donation After Circulatory Determination  of Death Donors 
(uDCDDs) As a Source of Lungs for Transplant”, 2033. 

387 T A Nakagawa, S L Bratton, “Circulatory Determination of Death: Past, Present, and Hopeful 
Future Changes”,  Pediatric Critical Care Medicine, no.3 vol.17 (2016): 271, doi: 
10.1097/PCC.0000000000000605. 



 

130 
 

                                                                                                                                                                    

388 American Society of Anesthesiologists, “Statement on Controlled Organ Donation After 
Circulatory Death”, (2017): 8. 

389 J L Bernat, T P Bleck, S A Blosser, et al. “Circulatory Death Determination in Uncontrolled 
Organ Donors: A Panel Viewpoint”, Annals of Emergency Medicine vol.63, (2015):385, 

390 Anne Ave Alle, Gardiner D Shaw, “The Ethics of Extracorporeal Membrane Oxygenation in 
Brain-Dead Potential Organ Donors”, Transplant International no. 5 vol.29(2016): 613, 
doi:10.1111/tri.12772. 

391 J L Bernat, A M Capron, T P Bleck, et al. “The Circulatory-Respiratory Determination of 
Death in Organ Donation,”  Critical Care Medicine, no. 9 vol. 38 (2013): 965, accessed 
November 2020, doi:10.1005/s13555-0018-0519-9. 

392 D Rodriguez-Arias, M J Smith, N M Lazar, “Donation after Circulatory Death: Burying the 
Dead Donor Rule, The American Journal of Bioethics no.9 vol.11 (2013): 38, accessed 
November 2020, doi:10.1009/s15098-027.0818-5. 

393 J L Bernat, A M Capron, T P Bleck, et al. “The Circulatory Respiratory Determination of 
Death in Organ Donation,” Critical Care Medicine. 

394 A L Dalle Ave, J L Bernat, “Using the Brain Criterion in Organ Donation after the 
Circulatory Determination of Death in Organ Donation,” Critical Care Medicine no.5 
vol.31,(2016): 941,  accessed November 2020, doi:10.1016/j.jcrc.2016.01.005. 

395 A Rojas-Pena, L E Sall, M T Gravel, et al. “Donation after Circulatory Determination of 
Death: The University of Michigan Experience with Extracorporeal Support,” Transplantation 
no.8Vol. 98 (2015): 329, accessed November 2020, 10.1008/s19045-019.07516-4. 

396 Jentina Wind, Marloes Faut, Tim C Van Smaal et al. “Variability in Protocols on Donation 
after Circulatory Death in Europe,”  Critical Care no. 5 vol.17, (2013): 5, 
http://ccforum.com/content/17/5/R217. 

397 Henry Ford Hospital- Detroit Campus: Administrative and Clinical Manual, Organ Donation 
after Cardiac Death Updated  (2019), http://www.organdonationnationalalliance.org/wp-
content/uploads/toolbox/DCDhospitalpolicy-henryfordHealthsystem-odt.pdf. 

398 A R Manara, P G Murphy, G O’Callaghan, ”Donation after Circulatory Death,” British 
Journal of Anesthesia no. 6 vol. 108 supplementary (2012):120, accessed November 20202.  

399 James L Bernat, Nathaniel M Robbins, “How Should Physicians Manage Organ Donation 
after the Circulatory Determination of Death in Patients with Extremely Poor Neurological 
Prognosis?,” American Medical Association Journal of Ethics no.8 vol.20 (2018): 709, 
doi:10.10001/amajethics. 



 

131 
 

                                                                                                                                                                    

400 Akshay Sharma, Sunil Kumar, Sandeep Attawar, “Extracorporeal Support For Donation after 
Cardiac Death: A New Avatar of ECMO”, Indian Journal of Thoracic and Cardiovascular 
Surgery,  no. 33 (2017): 317, https://doi.org/10.1007/s12055-017-0519-9. 

401 Petra Niederberger et al, “Heart Transplantation with Donation after Circulatory Death: What  
Have We Learned From Preclinical Studies?”  Circulation: Heart Failure no.12(2019): 6, 
https://doi.org/10.1161/CIRCHEARTFAILURE.118.005517.  

402 James L Bernat et. al “Circulatory-Respiratory Determination of Death in Organ Donation”, 
Critical Care Medicine, no.3 vol.38 (2010): 964, doi: 10.1097/CCM.0b013e3181c58916. 

403 Anne L Dalle, David M Shaw, Manuel Pascal et al. “Heart Donation after Circulatory 
Determination of Death: Ethically Acceptable?,” Nature Reviews Cardiology no. 11 vol.553 
(2014): 45, doi:10.1038/nvcardio2014.45ncj. 
 
404 Karthik K Tennankore, S Joseph  Kim, Ian P J Alwayn et al. “Prolonged Warm Ischemia 
Time is Associated with Graft Failure and Mortality after Kidney Transplantation” Kidney 
Institute vol.3 no.89 (2015): 649, doi:10.1016/j.kint.2015.09.002.  
405 Anne L Dalle Ave, Dale GARDINER, David M Shaw, “The Ethics of Extracorporeal 
Membrane Oxygenation in Brain-Dead Potential Organ Donors”, Transplant International no. 3 
vol.29 (2016): 614, https://onlinelibrary.wiley.com/reader/content/162cb9a5abc/10.111/tri.12. 
 
406 Anne L Dalle Ave, David M Shaw, Dale Gardiner, “Extracorporeal Membrane Oxygenation 
(ECMO) Assisted Cardiopulmonary Resuscitation or Uncontrolled Donation after the 
Circulatory Determination of Death Following Out-Of-Hospital Refractory Cardiac Arrest – An 
Ethical Analysis of an Unresolved Clinical Dilemma”, Resuscitation Journal  vol. 108, 
(2016):109, doi:https://doi.org/10.1016/j.resuscitation.2016.07.003. 
 
407 Jeong Hoon Yang, Yang Hyun Cho, Chi Ryang Chung et al. “Use of Extracorporeal 
Membrane Oxygenation for Optimal Organ Donation”, Korean Journal of Critical Care 
Medicine, no.3 vol.29, (2014): 195, http:/10.4266/kjccm.2014.29.3.194.:  
    
408 Akshay Sharma, Sunil Kumar, Sandeep Attawar, et al. “Extracorporeal Support for Donation 
after Cardiac Death: A New Avatar of ECMO”, -Surgery Indian Journal of Thoracic and 
Cardiovascullar, no.4 vol.33 (2017): 319, https://doi.org/10.1007/s12055-017-0519-9. 
 
409 Constatino   Fondevila, a j Heassheimer, E Flores, “Applicability and Results of Maastrich 
Type 2 Donation after Cardiac Death Liver Transplantation”,American Journal of 
Transplantation vol.12 (2013)164, doi:10.1111/1.1600-6143.2013.03834.x.  
410 UNOS Transplant Trends “More Deceased-Donor Organ Transplant the Ever” unos.org. 
 
411 National Kidney Foundation, Organ Donation and Transplantation Statistics, kidney.org. 
 
412 Adrianna Rodriguez, U S Discards Thousands of Donated Kidneys Each Year as Patients Die 
on Waitlist, Study Shows” U S A Today 2019, https://www.usatoday.com 
 

https://onlinelibrary.wiley.com/reader/content/162cb9a5abc/10.111/tri.12
https://doi.org/10.1007/s12055-017-0519-9
https://www.usatoday.com/


 

132 
 

                                                                                                                                                                    
413 Report of National  Kidney Foundation Consensus Conference to Decrease Kidney Discards, 
The  Journal of Clinical and Transplantation Reserch, (2018), https://www.kideny.org. 
 
414 John Elfiein “Number of Organ Donors in the U.S. 1988-2020,” Health, Pharmacy,& 
Medtechnology (2020):6, https://www.satista.com. 
 
415 John Elfiein “Number of Organ Donors in the U.S. 1988-2020”, 
 
416 Dominic WILKINSON, Julian Savulescu, “Should We Allow Organ Donation Euthanasia? 
Alternatives for Maximizing the Number and Quality of Organs for Transplantation”, Bioethics, 
no.1 vol.26 (2015):51, doi:10.1111/j.1467-8519.2015.081811.x 
417 Carla DeJohn, Joseph B Zwischenberger, “Ethical Implications of Extracorporeal Interval 
Support for Organ Retrieval (EISOR) American Society for Artificial Internal Organs, 
(2010):120, doi:10.1097/01.mat.0000206486.80829.58. 
 
418 Ankur Pranjal, Erick J Siskind, Alex C Ortiz, “Disparities in DCD  Organ  Procurement 
Policy from a National OPO  Survey: A Call for Standardization”,  Clinical Transplantation no.4 
vol.34 (2020): 3827, https://doi.org/10.1111/ctr.13826. 
 
419  A Giannini, M Abelli, G Azzoni, G Biancofiore, et al. “Why Can’t I Give You My Organs 
after my Heart has Stopped Beating?” An Overview of the Main Clinical, Organizational, ethical 
and Legal Issues Concerning Organ Donation after Circulatory Death in Italy”,The Italian 
Society of Anesthesiology no. 3 vol. 82 (2016): 360, www.minervamedica.it. 
 
420 M A Kuper, S Holienberg, D Crippen, L M Whetstine, “The Potential to Increase Organ 
Donation after Death by Circulatory  Criteria”, Critical Care Medicine, no. 4, vol.45 (2017):95, 
doi:10.1097/CCM0000000000002138. 
 
421 James L Bernat, Anthony M. D’Alessandro, Friedrich K Port,  et al.  “The Report of a 
National  Conference on Donation after Cardiac Death”, (2020), LifeGift, 
https://www.lifegift.org  
 
422 Richard Wagner, James E Keany,  Francisco Talavera, Informed Consent Form and 
Important”, emedicinehealth (2020):1, https://www.emedicinehealth.com. 
 
423 Ann McNary, “Consent to Treatment of Minors”, Innovations in Clinical Neuroscience, no.4 
vol.11 (2014): 44,PMCID:PMC4008301. 
 
424 Deborah L Kasman, “When is Medical Treatment Futile? :A Guide to Students , Residents, 
and Physicians”,  Journal of General Internal Medicine no.10 vol.19 (2014):  1054, 
doi:10.1111/j.1525-1497.2014.40134.x. 
 
425 Deborah L Kasman, “When is Medical Treatment Futle?: A Guide to Students, Residents, and 
Physicians”. 
 

https://www.kideny.org/
https://www.satista.com/
https://doi.org/10.1111/ctr.13826
http://www.minervamedica.it/
https://www.lifegift.org/
https://www.emedicinehealth.com/


 

133 
 

                                                                                                                                                                    
426 Derick T Wade, Celia Kitinger, “Making Healthcare Decisions in a Person’s Best Interests 
When  they Lack Capacity:Clinical Guidance Based on a Review of Evidence”,  Clinical 
Rehabilitation, no.2 vol.5 (2019): 9, https://doi.org/10.1177/0269215519852987. 
 
427 Derick T Wade, Celia Kitinger, “Making Healthcare Decisions in a Person’s Best Interests 
When they Lack Capacity:Clinical Guidance Based on a Review of Evidence”. 
 
428 Fiona Godlee, “In  the Patient’s Best Interests? Who Says?”, British Medical Journal  no.4 
vol.10, (2015): 350, https://doi.org/10.1136/bmj.h5920. 
429 I  Ortega-Deballon,  D Rodriguez-Arias, “When Should We Stop Trying to Save the patient 
and Focus on Saving the Organs? Hastings Central Rep. no.4 vol. 48, (2018): 35, 
doi.10.1002/hast.950. 
 
430 Ari R Joffe, Joe Carcillo, Gonzalo Garcia-Guerra, “Donation after Cardiocirculatory Death: A 
Call for a Moratorium Pending Full Public Disclosure and Fully Informed Consent”,  Philosphy, 
Ethics, and Humanities in Medicine no.6 Vol.17, (2011): 5,hppts://www.biomedcentral.com. 
 
431 K G Munjal S P Wall, L R Goldfrank, “A Rational in Support of Uncontrolled Donation after 
Circulatory Determination of Death”, Hastings Center Report, no.1 vol.43 (2013): 20, 
doi:10.1002/hast.113. 
 
432 R Ronco-Albuqueerque Jr., S Gaiao, P Figueiredo, “An Integrated Program of Extracorporeal  
Membrane Oxygenation (ECMO) Assisted  Cardiopulmonary Resuscitation and Uncontrolled 
Donation after Circulatory Determination  of Death in Refractory Cardiac Arrest- An Ethical 
Analysis of an Unresolved Clinical Dilemma”, Resuscitation, no.3 vol.10, (2018): 89, doi: 
10.1016/j.resuscitation.2018.10.016. 
 
433 Anne L Dalle Ave, D M Shaw, D M Gardiner, “Extracorporeal Membrane Oxygenation 
(ECMO) Assisted Cardiopulmonary Resuscitation or Uncontrolled Donation after the 
Circulatory Determination of Death Following Out-Of-Hospital Refractory Cardiac Arrest- An 
Ethical Analysis of an Unresolved Clinical Dilemma”. 
 
434 A L Dalle Ave, D M Shaw, “Controlled Donation after Circulatory Determination  of Death: 
Ethical Issues in Withdrawing Life-Sustaining Therapy”, Journal of Intensive Care Medicine, 
no.4 vol11, (2017): 5,https//:www.journals.sagepub.com 
 
435 S P Wall, B J Kaufman, A J Gilbert, “Derivation of the Uncontrolled Donation after 
Circulatory Determination Death in New York City”, American Journal of Transplantation, no.7 
vol.11 (2011):1418, doi:10.1111/j.1600-6143.2011.03582.x  
 
436 A L Dalle Ave, D M Shaw, “Controlled Donation after Circulatory Determination of 
Death:Ethical Issues in Withdrawing Life-Sustaining Therapy”. 
 
437 Carla DeJohn, Joseph B Zwischenberger,”Ethical Implications of Extracorporeal Interval 
Support for Organ Retrieval (EISOR)”. 
 

https://doi.org/10.1177/0269215519852987


 

134 
 

                                                                                                                                                                    
438 Paola Frati, Vittorio Fineschi, Mtteo Gianluca, “Ethical and Legal Implications of Elective 
Ventilation and Organ Transplantation” “Medicalization” of Dying versus Medical Mission”,  
BioMed Research International no.5 vol.2014(2014): 4,https:// doi.org/10.1155/2014/973758. 
 
439 A L Dalle, D M Shaw, “Ethical Issues in  the Use of Extracorporeal Membrane Oxygenation 
in Controlled Donation after Circulatory Determination of Death”. 
 
440 Edward Cantu, Andrew Courtwright, “Evaluation and Management of the Potential Lung 
Donor”,  Clinics in Chest Medicine no. 4 vol. 38, (2017): 754, doi:10.1016/j.ccm.2017.07.007. 
 
441 Nada Damghi, Jihane Belayachi, Redouane Abougal, “Withholding and Withdrawing Life-
Sustaining Therapy in a Moroccan Emergency Department:An Observational  Study”,  
Emergency Medicine no. 11 vol. 12 (2011): 54,  https://www.biomedcentral.com. 
 
442 Nada Damghi, Jihane Belayachi, Redouane Abougal, “Withholding and Withdrawing Life-
Sustaining Therapy in a Moroccan Emergency Department: An Observatory Study”. 
 
443  Sam D Shemie, Adrine Robertson, Janice Beitel, “End-of-Life Conversations with Families 
of Potential  Donors, Leading Practices in Offering the Opportunity for Organ Donation”,  
Transplantation no.55 vol.101 (2017):519, doi:10.1097/TP.0000000000001696. 
 
444 Robert M Sade, “Brain Death, Cardiac Death, and the Dead Donor Rule”, Journal of the 
South Carolina Medical Association no.4 vol.107,(2012): 148, PMID: 22057747. 
 
445 John P Lizza, “Why DCD Donors Are Dead”, The Journal of Medicine and Philosophy: A 
Forum for Bioethics and Philosophy of Medicine, No.1 vol.45 (2020) 49, 
https://doi.org/10.1093/jmp/jhz030. 
 
446 Carla DeJohn, Joseph B Zwischenberger, “Ethical Implications of Extracorporeal Interval 
Support for Organ Retrieval (EISOR), American Society for Artificial Internal Organs Journal, 
(2008):3, DOI:10.1097/01.MAT.0000206486.80829.58. 
 
447 Nilto C De Oliveira, “Lung Transplantation with Donation after Cardiac Death Donors: Long-
Term Follow-up in a Single Center”, The Journal of Thoracic and Cardiovascular Surgery”,  no. 
5 vol. 139,(2010): 1309, https://doi..org/10.106/j.jtcvs.2010.02.004. 
448 Nilto C De Oliveria, “Lung Transplantation with Donation after Cardiac Death Donors: Long-
Term Follow-up in a Single Center”. 
 
449 Laura Martinez Garcia, Ingrid Avrevalo-Rodriguez, “Strategies For Monitoring and Updating 
Clinical Practice Guidelines: A Systematic Review”, Implementation Science no.7 vol. 109, 
(2012): 5,https:// www.biomedcentral.com. 
 
450 Open Philanthropy, Increasing the Supply of Organs for Transplantation in the U.S. (2014):3, 
https://www.penphilanthropy.org. 
 

https://www.biomedcentral.com/
https://doi.org/10.1093/jmp/jhz030
http://www.biomedcentral.com/
https://www.penphilanthropy.org/


 

135 
 

                                                                                                                                                                    
451 Organ Donation and Transplantation Statistics, National Kidney Foundation, 
https://www.kidey.org. 
 
452 U.S. Department of Health & Human Services, “Organ Procurement  and Transplantation 
Network” Implementation of Kidney and Pancreas Policies, (2014), 
http://optn.translant.hrsa.gov/ 
453 Rock I Kidney, https://www.rockikidney.org/facts. 
 
454 National Kidney Foundation, Organ Donation and Transplantation Statistics. 
 
455 Centers for Disease Control and Prevention, “Morbidity and Mortality Weekly Report 
(MMWR), Recommendations and Reports Journal no.4 vol.69, (2020):8, https://www.cdc.gov. 
 
456 Felix Cantarovich, “The Society, the Barriers to Organ Donation and Alternatives for a 
Change”, Dimensions, vol.6 (2018):3, doi:10.5772/intechopen.73756. 
 
457 H M Nathan, “Identifying and Reducing Barriers to Donation”, Presented at “Three Years of 
Organ Procurement Organizations Grant Program, Bethesda, Maryland (2020). 
 
458 Felix Cantarovich, “The Society, the Barriers to Organ Donation and Alternatives for a 
Change”, 
459 Mingxian Guo, Chunlei Lu, Linlin Li, “Normothermic Extracorporeal Membrane 
Oxygenation Support: Improving the Function of Intestinal Grafts Obtained from Cardiac Death 
Donors”, Thoughts and Progress, no.3 vol12, (2020):3, doi:10.1111/aor.13697. 
 
460 Akshay Sharma, Sunil Kumar, Prabhat Dutta, “Extracorporeal Support for Donation after 
Cardiac Death: A New Avatar of ECMO”, Indian Journal of Thoracic Cardiovascular Surgery, 
no.4 vol.33 (2017): 318, doi: 10.1007/s12055-017-0519-9. 
 
461 Barbara G Jericho, “Organ Donation after Circulatory Death: Ethical Issues and International 
Practices”, International Anesthesia Research Society, no.2 vol.128 (2019): 285, doi: 
10.1213/ANE00000000000003448. 
 
462 Committees of Origin: Critical Care Medicine, Ethics and Transplant Anesthesia, “Statement 
on Controlled Organ Donation after Circulatory Death” American Society of Anesthesiologists, 
(2017),https://www.asahq.org 
 
464 Jason Phua, Masaji Nishimura, Gavin M Joynt, “Withholding and Withdrawal of  Life-
Sustaining Treatments in Intensive Care in Asia”, The Journal of American Medical Association 
of  Internal  Medicine, no.3 vol.175 (2015):367, doi:10.1001/jamainternmed.2014.7386. 
 
465 Michael A DeVita, Arthur L Caplan, “Caring for Organs or For Patient? Ethical Cocerns 
about the Uniform Anatomical Gift Act”, Annals of Intenal Medicine no.12 vol.147, (2010): 877, 
https://www.annals.org. 
 

https://www.kidey.org/
https://www.rockikidney.org/facts
https://www.cdc.gov/
https://www.annals.org/


 

136 
 

                                                                                                                                                                    
466 Robert M Sade “Brain Death, Cardiac Death, and the Dead Donor Rule”, Journal of the South 
Carolina Medical Association, no.2 vol.107, (2012): 147, PMCID: PMC3372912. 
 
467 Sam D Shermie, Andrew J Baker, Greg Knoll, “Donation after Circulatory Death in Canada”  
468 Andrew Healey, Michael Hartwick,  “Improving Quality of Withdrawal of Life-Sustaining 
Measures in Organ Donation: A Framework and Implementation Toolkit”, Canadian Journal of 
Anesthesia no.3 vol.67 (2020): 1551, http://www.link.springer.com 
 
469 Sam D Shemie, Andrew J aker, Creg Knoll, “Donation after Circulatory Death in Canada”, 
Canada Medical Association Journal, no.8 vol.175 (2016): 5, 
doihttps://doi.org/0.1503/cmaj.060895. 
 
470 Andrew Healey, Michael Hartwick, “Improving Quality of Withdrawal of Life-Sustaining 
Measures inOrgan Donation: A Framework and Implementation Tookit”. 
 
471 C Sharp, G Randhawa, “Cultural Attitudes Towards Death Practices, the Body after Death 
and Life after Death in Deceased Organ Donation – A UK Polish Migrant Perspective”, Journal 
of Palliative Care & Medicine no.3 vol.6 (2016):3, http://dx.doi.org/10.4172/2165-
7386.1000262. 
 
472 Sam D Shemie, Andrew J Baker, Greg Knoll, “Donation after Circulatory Death in Canada” 
 
473 Quyen Ngo-Metzger, K J August, M Srinivasan, “End-of –Life Care: Guidelines for Patient-
Centered Communication”, American Family Physician, no.2 vol.77, (2018): 169, PMID: 
18246886. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.link.springer.com/
http://dx.doi.org/10.4172/2165-7386.1000262
http://dx.doi.org/10.4172/2165-7386.1000262


 

137 
 

                                                                                                                                                                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
BIBLIOGRAPHY. 
 
Alle Anne Ave, Shaw Gardiner D, “The Ethics of Extracorporeal Membrane Oxygenation in 
Brain-Dead Potential Organ Donors”, Transplant International no. 5 vol.29 (2016): 613 - 630, 
doi:10.1111/tri.12772. 
 
A T Nakagawa, S L Bratton, “Circulatory Determination of Death: Past, Present, and Hopeful 
Future Changes”, Pediatric Critical Care Medicine, no.3 vol.17 (2016): 271 - 292, doi: 
10.1097/PCC.0000000000000605. 
 
Ave Anne L Dalle, Bernat James L, “Uncontrolled Donation after Circulatory Determination of  
Death: A Systematic Ethical Analysis”, Journal of Intensive Care Medicine no.11 vol.33, (2018): 624-634, doi: 
10.1177/0885066616682200 
 
Ave Anne L Dalle, Shaw David M, Gardiner Dale , “Extracorporeal Membrane Oxygenation 
(ECMO) Assisted Cardiopulmonary Resuscitation or Uncontrolled Donation after  the 
Circulatory Determination of Death Following Out-of-Hospital Refractory Cardiac Arrest – An 
Ethical Analysis of an Unresolved Clinical Dilemma”, Resuscitation no.87vol.108,(2016):87-
94,doi:10.1016/j.Resuscitation.2016.07.003. 
 
Akshay Sharma, Sunil Kumar, Prabhat Dutta, “Extracorporeal Support for Donation after 
Cardiac Death: A New Avatar of ECMO”, Indian Journal of Thoracic Cardiovascular Surgery, 
no.4 vol.33 (2017): 318, doi: 10.1007/s12055-017-0519-9. 
Akoh A,Jacob. “Kidney Donation after Cardiac Death.” World Journal Nephrology 1 vol.3 
(2012): 79-91.Doi: 10.5527/wjn.v1.i3.79. 
 
Ali A, Ayyaz. White, Christopher. Freed,Darren, Ali, Ziad. “Ethicality of Heart Transplantation 
from Donation after Circulatory Death.” Journal of Clinical & Experimental Cardiology 09 vol. 
006 (2013): 1-4. doi 10.4172/2155.988039-0062-4. 
 



 

138 
 

                                                                                                                                                                    
American Society of Anesthesiologists. “Statement on Controlled Organ Donation after 
Circulatory 
 Death.” Committees of  Origin: Critical Care Medicine, Ethics and Transplant Anesthesia. 
(2017):1-7.  
 
Abboud, I., et al., “Preliminary Results of Transplantation with Kidneys Donated after 
Cardiocirculatory Determination of Death: A French Single-Centre Experience,” Nephrology, 
Dialysis, Transplantation: Official Publication of the European Dialysis and Transplant 
Association-European Renal Association (2011): 3-8.  
 
Associated with Graft Failure and Mortality after Kidney Transplantation,” Kidney International 
vol.89, (2016), 648-658, http://creativeecommons.org/il 
Arnold, Robert M. “Back to the Future: Obtaining Organs from Non-Heart-Beating Cadavers,” 
Kennedy Institute of Ethics Journal 131 (1993): 13. 
 
Arnold, Robert M, and Stuart Younger J. “Ethical, Psychological, and Public Policy Implications 
of Procuring Organs from Non-Heart-Beating Cadavers,” Kennedy Institute of Ethics Journal 3 
(1993): 103-278. 
 
Arnold, Robert M, Stuart Youngner J, Renie Schapiro, and Carol Mason Spicer. Procuring 
Organs For Transplant: The Debate over Non-Heart –Beating Cadaver Protocols, Baltimore: 
John Hopkins University Press, 1995. 
 
Australian Government. “National Protocol for Donation after Cardiac Death.” Organ and 
Tissue Authority (2010):1-49. 
 
Abt, P. L., et al., “Survival Following Liver Transplantation from Non-Heart-Beating Donors,” 
Annals of Surgery 1 (2004): 87-92. 
 
Ad Hoc Committee of the Harvard Medical School to Examine the Definition of Brain Death “A 
Definition of Irreversible Coma,” Journal of American Medical Association 6 (1968): 337-340. 
Arnold, Robert M, and Stuart Younger J. “Ethical, Psychological, and Public Policy Implications 
of Procuring Organs from Non-Heart-Beating Cadavers,” Kennedy Institute of Ethics Journal 
3(1993): 103278. 
 
Arnold, Robert M, Stuart Youngner J, Renie Schapiro, and Carol Mason Spicer. Procuring 
Organs For Transplant: The Debate over Non-Heart –Beating Cadaver Protocols, Baltimore: 
John Hopkins University Press, 1995. 
Arnold, R. M., et al., “The Dead Donor Rule: Should We Stretch It, Bend It, Or Abandon It?” 
Kennedy Institute of Ethics Journal 14 (2004): 301-318. 
 
Arnold, R. M., ed. Procuring Organs for Transplant: The Debate over Non-Heart-Beating 
Cadaver Protocols. Baltimore: Johns Hopkins University Press, 1995. 
 
Arnold, Robert M. “Back to the Future: Obtaining Organs from Non-Heart-Beating Cadavers,” 
Kennedy Institute of Ethics Journal 131 (1993): 13.  

http://creativeecommons.org/il


 

139 
 

                                                                                                                                                                    
 
Bernat James L, Robbins Nathaniel M, “How Should Physicians Manage Organ Donation after 
the Circulatory Determination of Death in Patients with Extremely Poor Neurological 
Prognosis?,” American Medical Association Journal of Ethics no.8 vol.20 (2018): 709- 720, 
doi:10.10001/amajethics.  
 
Barr, Lee Jessica. Conners, Ariel. Cowart, Caitlyn. “ExploringOrgan Donation with Families of 
Pediatric Patients.” Pediatric Organ Donation 10 vol. 12 (2017):1-7. 
 
Balupuri, Sara. “The Trouble with Kidneys Derived from the Non-Heart-Beating Donor: A 
Single Center 10 Years’ Experience,” Transplantation, 842 (2000): 69. 
 
Bernart  James L,  Robbins Nathaniel M , “ How Should Physicians Manage Organ Donation 
after the Circulatory Determination of Death in Patients with Extremely Poor Neurological 
Prognosis?,” American Medical Association Journal of Ethics. No.8 vol.20, (2018): 710 - 732, 
doi:1001/amajethics.2018.708. 
 
Barrou Benoit , Billault Claire, Armalle  Nicolas-Robin, “The Use of Extracorporeal 
Membranous Oxygenation in Donors after Cardiac Death,” Current Opinion in Organ 
Transplantation, 18 no.2 (2013): 7-11, doi: 10.1097/MOT0b013e32835e2915. 
 
Bernat James L,  D’Alessandro Anthony M,, Port Friedrich K Port,  “The Report of a National 
Conference on Donation after Cardiac Death”, LifeGift, (2020):6-10  https://www.lifegift.org 
 
Bernat  James L, “Circulatory-Respiratory Determination of Death in Organ Donation”, Critical 
Care Medicine, no.3 vol.38 (2010): 964-970, doi: 10.1097/CCM.0b013e3181c58916 
 
Bernat, L James, V Robbins, M Nathaniel, “How Should Physicians Manage Organ Donation 
after the Circulatory Determination of Death in Patients with Extremely Poor Neurological 
Prognosis?”. American Medical Association Journal of Ethics 8 vol.20 (2018):708-
716.Cardiology 5 vol.59 (2013): 1-4 Doi:10.4172/2155-9880.64-096. 
 
Bartlett, Robert H. “Extracorporeal Circulation (ECMO) in Neonatal Respiratory Failure,” 
Journal of Thoracic and Cardiovascular Surgery, 74 (1977): 14. 
 
Bronchard, Regis, “Brain-Dead Donors on Extracorporeal Membrane Oxygenation”, Critical 
Care Medicine, no.10 vol.45 (2017): 1734-1741, doi.1097/ccm.00000000000002564 
Beauchamp L Tom and Childress F. James. Principles of Biomedical Ethics Oxford University 
Press 2001. 
 
Beecher, K Henry. “A Definition of Irreversible Coma. Report of the Ad Hoc Committee of the 
Harvard Medical School to Examine the Definition of Brain Death,” The Journal of the 
American Medical Association 205(1968) 337-339. 
 
Bernat, James. “Report of a National Conference on Donation after Cardiac Death,” American 
Journal of Transplantation 281 (2006): 6-7. 

https://www.lifegift.org/


 

140 
 

                                                                                                                                                                    
 
Brown Alex, “The Institute of Medicine on Non-Heart-Beating Organ Transplants and Dialysis.” 
Cambridge Quarterly of Healthcare Ethics 17(2008):75-79. 
 
Balupuri, Sara. “The Trouble with Kidneys Derived from the Non-Heart-Beating Donor: A 
Single Center 10 Years’ Experience,” Transplantation, 842 (2000): 69. 
 
Bartlett, Robert H. “Extracorporeal Circulation (ECMO) in Neonatal Respiratory Failure,” 
Journal of Thoracic and Cardiovascular Surgery, 74 (1977): 14. 
 
Bernat, James. “Report of a National Conference on Donation after Cardiac Death,” American 
Journal of Transplantation 281 (2006): 6-7. 
 
Beach, P. R., et al., “Organ Donation after Circulatory Death: Vital Partnerships,” The American 
Journal of Nursing 50 (2011): 4-8. 
 
Bernat, J.L., “The Boundaries of Organ Donation after Circulatory Death,” New England 
Journal of Medicine 359 (2008):669-671. 
 
Bernat, J. L., “The Circulatory-Respiratory Determination of Death in Organ Donation,” Critical 
Care Medicine 38 (2010): 963-970. 
 
Cantu Edward , Courtwright Andrew, “Evaluation and Management of the Potential Lung 
Donor”,  Clinics in Chest Medicine no. 4 vol. 38, (2017): 754-76 doi:10.1016/j.ccm.2017.07.007 
 
Carlis Luciano Do ,  Carlis Riccardo De,  Lauterio Andrea, “Sequential Use of Normothermic 
Regional Perfusion and Hypothermic Machine Perfusion in Donation after Cardiac Death Liver 
Transplantation with Extended Warm Ischemia Time”, Transplantation no.10 vol.100, 
(2016):101-103, doi:10.1097/TP.0000000000001419 
 
Committee on Bioethics “Ethical Controversies in Organ Donation after Circulatory Death”, 
Pediatrics, no.1, vol.108, (2012): 108-121, doi.10.1093/bja/aer357. 
 
Carter Timothy, Bodzin Adam S,  Hitoshi Hirose, “Outcome of Organs Procured from Donors 
on Extracorporeal  Membrane Oxygenation Support: An Analysis of Kidney and Liver Allograft 
Data,”  Department of Surgery, Thomas Jefferson University Hospital, (2014):23-27, 
doi:10.1111/ctr.12384. 
 
Cantarovich,Felix , “The Society, the Barriers to Organ Donation and Alternatives for a 
Change,” Dimensions, vol.6 (2018):3, doi:10.5772/intechopen.73756. 
Caplan, Arthur L. “Must I Be My Brother’s Keeper? Ethical Issues in the Use of Living Donors 
as Sources of Liver and other Solid Organs,” Transplantation Proceedings 25(1993) : 1997-
2000. 
 
Caplan, Arthur L. “Organ Transplants: The Costs of Success, an Argument for Presumed 
Consent and Oversight,” Hastings Center Report 13 (1983): 23-32. 



 

141 
 

                                                                                                                                                                    
 
Childress James F. “The Gift of Life: Ethical Problems and Policies in Obtaining and 
Distributing Organs for Transplantation,” Critical Care Ethics 2 (1986): 133-148. 
Cranford, Ronald B, and Harmon Smith L. “Some Critical Distinctions between Brain Death and 
the Persistent Vegetative State,” Ethics in Science and Medicine 6(1979): 199-209. 
 
Caryn S, Everidge. “Donation after Cardiac Death:Ethical Dilemmas and Implications for 
Advanced Practice Nurses.” Dimensions of Critical Care Nursing 4 vol.31 (2013):228-234. 
Doi:10.1097/DCC.obo13e318256d7dc. 
 
Committee on Bioethics. “Ethical Controversies in Organ Donation after Circulatory Death.” 
American Academy of Pediatrics 131 vol. 1021 (2013):1021-1026. Doi: 10.1542/peds.2013-
0672. 
 
Caplan, Arthur L. “Must I Be My Brother’s Keeper? Ethical Issues in the Use of Living Donors 
as Sources of Liver and other Solid Organs,” Transplantation Proceedings 25(1993) : 1997-
2000. 
 
Caplan, Arthur L. “Organ Transplants: The Costs of Success, an Argument for Presumed 
Consent and Oversight,” Hastings Center Report 13 (1983): 23-32. 
 
Childress James F. “The Gift of Life: Ethical Problems and Policies in Obtaining and 
Distributing Organs for Transplantation,” Critical Care Ethics 2 (1986): 133-148. 
 
Cranford, Ronald B, and Harmon Smith L. “Some Critical Distinctions between Brain Death and 
the Persistent Vegetative State,” Ethics in Science and Medicine 6(1979): 199-209. 
 
Caille, Y., “Conceptions Guiding the Organization of Organ Procurement and Transplantation in 
France, Canada and the United States,” Nephrologi &Therapeutique(2011): 59-66.  
Chapman, J. R., et al., Organ and Tissue Donation for Transplantation New York: Oxford 
University Press, 1997 
Dalle Ave A L,  Bernat J L, “Using the Brain Criterion in Organ Donation after the Circulator 
Determination of Death in Organ Donation,” Critical Care Medicine no.5 vol.31,(2016): 941-
953, doi:10.1016/j.jcrc.2016.01.005. 
 
DuBois James M , Daimonico  Francis,  D’Alessandro Anthony M , “When Organ Donors Are 
Still l Patients: Is Premortem Use of Heparin Ethically Acceptable?”, American Journal of 
Critical Care, no.5 vol.18 (2013): 397 - 389, doi:10.4037/ajcc2013,164.396. 
 
Dalle Ave, Anne l, “The Ethics of Extracorporeal Membrane Oxygenation in Brain-Dead 
Potential Organ Donors,” Transplant International Official Journal of the European Society for 
Organ Transplantation,U.S. National Library of Medicine, (2016)326-330, 
 
Dalle Ave A L ,  Shaw D M,  Bernat J L, “Ethical Issues in the Use of Extracorporeal Membrane 
Oxygenation in Controlled Donation After Circulatory Determination of Death,” American 
Journal of Transplantation no. 6 vol.16 (2016): 2294 - 2306, doi:10.1111/ajt.13792. 



 

142 
 

                                                                                                                                                                    
 
Dalle, L Anne. Shaw, M David. “Controlled Donation after Circulatory Determination of Death: 
Ethical Issues in Withdrawing Life-Sustaining Therapy.” Journal of Intensive Care Medicine 3 
vol.32 (2016): 179-186. Doi:10.1177/088506661562628. 
 
Dominguez-Gil, Beatriz. Kromwijk-Haase, Bernadette. Leiden Van,Hendrik. “Current Situation 
of Donation after Circulatory Death in European Countries.” European Society for 
OrganTransplantation 12,(2011): 676-686. Doi: 10.11114 142277.2011.01257.X. 
 
Dunne, Kathryn. Doherty, Pamela. “Donation after Circulatory Death.” Continuing Education in 
Anaesthesia Critical Care & Pain. 3 vol.11(2011): 82-86. 
 
Dunne, Kathryn. Parmela, Doherty. “Donation after Circulatory Death.” Continuing Education 
in Anaesthesia. Critical Care & Pain  11, no.3(2011):82-86. 
 
De Vita, Michael A, and James Snyder V. “Development of the University of Pittsburgh Medical 
Center Policy for the Care of Terminally Ill Patients Who May Become Organ Donors after 
Death Following the Removal of Life Support,” Kennedy Institute of Ethics Journal 3 (1993) : 
131-143. 
 
Dukeminier, Jesse, and David Sanders. “Organ Transplantation: A Proposal for Routine 
Salvaging of Cadaver Organs,” New England Journal of Medicine 279(1986) : 413-416. 
 
Dejohn, C., et al., “Ethical Implications of Extracorporeal Interval Support For Organ Retrieval,” 
Journal of American Society for Artificial Internal Organs (2006): 119-122. 
 
DeVita, M. A., et al., “History of Organ Donation by Patients with Cardiac Death,” Kennedy 
Institute of Ethics Journal 3 (1993): 131-229. 
 
De Vita, Michael A, and James Snyder V. “Development of the University of Pittsburgh Medical 
Center Policy for the Care of Terminally Ill Patients Who May Become Organ Donors after 
Death Following the Removal of Life Support,” Kennedy Institute of Ethics Journal 3 (1993) : 
131-143. 
 
Dukeminier, Jesse, and David Sanders. “Organ Transplantation: A Proposal for Routine 
Salvaging of Cadaver Organs,” New England Journal of Medicine 279(1986) : 413-416. 
Elliott, Carl. “Doing Harm: Living Organ Donors, Clinical Research, and the Tenth Man,” 
Journal of Medical Ethics 21 (1995): 91-96. 
 
Evans, Martyn. “Organ Donations Should Not Be Restricted to Relatives,” Journal of Medical 
Ethics 15(1989):17-20. 
 
Egan T M,  Requard J J,  “Uncontrolled Donation After Circulatory Determination of Death 
Donors (uDCDDs) as a Source of Lungs For Transplant”, American Journal of Transplantation 
no. 8 vol. 15 (2015): 2032 - 2106, doi: 10.1111/ajt.13246. 
 



 

143 
 

                                                                                                                                                                    
Elliott, Carl. “Doing Harm: Living Organ Donors, Clinical Research, and the Tenth Man,” 
Journal of Medical Ethics 21 (1995): 91-96. Evans, Martyn. “Organ Donations Should Not Be 
Restricted to Relatives,” Journal of Medical Ethics 15(1989):17-20. 
 
Evenson, A. R., “Utilization of Kidneys from Donation after Circulatory Determination of 
Death,” Current Opinion in Organ Transplantation 16 (2011): 385-389. 
 
Fondevila C, Hessheimer A. J,  Flores E,  Ruiz A, Mestres N, “Applicability and Results of 
Maastricht Type 2  Donation after Cardiac Death Liver Transplantation”, American Journal of 
Transplantation, vol.12 (2012): 162-170, doi.10.1111/j.1600-6143.2011.03834.x. 
 
Frati Paola I, Fineschi Vittorio ,Gianiuca  Mtteo, “Ethical and Legal Implications of Elective 
Ventilation and Organ Transplantation” “Medicalization” of Dying versus Medical Mission”,  
BioMed Research International no.5 vol.2014(2014): 4 - 8,https:// doi.org/10.1155/2014/973758. 
Faden, Ruth, and Tom Beauchamp L. History and Theory of Informed Consent, New York: 
Oxford University Press 1986. 
 
Fidler A Sara. “Implementing Donation after Circulatory Death: The Forgotten Donor?” Critical 
Care Journal 166(2006):10-19. 
 
Fox, Renee C, and Judith Swazey P. The Courage to Fail: A social View of Organ Transplants 
and Dialysis, New Brunswick and London: Transaction Publishers, 1978. 
 
Faden, Ruth, and Tom Beauchamp L. History and Theory of Informed Consent, New York: 
Oxford University Press 1986. 
 
Fox, Renee C, and Judith Swazey P. The Courage to Fail: A social View of Organ Transplants 
and Dialysis, New Brunswick and London: Transaction Publishers, 1978. 
Farney, A. C., “Lessons Learned from a Single Center’s Experience with 134 Donation after 
Cardiac Death Donor Kidney Transplants,” Journal of the American College of Surgeons 212 
(2011): 440-451. 
 
Fondevila, C., “Applicability and Results of Maastricht Type 2 Donation after Cardiac Death 
Liver Transplantation,” American Journal of Transplantation 12 (2012): 162-170. 
 
Gries Cynthia J , White Douglas, Troug Robert D, Dubios James, Cosio Carmen C, “An Official 
American Thoracic Society/International Society for Heart and Lung Transplantation/Society of 
Critical Care Medicine/Association of Organ and Procurement Organizations/United Network of 
Organ Sharing Statement: Ethical and Policy Considerations in Organ Donation after  
Circulatory Determination of Death”,  American Journal of Respiratory and Critical Care 
Medicine, vol.188,(2013): 105109,doi:10.1164/rccm.201304-0714ST. 
 
Guibert  Edgardo E, Petrenko Alexander Y, Balaban Cecilia L, “Organ Preservation: Current 
Concepts and New Strategies for the Next Decade”, Transfusion Medicine and Hemotherapy, 
vol.38 (2011):125-142,doi:10.1159/0003227033. 
 



 

144 
 

                                                                                                                                                                    
Graftieaux J P ,  Bollaret P E,  Haddad  L,  “Contribution of the Ethics Committee of the French 
Society of Intensive Care Medicine to a Scenario for the Implementation of Organ Donation after 
Maastricht III –Type Cardiac Death in France Reanimation”, vol.5 no.33 (2014): 129 – 134. 
 
Garcia Laura Martinez, Avrevalo-Rodriguez Ingrid, “Strategies for Monitoring and Updating 
Clinical Practice Guidelines: A Systematic Review”, Implementation Science no.7 vol. 109, 
(2012): 5-10, https:// www.biomedcentral.com 
 
Guibert Edgardo E, Petrenko Alexander Y, Balaban Cecilia, “Organ Preservation: Current 
Concepts and New  Strategies for the Next Decade,” Transfusion Medicine and Hemotherapy  
vol.38(2011): 126-142, doi: 10.1159/000327033. 
 
Guo Mingxian, Lu Chunlei , Li Linlin , “Normothermic Extracorporeal Membrane Oxygenation 
Support: Improving  the Function of Intestinal Grafts Obtained from Cardiac Death Donors,” 
Thoughts and Progress, no.3  vol12, (2020):3, doi:10.1111/aor.13697 
 
Gries, J Cynthia. White, B Douglas. Troug, D Robert. Joffe Ari. “DCDD Donors Are Not Dead.” 
Defining Death:Organ Transplantation and the Fifty-Year Legacy of the Harvard Report on 
Brain Death, Special Report.” Hastings Center Report 48. no.6(2018): 29-32. Doi: 
10.1002/HAST.949. 
 
Glannon Walter. “Review of the Ethical Issues Surrounding Donation after Cardiocirculatory 
Determination of Death.” University of British Columbia 16(2005): 10-19. 
Gerson, William N. “Refining the Law of Organ Donation: Lessons from the French Law of 
Presumed Consent,” New York University Journal of International Law and Politics, 19 (1987): 
1013-1016. 
Gravel, Mark. “Kidney Transplantation from Organ Donors Following Cardiopulmonary Death 
Using Extracorporeal Membrane Oxygenation Support,” Annals of Transplantation 57 (2006): 
19. 
 
Gries, J Cynthia. White, B Douglas. Troug D Robert. “An Official American Thoracic 
Society/InternationalSociety for Heart and Lung Transplantation/Society of Critical Care 
Medicine/Association of Organ and Procurement Organizations/United Network of Organ 
Sharing Statement: Ethical andPolicy Considerations in Organ Donation after Circulatory 
Determination of Death.” American Journal of Respiratory and Critical Car Medicine 1 vol. 188 
(2013): 1-17. http://doi.org/10.1164/rccm.201304-0714ST 
 
Gravel, Mark. “Kidney Transplantation from Organ Donors Following Cardiopulmonary Death 
Using Extracorporeal Membrane Oxygenation Support,” Geraci, P. M., et al., “Non-Heart-
Beating Organ Donation in Italy,” Minerva Anestessiologica77 (2011): 613-623. 
 
Gervais, K. G., Redefining Death, New Haven: Yale University Press, 1986. 
 
Gomez-de-Antonio, D., “Non-Heart-Beating Donation in Spain,” General Thoracic and 
Cardiovascular Surgery 59 (2011): 1-5.Annals of Transplantation 57 (2006): 19. 
 

http://www.biomedcentral.com/
http://doi.org/10.1164/rccm.201304-0714ST


 

145 
 

                                                                                                                                                                    
Howard, Robert. “A 10-Year Analysis of Organ Donation after Cardiac Death in the United 
States,” Transplantation 80 (2006): 569. 
 
Halpern, S. D., “Organ Donors after Circulatory Determination of Death: Not Necessarily Dead,  
and It Does Not Necessarily Matter,” Critical Care Medicine 38 (2010): 1011-1012. 
 
Hsieh, C., “Extracorporeal Membrane Oxygenation Support in Potential Organ Donors for Brain 
Death Determination,” Transplantation Proceedings 43 (2011): 95-98.Henry Ford Hospital- 
Detroit Campus: Administrative and Clinical Manual, Organ Donation after Cardiac Death 
Updated  (2019): 1-8http://www.organdonationnationalalliance.org/wp-
content/uploads/toolbox/DCDhospitalpolicy-henryfordHealthsystem-odt.pdf. 
 
Haji Jumana Yusuf, “Role of ECMO for Organ Donation”, Journal of Anesthesia and Critical 
Care  Case Reports no.2  vol.5 (2019):1-3, doi:10.13107/jaccr.2019.v05101. 
 
Hagiwara M, Matsumo N, Meng L T, “Applicability of Combined Use of Extracorporeal 
Support  and Temperature-Controlled Machine Perfusion Preservation for Liver Procurement of 
Donors after Cardiac Death in Pigs”, Transplantation Proceedings, no. 4, vol. 48, (2016:1234-
1238, https://www.elsevierinc.org. 
 
Hosgood Sarah A, Nicholson Michael L, “Organ Retrieval and Preservation”, no.7 
vol.32,(2014): 338-343,doi.org/10.1016/j.mpsur.2014.04.008. 
 
Healey Andrew , Hartwick Michael,  “Improving Quality of Withdrawal of Life-Sustaining 
Measures in Organ Donation: A Framework and Implementation Toolkit,” Canadian Journal of 
Anesthesia no.3 vol.67 (2020): 1551, http://www.link.springer.com 
 
Howard, Robert. “A 10-Year Analysis of Organ Donation after Cardiac Death in the United 
States,” Transplantation 80 (2006): 569.  
 
Institute of Medicine. Non–Heart-Beating Organ Transplantation: Medical and Ethical Issues in 
Procurement. Washington, DC: National Academy Press, 1997. 
 
John De, Carla, and  Zwischenberger  Joseph B. “Ethical Implications of Extracorporeal Interval 
Support for Organ Retrieval (EISOR),”American Society for Artificial Internal Organs Journal 
52 (2006): 12. 
 
Johnston, Olwyn. “Reduced Graft Function (With or without dialysis) vs. Immediate Graft 
Function – A Comparison of Long-Term Renal Allograft Survival,” Nephrology Dialysis 
Transplant, 2270 (2006): 4-6. 
 
Joint Commission “2009 Accreditation Requirements: Accreditation Program,” Critical Access 
Hospital 19 (2008) 10-15. 
 

http://www.organdonationnationalalliance.org/wp-
http://www.organdonationnationalalliance.org/wp-
https://www.elsevierinc.org/
http://www.link.springer.com/


 

146 
 

                                                                                                                                                                    
Joffe Ari R ,Carcillo Joe ,  Garcia-Guerra Gonzalo, “Donation after  Cardiocirculatory Death: A 
Call for a Moratorium  Pending Full Public Disclosure and Fully Informed Consent”,  Philosphy, 
Ethics, and Humanities in Medicine no.6 Vol.17, (2011): 5-10,hppts://www.biomedcentral.com. 
 
Jong Hoon Lee, Hong  Sung Yeon, Chang-Kwon Oh, “Kidney Transplantation from a Donor 
Following Cardiac DeathSupported with Extracorporeal Membrane Oxygenation,”  Journal of 
Korean Medical Science viol 27(2012): 115-119, http://dx.doi.org/10.3346/jkms2012.27.2.115 
 
Joffe, R Ari. Carcillo, Joe. Anton, Natalie. “Donation after Cardiocirculatory Death: A Call for a 
Moratorium Pending Full Public Disclosure and Fully Informed Consent.” Philosophy, Ethics, 
and Humanities in Medicine 6 vol.17 (2011): 617-621.  
 
John De, Carla, and Joseph Zwischenberger B. “Ethical Implications of Extracorporeal Interval 
Support for Organ Retrieval (EISOR),”American Society for Artificial Internal Organs Journal 
52 (2006): 12. 
 
Johnston, Olwyn. “Reduced Graft Function (With or without dialysis) vs. Immediate Graft 
Function – A Comparison of Long-Term Renal Allograft Survival,” Nephrology Dialysis 
Transplant, 2270 (2006): 4-6. 
 
Joint Commission “2009 Accreditation Requirements: Accreditation Program,” Critical Access 
Hospital 19 (2008) 10-18 
Kramer, Mordechai R, and Charles Sprung L. “Living Related Donation in Lung 
Transplantation: Ethical Considerations,” Archives of Internal Medicine 155 (1995): 1734-1738. 
 
Kaufman B J,  Gilbert A J, “Derivation of the Uncontrolled Donation after Circulatory 
Determination Death in New York City”, American Journal of Transplantation, no.7vol.11 
(2011):1418 - 1421, doi:10.1111/j.1600-6143.2011.03582.x  
 
Kramer A H ,  Doig C J, ”Premortem Heparin Administration and Location of Withdrawal of 
Life Sustaining Interventions in DCD: Lack of High-Quality Evidence Precludes Definitive 
Conclusions”, Transplantation, no. 10 vol.100( 2016): 102 - 130,  
https://www.journals.iww.com. 
 
Kramer, Mordechai R, and Charles Sprung L. “Living Related Donation in Lung 
Transplantation: Ethical Considerations,” Archives of Internal Medicine 155 (1995): 1734-1738. 
 
Kamm, F. M., Morality, Mortality: Death and Whom to Save from It. Volume 1. New York:  
Oxford University Press, 1993. 
 
Kramer Andreas H, Doig Christopher J, “Premortem Heparin Administration and Location of 
Withdrawal of Life-Sustaining Interventions in DCD: Lack of High-Quality Evidence Precludes  
Definitive Conclusions”, Wolters Kluwer Health, vol.102 (2016): 103-
105,doi:10.1097/TP.0000000000001378. 
 

http://dx.doi.org/10.3346/jkms2012.27.2.115
https://www.journals.iww.com/


 

147 
 

                                                                                                                                                                    
 Kreitler Kristin J, “Declaring Brain Death on ECMO,” Jefferson Digital Commons, no.2 vol8 
(2015): 1-7, jdc.jefferson.edu/jhnj/vol12/iss1/7. 
 
Klosiewicz Tomasz, Puslecki Mateusz, Jemielity Marek , “The Role of Extracorporeal 
Membrane Oxygenation  in Patients after Irreversible Cardiac Arrest as Potential Organ 
Donors,” Polish Journal of Cardio-Thoracic Surgery  14 no. 4  (2017): 254-260, 
doi:10.5114/kitp.2017.72230 
 
Lee Jong Hooon, Hong Sung Yeon, Oh Chang-Kwon, “Kidney Transplantation from a Donor 
Following Cardiac Death Supported with Extracorporeal Membrane Oxygenation”,  Journal of 
Korean Medical Sciences, vol.27 (2012):115-119, doi.org/10.3346/jkms.2012.27.2.115. 
 
Levey, Andrewd S, Susan Hou, and Harry Bush L. “Sounding Board: Kidney Transplantation 
from Unrelated Living Donors,” New England Journal of Medicine 314(1986):914-916. 
 
Ladd, J., Ethical Issues Relating to Life and Death. New York: Oxford University Press 1979. 
 
Lee, P., Germain, G., “Total Brain Death: A Reply to Allan Shewmon,” Bioethics 6 (2010): 1-
10. 
 
Lehmann, S., “Donor Type Impact on Ischmia-Reperfusion Injury after Lung Transplantation,” 
The Annals of Thoracic Surgery 93 (2012): 913-920. 
 
Lens, S., “Liver Abscesses Following Liver Transplantation From Non-Heart-Beating 
Donation,” Medicina Clinica 138 (2012): 46-48 
Lizza, J.P., Persons, Humanity, and the Definition of Death. Baltimore, MD: Johns Hopkins 
University Press, 2006. 
 
Lock, M. M., Twice Dead: Organ Transplants and the Reinvention of Death. Berkeley: 
University of California Press, 2002. 
 
Lynch, R.J. Mathur, A.K. Hundley, J.C. Kubus, J. “Improving Organ Procurement Practices in 
Michigan.” American Journal of Transplantation 10 vol.9 (2009):2416-2423. 
Doi:10.1111/j.1600-6143.2009.02784.x.  
 
Levey, Andrewd S, Susan Hou, and Harry Bush L. “Sounding Board: Kidney Transplantation 
from Unrelated Living Donors,” New England Journal of Medicine 314(1986):914-916. 
 
Manninen, Diane L, and Roger W Evans. “Public Attitudes and Behavior Regarding Organ 
Donation,” Journal of the American Medical Association 254(1985): 111-3120. 
 
Marquis, Donald B “Four Versions of Double Effect,” Journal of Medicine and Philosophy 16 
(1991): 515 -544. 
 
Matas, Arthur J, and Frank Veith J. “Presumed Consent for Organ Retrieval,” Theoretical 
Medicine 5(1984): 155-166. 



 

148 
 

                                                                                                                                                                    
 
Menikoff, Jerry. “Organ Swapping,” The Hastings Center Report 29(1999): 28-33. 
Meyers, David W. The Human Body and the Law, 2nd edition Stanford, California: Stanford 
University Press, 2008. 
 
Miller, Bruce L. “Philosophy, Ethical and Legal Aspects of Resuscitation Medicine 1. Deferred 
Consent and Justification of Resuscitation Research,” Critical Care Medicine 16 (1988): 1059-
1062. 
 
Miller, Franklin G. and Troug Robert D. “Rethinking the Ethics of Vital Organ Donation.” The 
Hasting Center Report  33(2008): 30-49. 
 
Murray, Thomas H. “Gifts of the Body and the Needs of Strangers,” Hastings Center Report 
17(1987): 30-38. 
 
Manara A R, Murphy P G, O’Callaghan G, “Donation after Circulatory Death”, British Journal 
of Anesthesia no.s1 vol.108, (2012): 108-121, doi:10.1093/bja/aer357. 
 
Manyalich M, Nelson H, Delmonico, “The Need and Opportunity for Donation after Circulatory 
Death Worldwide”, Transplant, no.1 vol.23, (2018): 136-141, 
doi:10.1097/MOT.0000000000000486.CurrOpin. 
 
Morrissey PE, Monaco A P, Morrissey P E, “Donation after Circulatory Death: Current 
Practices, Ongoing  Challenges, and Potential Improvements”, Transplantation, no.3, vol.97 
(2014): 258-264, doi:10.1097/01.TP.0000437178.48174.db. 
 
Manara A R,  Murphy P G,  O’Callaghan G, ”Donation after Circulatory Death,” British Journal 
of Anesthesia no. 6 vol. 108 supplementary (2012):120-135. Jericho Barbara G, “Organ Donation 
after Circulatory Death: Ethical Issues and International Practices,” International Anesthesia 
Research Society, no.2 vol.128 (2019): 285, doi: 10.1213/ANE00000000000003448. 
 
Morrissey Paul E, Monaco Anthony P, “Donation after Circulatory Death: Current Practices, 
Ongoing Challenges, and Potential Improvements,” Transplantation, no.3 vol. 97, (2014): 258-
264, doi:10.1097/01.tp.000043717848174.db. 
 
Manara, A R. Murphy, P G. O’Callaghan,G. “Donation after Circulatory Death.” British Journal 
of Anaesthesia 51 vol. 108 (2012): 108-121. 
 
Monteverde, Settimio. Rid, Annette. “Controversies in the Determination of Death: Perspectives 
from Switzerland.”Swiss Medical Weekly 32 vol.142 (2012): 1-7. Doi:10.4414/smw.2012.13667. 
 
Morrissey E, Paul. Monaco P, Anthony. “Donation after Circulatory Death: Current Practices, 
Ongoing Challenges,and Potential Improvements.” Transplantation Journal3 vol.97 (2014): 
258-264.Doi:10.1097/01.TP.0000437178.48174.DB. 
 



 

149 
 

                                                                                                                                                                    
Manninen, Diane L, and Roger W Evans. “Public Attitudes and Behavior Regarding Organ 
Donation,” Journal of the American Medical Association 254(1985): 111-3120. 
 
Marquis, Donald B “Four Versions of Double Effect,” Journal of Medicine and Philosophy 16 
(1991): 515-544. 
 
Matas, Arthur J, and Frank Veith J. “Presumed Consent for Organ Retrieval,” Theoretical 
Medicine 5 (1984): 155-166. 
 
Menikoff, Jerry. “Organ Swapping,” The Hastings Center Report 29(1999): 28-33. 
Meyers, David W. The Human Body and the Law, 2nd edition Stanford, California: Stanford 
University Press, 2008. 
 
Miller, Bruce L. “Philosophy, Ethical and Legal Aspects of Resuscitation Medicine 1. Deferred 
Consent and Justification of Resuscitation Research,” Critical Care Medicine 16 (1988): 1059-
1062. 
 
Murray, Thomas H. “Gifts of the Body and the Needs of Strangers,” Hastings Center Report 
17(1987): 30 -38. 
 
Magliocca, J. F., “Extracorporeal Support for Organ Donation after Cardiac Death Effectively 
Expands the Donor Pool,” The Journal of Trauma Injury, Infection and Critical Care 58 (2005): 
6-10. 
 
Mateos-Rodriguez, A., “Kidney Transplant Function Using Organs From Non-Heart Beating 
Donors Maintained By Mechanical Chest Compressions,” Resuscitation 81(2010): 904-947. 
Monbaliu, D., “Liver Transplantation Using Donation after Cardiac Death Donors,” Journal of 
Hepatology 56 (2012): 474-485. 
 
Nathan M, Howard. “United States Donation after Circulatory Death (DCD) Experience.” 
Fourth Biennial Transplant Donation Global Leadership Symposium  (2016): 1-20. 
 
Neyrinck, Ame. Raemdonck, Van Raemdonck. Monbaliu, Diethard. “Donation after Circulatory 
Death: Current Status.” Wolters Kluwer Health 3 vol.26 (2013): 383-
388.www.coanesthesiology.com. 
 
Nickson,Chris. “Donation after Circulatory Death (DCD).” Critical Care Compendium 3 vol. 5 
(2016): 1-4. 
 
Niederberger Petra , “Heart Transplantation with Donation after Circulatory Death:What  Have 
We Learned From Preclinical Studies?”  Circulation: Heart Failure no.12(2019): 6 
https://doi.org/10.1161/CIRCHEARTFAILURE.118.005517. 
  
Neyrinck Arne, Raemdonck Dirk Van, Monbaliu Diethard, “Donation after Circulatory Death: 
Current Status, “Current Opinion in Anesthesiology vol.26, (2013): 382-390, 
doi:10.1097/ACO.0b013e328360dc87. 

https://doi.org/10.1161/CIRCHEARTFAILURE.118.005517


 

150 
 

                                                                                                                                                                    
 
Neyrinck Arne, Raemdonck Dirk Van, Monbaliu Diethard, “Donation after Circulatory Death: 
Current Status”, Anesthesia and Medical Disease, no.3 vol.26,(2013): 383-390, 
 
O’Rourk, J. Dwyer, R. Marsh, B. “Donation after Circulatory Death Maastricht Categories III & 
IV.” The Intensive Care Society of Ireland (2016):1-19. 
 
Oliveira Nilto C De, “Lung Transplantation with Donation after Cardiac Death Donors: Long-
Term Follow-up in a Single Center”, The Journal of Thoracic and Cardiovascular Surgery”,  no. 
5 vol. 139,(2010): 1309-1315, https://doi..org/10.106/j.jtcvs.2010.02.004 
doi:10.1097/ACO.0b013e328360dc87. Ortega-Deballon I, Rodriguez-Arias D, “When Should 
We Stop Trying to Save the patient and Focus on Saving the Organs? Hastings Central Rep. no.4 
vol. 48, (2018): 35-39. 
 
Official American Thoracic Society/International Society for Heart and Lung 
Transplantation/Society of Critical Care Medicine/Association of Organ and Procurement 
Organizations/United Network of Organ Sharing Statement:Ethical and Policy Considerations in 
Organ Donation after Circulatory Determination of Death.” American Journal of Respiratory 
Critical Care Medicine 1 vol.188 (2013): 103-109.Doi:10.1164/rcom.201304-0714ST. 
 
President’s Commission for the Study of Ethical Problems in Medicine and Biomedical and 
Behavioral Research: Defining Death, 73 (1981): 3-5. President’s Commission for the Study of 
Ethical Problems in Medicine and Biomedical and Behavioral Research: Defining Death, 73 
(1981): 3-5. 
 
Punch, Jeffrey D. “Extracorporeal Support of the Organ Donor Following Cardiac Death,” 
American Journal of Transplantation, 618 (2012): 10-15. 
 
Phua Jason, Nishimura Masaji, Joynt Gavin M , “Withholding and Withdrawal of  Life-
Sustaining Treatments in Intensive Care in Asia,” The Journal of American Medical Association 
of Internal Medicine, no.3 vol.175 (2015):367, doi:10.1001/jamainternmed.2014.7386. 
 
Pramod Nagaraja,  Roberts G W, Stephens M,  “Impact of Expanded Criteria Variables on 
Outcomes of Kidney Transplantation from Donors after Cardiac Death”, Transplantation 1 no.99 
(2015): 227 – 237, doi: 10.1097/TP.0000000000000304. 
 
Pulslecki Mateusz, Ligowski Marcin, Dabrowski, “High-Fidelity Simulation- The First DCD-
ECMO Procedure in Poland”, Disaster Emergency Medical Journal no.1 vol.2(2017): 50-52, 
doi:10.5603/DEMJ.2017.0009.doi.10.1002/hast.950. 
 
Punch, Jeffrey D. “Extracorporeal Support of the Organ Donor Following Cardiac Death,” 
American Journal of Transplantation, 618 (2012): 10-15. 
 
Pallis, C., et al., ABC of Brainstem Death. Second ed. London: BMJ Publishing Group, 1996. 
Potts, M. J., “Normative Consent and Presumed Consent for Organ Donation: A Critique,” 
Journal of Medical Ethics 36 (2010): 498-499. 

https://doi..org/10.106/j.jtcvs.2010.02.004


 

151 
 

                                                                                                                                                                    
 
Potts, M. J., et al., Beyond Brain Death: The Case against Brain Based Criteria for Human 
Death. Dordrecht: Kluwer Academic Publishers, 2000. 
 
President’s Commission for the Study of Ethical Problems in Medicine and Biomedical and 
Behavioral Research. Defining Death: Medical, Legal and Ethical Issues in the Determination of 
Death. Washington, D.C. Government Printing Office, 1981. 
 
Quyen Ngo-Metzger, August K J,  Srinivasan M, “End-of –Life Care: Guidelines for Patient-
Centered Communication”, American Family Physician, and no.2 vol.77, (2018): 169, PMID: 
18246886. 
 
Rojas-Pena, J.L. Reoma,E. Krause,E.L. Boothman, N.P. ”Extracorporeal Support: Improve 
Donor Renal Grant Function after Cardiac Death.” American Journal Transplant 10 vol.6 
(2010): 3-7. Doi:10.1111/j.16000-6143.2010.03063.x. 
 
Randal, Thomas. “Too Few Human Organs for Transplantation, Too Many in Need and the Gap 
Widens,” Journal of the American Medical Association 265 (1991): 1223-1226.States and Other 
Countries.” Transplantation 31 (1981): 138-244. 
Rady, Mohamed Y. “Organ Donation after Circulatory Death: The Forgotten Donor.” Critical 
Care 10 (2006): 16-21. 
 
Rojas-Pena A, Sall L E,  Gravel  M T, “Donation after Circulatory Determination of Death: The 
University of Michigan Experience with Extracorporeal Support,” Transplantation no.8Vol. 98 
(2015): 329-340, 10.1008/s19045-019.07516-4. 
 
Reinier J,  Narvaez F, Nie  Jing ,  Noyes Katia, Kayler  Lise K, “Transplant Outcomes of 
Donation After Circulatory Death Livers Recovered With Versus Without Premortem Heparin 
Administration”,Liver Transplantation, no.2 vol.26, (2020):248 - 258, doi:10.1002/it.25685. 
 
Roncon-Albuquerque Roberto, Gailao Sergio, Figueriedo Paulo, Principe Nuno, “An Integrated 
Program of  Extracorporeal Membrane Oxygenation (ECMO) Assisted Cardiopulmonary 
Resuscitation and Uncontrolled Donation after Circulatory Determination of Death in Refractory 
Cardiac Arrest”, Resuscitation, vol.133 (2018): 88-94 doi.10.1016/j.resuscitation2018.10.016. 
 
 Rady, M. Y., “Scientific, Legal, and Ethical Challenges of End-Of-Life Organ Procurement in 
Emergency Medicine,” Resuscitation 81(2010): 1069-1078. 
 
Ramsey, P., The Patient as Person. Second ed. New Haven: Yale University Press, 2002. 
 
Roger, H., et al. Non-Heart-Beating Organ Transplantation: Medical and Ethical Issues in 
Procurement. Washington, DC: National Academy Press, 1997. 
 
Rojas-Pena,  “Extracorporeal Support: Improves Donor Renal Graft Function After Cardiac 
Death,” American Journal of Transplantation 10 (2010): 1365-1374. 
 



 

152 
 

                                                                                                                                                                    
Randal, Thomas. “Too Few Human Organs for Transplantation, Too Many in Need and the Gap 
Widens,” Journal of the American Medical Association 265 (1991): 1223-1226. 
Rady, Mohamed Y. “Organ Donation after Circulatory Death: The Forgotten Donor.” Critical 
Care 10 (2006): 16-21 
 
Schlitt, H. J, “Current Developments in Liver Transplantation In Germany: MELD-based  Organ 
Location and Incentives For Transplant Centers,” Zeitschrift Fu Gastroenterologic, 49 (2011): 
30-38. 
 
Serrano, M. A, “Coronary Revascularization During Cardiopulmonary Resuscitation, The Bridge 
Code,” Medicina Intensiva/Sociedad Espanola D Medicina Intensiva Unidades Coronarias 16 
(2012): 1-7. 
  
Sharma Akshay, Kumar Sunil, Attawar Sandeep, “Extracorporeal Support for Donation after 
Cardiac Death: A New Avatar of ECMO”, Indian Journal of Thoracic and Cardiovascular 
Surgery, no. 33 (2017): 317-320,https://doi.org/10.1007/s12055-017-0519-9. 
 
Shapey I M, Summers A, Augustine T, Van Dellen D, “Systematic Review to Assess the 
Possibility of Return of Cerebral and Cardiac Activity after Normothermic Regional Perfusion 
for Donors after Circulatory Death”, The British Journal of Surgery no.3 vol.106 (2019): 174 - 
180, https://www.ncbi.nim.nih.gov. 
 
Sharma Akshay , Kumar Sunil , Attawar Sandeep, “Extracorporeal Support for Donation after 
Cardiac Death: A New Avatar of ECMO”,  Indian Journal of Thoracic and Cardiovascular 
Surgery 33(2017): 318 – 410, doi.org/10.1007/s12055-017-0519-9. 
 
Smith Martin,  Dominguez-Gil  B “Donation after Circulatory Death: Current Status and Future 
Potential”, Intensive Care Medicine 45 (2019): 317 – 327,  doi.org/10.1007/s00134-019-05533-0 
Sade Robert M, “Brain Death, Cardiac Death, and the Dead Donor Rule”, Journal of the South 
Carolina Medical Association no.4 vol.107,(2012): 148-155, PMID: 22057747. 
 
Shemie Sam D ,Robertson  Adrine , Beitel Janice, “End-of-Life Conversations with Families of 
Potential  Donors, Leading Practices in Offering the Opportunity for Organ Donation”,  
Transplantation no.55 vol.101 (2017):519 - 521, doi:10.1097/TP.0000000000001696 
 
Sade Robert M,  “Brain Death, Cardiac Death, and  the Dead Donor Rule,” Journal of the South 
Carolina Medical Association, no.2 vol.107, (2012): 147, PMCID:PMC3372912 
 
Shapey  Lestyn M, Muiessan Paolo, “Regional Perfusion by Extracorporeal Membrane 
Oxygenation of Abdominal Organs from Donors after Circulatory Death: A Systematic Review, 
vol.12, (2013): 1292-1303,doi:10.1002/it.23771. 
 
Sharp C,  Randhawa G, “Cultural Attitudes Towards Death Practices, the Body after Death and 
Life after Death in Deceased Organ Donation – A UK Polish Migrant  Perspective,” ,Journal of 
Palliative Care &  Medicine no.3 vol.6 (2016):3, http://dx.doi.org/10.4172/2165-7386.1000262. 
 

https://doi.org/10.1007/s12055-017-0519-9
https://www.ncbi.nim.nih.gov/
http://dx.doi.org/10.4172/2165-7386.1000262


 

153 
 

                                                                                                                                                                    
 Sade M, Robert. “Brain Death, Cardiac Death, and the Dead Donor Rule.” The Joint Specialists 
Conference Medical Association 4 vol. 107 (2011): 146-149. 
 
Shemie, D Sam. Robertson, Adrian. Beitel, Janice. “End-of-Life Conversations with Families of 
Potential Donors: Leading Practices in Offering the Opportunity for Organ Donation.” 
Transplantation 5S vol.101 (2017): S17-S26. Doi: 10.1097/TP.0000000000001696. 
 
Skaro I, Anton. Jay, L Colleen. Baker B, Talia. “The Impact of Ischemic Cholangiopathy 
Following Donation after Cardiac Death Liver Transplantation- The Untold Story.” Surgery 4 
vol.146 (2010): 543-553. Doi: 10.1016/j.surg.2010.06.052.Transplantation 11 vol. 98 (2014): 
1190-1198.  http://doi.org/10.1097.0000000000000199. 
 
Sade Robert M. “Brain Death, Cardiac Death, and the Dead Donor Rule.” Journal of Science and 
Medical Association 107no.4 (2011): 145-149. 
 
Sadler, Alfred M, Blair Sadler L, and Blythe Stason E. “The Uniform Anatomical Gift Act,” 
Journal of the American Medical Association 206 (1968): 2501-2506. 
Shaw, Linda R. John Miller D, and Arthur Slutsky S. “Ethics of Lung Transplantation with Live 
Donors.” Lancet 338 (1991): 678-681. 
 
Silver, Theodore. “The Case for a Post-Mortem Organ Draft and a Proposed Model Organ Draft 
Act.” Boston University Law Review 68 (2000): 276-280. 
 
Singer, Peter A, Mark Siegler, and Peter Whitington F. “Ethics of Liver Transplantation with 
Living Donors.” New England Journal of Medicine 321 (1989): 620-622. 
 
Spital, Aaron. “Living Kidney Donation: Still Worth the Risk.” Transplantation Proceedings 20 
(1988): 1051-1058. 
 
Spital, Aaron. “Unrelated Living Kidney Donors: An Update of Attitudes and Use among U.S. 
Transplant Centers.” Transplantation 57 (1994): 1722-1726. 
 
Starzl, Thomas E. “Implied Consent for Cadaveric Organ Donation” Journal of the American 
Medical Association 251(1984): 1592-1594. 
 
Stuart, Frank P, Frank Veith J, and Ronald Cranford E. “Brain Death Laws and Patterns of 
Consent to Remove Organs for Transplantation from Cadavers in the United 
Sadler, Alfred M, Blair Sadler L, and Blythe Stason E. “The Uniform Anatomical Gift Act,” 
Journal of the American Medical Association 206 (1968): 2501-2506. 
 
Shaw, Linda R. John Miller D, and Arthur Slutsky S. “Ethics of Lung Transplantation with Live 
Donors.” Lancet 338 (1991): 678-681. 
 
Silver, Theodore. “The Case for a Post-Mortem Organ Draft and a Proposed Model Organ Draft 
Act.” Boston University Law Review 68 (2000): 276-280. 
 

http://doi.org/10.1097.0000000000000199


 

154 
 

                                                                                                                                                                    
Singer, Peter A, Mark Siegler, and Peter Whitington F. “Ethics of Liver Transplantation with 
Living Donors.” New England Journal of Medicine 321 (1989): 620-622. 
 
Spital, Aaron. “Living Kidney Donation: Still Worth the Risk.” Transplantation Proceedings 20 
(1988):1051-1058. 
 
Stuart, Frank P, Frank Veith J, and Ronald Cranford E. “Brain Death Laws and Patterns of 
Consent to Remove Organs for Transplantation from Cadavers in the United States and Other 
Countries.” Transplantation 31 (1981): 138-244. 
 
Spital, Aaron. “Unrelated Living Kidney Donors: An Update of Attitudes and Use among U.S. 
Transplant Centers.” Transplantation 57 (1994): 1722-1726. 
 
Starzl, Thomas E. “Implied Consent for Cadaveric Organ Donation” Journal of the American 
Medical Association 251(1984): 1592-1594. 
Thornton, S. R., “Outcome of Kidney Transplantation From Elderly Donors After Cardiac 
Death,” Transplantation Proceedings 43(2011): 3686-3689. 
 
Tonti-Filippini, N., “Religious and Secular Death: a Parting of the Ways,” Bioethics. 6 (2011): 
11-15. 
 
Thomas, I. Caborn, S. Manara,A.R. “Experiences in theDevelopment of Non-Heart Beating 
Organ Donation Scheme in a Regional Neurosciences Intensive Care Unit.” Neurosciences and 
Neuroaesthesia 6 vol.100 (2008): 820-826. Doi:10.1093/bja/aen106. 
 
Tennankore Karthik K, Kim Joseph S, Alwayn Ian P J, Kiberd Bryce A, “Prolonged Warm 
Ischemia Time is 
 
 
 
Taran Shaurya , Steel Andrew ,  Singh Jeffrey M, “Organ Donation in Patients on Extracorporeal 
Membrane Oxygenation: Considerations for Determination of Death and Withdrawal of Life-
support”, Canadian Journal of Anesthesia 67,(2020):1036 - 1046, 
https://doi.org/10.10007/s12630-020-01714-4. 
 
Tarek, Alhamad. Spatz, Christin. Uemura, Tadahiro. Lehman, Eric. Farooq, Tadahiro. “The 
Outcomes of Simultaneous Liver and Kidney Transplantation Using Donation after Cardiac 
Death  Organs.”  
 
Teresaki, I Paul, Michael Cecka J, and David Gertson W. “High Survival Rates of Kidney 
Transplants from Spousal and Living Unrelated Donors.” New England Journal of Medicine 333 
(1995): 333-336. 
 
Thompson, Tommy. “Report of U S Department of Health and Human Services.” Journal of 
Hospital Medicine 30 (2007): 9-16. 
 

https://doi.org/10.10007/s12630-020-01714-4


 

155 
 

                                                                                                                                                                    
Troug, Robert D. “The Dead Donor Rule Organ Transplantation.” The New England Journal of 
Medicine 359 (2008): 674-675. 
 
Troug Robert D. “Is it Time to Abandon Brain Death?” Hasting Center 27(1997):19-32. 
 
Teresaki, I Paul, Michael Cecka J, and David Gertson W. “High Survival Rates of Kidney 
Transplants from Spousal and Living Unrelated Donors.” New England Journal of Medicine 333 
(1995): 333-336. 
 
Thompson, Tommy. “Report of U S Department of Health and Human Services.” Journal of 
Hospital Medicine 30 (2007): 9-16. 
 
Troug, Robert D. “The Dead Donor Rule Organ Transplantation.” The New England Journal of 
Medicine 359 (2008): 674-675. 
 
United Network for Organ Sharing. “Organ Donation and Transplantation.” U.S Transplantation. 
Data http://www.unos.org/daa/default.asp?display.type=usdata. 
 
United States Bishops Committee on Doctrine. “Ethical and Religious Directives for Catholic 
Health Care Services.” Origins 24 (1994): 451-462. 
 
U.S. Department of Health and Human Services. “Federal Policy for the Protection of Human 
Subjects Notices and Rules” Federal Register 46 (1991): 28001-28032. 
 
University of Pittsburgh Medical Center. “Policy and Procedure Manual.” Kennedy Institute of 
Ethics Journal 3(1993): 15-18. 
 
United Network for Organ Sharing. “Organ Donation and Transplantation.” U.S Transplantation. 
Data http://www.unos.org/daa/default.asp?display.type=usdata. 
 
United States Bishops Committee on Doctrine. “Ethical and Religious Directives for Catholic 
Health Care Services.” Origins 24 (1994): 451-462. 
 
U.S. Department of Health and Human Services. “Federal Policy for the Protection of Human 
Subjects Notices and Rules” Federal Register 46 (1991): 28001-28032. 
 
University of Pittsburgh Medical Center. “Policy and Procedure Manual.” Kennedy Institute of 
Ethics Journal 3(1993): 15-18. 
 
Valko Nancy. “Ethical Implications of Non-Heart-Beating Organ Donation.” Women for Faith 
&Family. 3 (2002): 3-7. 
 
Veatch Robert M. “The Dead Donor Rule: True By Definition” American Journal of Bioethics 
100 (2004): 4-7. 
 
Veatch Robert M. Transplantation Ethics Washington DC: Georgetown University press 2000. 

http://www.unos.org/daa/default.asp?display.type=usdata
http://www.unos.org/daa/default.asp?display.type=usdata


 

156 
 

                                                                                                                                                                    
 
Verheijde, Joseph. “Recovery of Transplantable Organs after Cardiac or Circulatory Death: 
Transforming the Paradigm for the Ethics of Organ Donation.” Philosophy, Ethics and 
Humanities In Medicine 108 (2007): 3-10 
 
Vinson Amanda J,  Karthik Caren Rose K.  Tennankore  J, “Factors Associated With Prolonged 
Warm Ischemia Time Among Deceased Donor Kidney Transplant Recipients”,  Transplant 
Direct 4 no.5 (2018): 344 - 361,doi:1097/TXD.00000000000000781 
 
Valko Nancy. “Ethical Implications of Non-Heart-Beating Organ Donation.” Women for Faith 
&Family. 3 (2002): 3-7. 
 
Veatch Robert M. “The Dead Donor Rule: True By Definition” American Journal of Bioethics 
100 (2004): 4-7. 
 
Veatch, R. M., “Transplanting Hearts after Death Measured By Cardiac Criteria: The Challenge 
to the Dead Donor Rule,” Journal of Medicine and Philosophy 35(2010): 313-329. 
 
Veatch, R. M., Death, Dying, and Biological Revolution. New Haven, CT: Yale University 
Press, 1989. 
 
Veatch Robert M. Transplantation Ethics Washington DC: Georgetown University press 2000. 
 
Verheijde, Joseph. “Recovery of Transplantable Organs after Cardiac or Circulatory Death: 
Transforming the Paradigm for the Ethics of Organ Donation.” Philosophy, Ethics and 
Humanities in Medicine 108 (2007): 3-10 
 
Weber, Marc. “Kidney Transplantation from Donor without a Heartbeat.” New England Journal 
of Medicine 347 (2002): 16-20. 
 
Wade Derick T,  Kitinger Celia, “Making Healthcare Decisions in a Person’s Best Interests 
When  they Lack Capacity: Clinical Guidance Based on a Review of Evidence”,  Clinical 
Rehabilitation, no.2 vol.5 (2019): 9-13, https://doi.org/10.1177/0269215519852987 
 
Wagner Richard , Keany James E ,  Talavera Francisco, Informed Consent Form and Important”, 
emedicinehealth (2020):1-6, https://www.emedicinehealth.com. 
Wall S P,  
 
Wind Jentina , Faut Marloes , Smaalen Tim C Van , Heurn Ernest L W van,”Variability in 
Protocols on Donation after Circulatory Death in Europe”, Critical Care no.5 vol.17 (2013): 
3220,http://ccfroum.com/17/5/R217 
 
Wadei M, Hani. Bulatao G, Bulatao. Gonwa A, Thomas. “Inferior Long-Term Outcomes of 
Liver-Kidney Transplantation Using Donation after Cardiac Death Donors: Single-Center and 
Organ Procurement and Transplantation Network Analysis.” Liver Transplantation 6 vol.20 
(2014): 1424-1428.http://Doi.org/10.1002/it.23871. 

https://doi.org/10.1177/0269215519852987
https://www.emedicinehealth.com/
http://ccfroum.com/17/5/R217
http://doi.org/10.1002/it.23871


 

157 
 

                                                                                                                                                                    
 
Wells, Malcolm. Croome, Kris. Janik, Toni. “Comparing Outcomes of Donation after Cardiac 
Death Versus Donation after Brain Death in Liver Transplant Recipients with Hepatitis C:A 
Systematic Review and Meta-Analysis.” Canadian Journal Of Gastroenterol Hepatology 2 vol. 
28 (2014): 103-108. 
 
Wilkinson, Dominic. Savulescu, Julian. “Should we Allow Organ Donation Euthanasia? 
Alternatives for Maxinizing the Number and Quality of Organs for Transplantation.” Bioethics 1 
vol.26 (2012): 32-48. Doi: 10.1111/1.1467-8519.2010.01811x. 
 
Willingham, L Darrin. “liver Transplantation Using Controlled Donation after Cardiac Death 
Donors: An Analysis of a Large Single-Center Experience.” Liver Transplantation 15 vol.5 
(2018): 1028-1035 Doi:10.10002/It.21811. Weber, Marc. “Kidney Transplantation from Donor 
without a Heartbeat.” New England Journal of Medicine 347 (2002): 16-20. 
 
Wall, S. P., “Derivation of the Uncontrolled Donation after Circulatory Determination of Death 
Protocol for New York City,” American Journal of Transplantation 11 (2011): 1417-1426. 
Wigfield, C. H., “Donation after Cardiac Death Lung Transplantation Outcomes,” Current 
Opinion in Organ Transplantation 11 (2011): 1417-1426. 
 
Wijdicks, E. F., Brain Death. Philadelphia: Lippincott Williams & Wilkins, 2001. 
 
Wilkinson, D., “Should We Allow Organ Donation Euthanasia? Alternatives  for Maximizing 
the Number and Quality of Organs for Transplantation,” Bioethics 26 (2012): 32-48. 
 
Xu, Jin. Casas-Ferreira M, Ana. Ma,Yun. Se, Arundhuti. “Lipidomics Comparing DCD and 
DBD Liver Allografts Uncovers Lysophospholipids Elevated in Recipients Undergoing Early 
Allograft Dysfunction” Scientific Reports 5,no.17737(2015):1-3.Doi: 
10.1038/srep17737.Presumed Consent,” New York University Journal of International Law and 
Politics, 19 (1987): 1013-1016. 
 
Youngner, S. J., et al., The Definition of Death: Contemporary Controversies. Baltimore: The 
Johns Hopkins University Press, 1999. 
 
Yusuf Haji Jumana, ”Role of ECMO for Organ Donation”, Journal of Anaesthesia and Critical 
Care Case Reports no.2  vol. 5 (2019): 1-3, https://www.read.qxmd.com/ 
 

https://www.read.qxmd.com/

	The Ethical Justification of Extracorporeal Interval Support for Organ Retrieval (EISOR) within the Context of Donation after Circulatory Determination of Death (DCDD)
	Recommended Citation

	The Ethical Justification of Extracorporeal Interval Support for Organ Retrieval (EISOR) within the Context of Donation after Circulatory Determination of Death (DCDD)

