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“If you want to change the future, you must change what 

you’re doing in the present.”       

          ― Mark Twain



Death

Harvard Criteria 1968
o “Irreversible coma”              Brain death/death by neurologic criteria

o the characteristics of irreversible coma—a permanently nonfunctioning brain—

included unreceptivity and unresponsiveness, no movements or spontaneous 

breathing (apnea) and no brain stem reflexes.

The Uniform Determination of Death Act (UDDA), the legal standard for 

death throughout the United States 1981
o Death can be declared, in accordance with accepted medical standards, on one 

of two grounds

1. irreversible cessation of circulatory and respiratory functions, or

2. irreversible cessation of all functions of the entire brain, including the brain 

stem.

o Every state accepted the UDDA, in language or in spirit.



Dead Donor Rule

The dead donor rule is an ethical norm related to deceased 

organ donation that is often expressed as 

• (1) organ donors must be dead before procurement of 

organs begins; or

• (2) organ procurement itself must not cause the death of 

the donor.



Two Types of Deceased Organ Donors



Organ Procurement Organizations (OPO)

Conditions for Coverage Outcomes Measures 2020

• Donation rate measure is the number of organ donors in 

the OPO’s DSA as a percentage of inpatient deaths 

among patients 75 years old or younger with a primary 

cause of death that is consistent with organ donation. 

• Transplantation rate measure is the number of 

transplanted organs from an OPO’s DSA as a percentage 

of inpatient deaths among patients 75 years old or 

younger with a primary cause of death that is consistent 

with organ donation.



Performance Benchmark

Tier 1 are the highest performing OPOs in the top 25 percent will be 

assigned to and automatically recertified for another four years. 

Tier 2 OPOs are the next highest performing OPOs, where performance on 

both measures exceed the median but do not reach Tier 1 and will not 

automatically be recertified and will have to compete to retain their Donor 

Service Area (DSA).

Tier 3 OPOs are the lowest performing OPOs that have one or both 

measures below the median and will be decertified and will not be able to 

compete for any other open DSA. 



CMS Benchmark Report 2023



Deceased Donors 2010-2022



Skaro AI, Jay CL, Baker TB, Wang E, Pasricha S, Lyuksemburg V, Martin JA, Feinglass JM, Preczewski LB, Abecassis MM. The impact of ischemic cholangiopathy in liver transplantation using donors after cardiac death: the 
untold story. Surgery. 2009 Oct;146(4):543-53.

Croome KP; Mathur AK. Aqe B; Yang,L; Taner T; Heimbach J; Rosen CB,  Paz-Fumagalli R, Taner CB. Classification of Distinct Patterns of Ischemic Cholangiopathy Following DCD Liver Transplantation: Distinct Clinical Courses 
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The Problem with DCD Liver Transplantation

Vanatta JM, Dean AG, Hathaway DK, Nair S, Modanlou 
KA, Campos L, Nezakatgoo N, Satapathy SK, Eason JD. 
Liver transplant using donors after cardiac death: a 
single-center approach providing outcomes 
comparable to donation after brain death. Exp Clin 
Transplant. 2013 Apr;11(2):154-63. 



Discarded Donor Livers 2010-2021

Torabi J; Todd R, van Leeuwen L, Bekki Y, Holzner M; Moon J; Schiano T; Florman SS, Akhtar MZ. A Decade of Liver Transplantation in the United States: Drivers of Discard and Underutilization. Transplantation Direct 
10(6):p e1605, June 2024



Clinical Need

• DCD organs are one of the 

most immediate ways to 

increase the pool of 

transplantable organs

• The organs are there, but they 

are not being used.

Cannon RM, Nassel AF, Walker JT, Sheikh SS, Orandi BJ, Lynch RJ, Shah MB, Goldberg DS, Locke JE. Lost potential and missed opportunities for DCD liver transplantation in the United States. Am J Surg. 2022 
Sep;224(3):990-998.



Normothermic Regional Perfusion (NRP)

A recovery technology that makes increasing DCD utilization feasible and 

with good outcomes.

Post-mortem in situ oxygenated perfusion to the organs intended for 

transplantation after the patient has been declared deceased and a no-

touch period has been observed

 • A-NRP: Abdominal cavity only

 • TA-NRP: thoracic and abdominal cavity



Process and Technique

Process: Cannulation, occlusion of blood vessels to the head, 

initiation of perfusion with warm, oxygenated blood, organ 

evaluation and intervention, cold perfusion and crossclamp



TA-NRP vs. A-NRP



American College of Physicians Statement

The American College of Physicians (ACP) issued a 

statement of concern about the use of controlled donation 

after circulatory determination of death involving normothermic 

regional perfusion. 

The ACP concludes that the use of DCD protocols involving 

NRP should be halted until these ethical concerns have been 

addressed and rejected.

American College of Physicians. 2021. Ethics, determination of death, and organ transplantation in normothermic regional perfusion (NRP) with controlled donation after circulatory determination of death (cDCD): 
American College of Physicians Statement of Concern. Accessed July 17, 2024. https://assets.acponline.org/acp_policy/policies/ethics_determination_of_death_and_organ_transplantation_in_nrp_2021.pdf.



ACP Statement 2021

Four concerns:

(1) in NRP death does not take its natural course, but that brain death is 

instead induced by preventing reperfusion of the brain.

(2) the criterion for determination of circulatory death is violated and that 

the donor is successfully resuscitated.

(3) that the practice is unjust because it disproportionally affects a 

stigmatized part of the population, namely people with substance 

abuse.

(4)  that lack of transparency in the practice could damage the trust in 

health care and clinical research.



Irreversible Versus Permanent

Irreversible cessation of circulation means that, once it 

ceases, it ceases in perpetuity because it will not restart itself 

spontaneously (autoresuscitation) and it is impossible to 

restart it with available technology, i.e., it “cannot return.”

Permanent cessation means that once it ceases, it ceases in 

perpetuity because autoresuscitation will not occur and no 

medical intervention will be performed to attempt to 

reestablish it, i.e., it “will not return.”



Declaring Death

Guidelines generally authorize physicians, or designated providers, to 

declare death once circulation and respiration have ceased permanently 

and does not require them to await or prove its irreversible cessation.

Permanent cessation has been the time-honored accepted medical 

practice for the circulatory-respiratory determination of death in settings 

outside of organ donation.



Pronouncing Death

State death statutes, are based on the UDDA, which uses the 

term “irreversible” to describe the cessation of circulation and 

respiration.

• Strict construal of the term could conclude that the DCD 

donor had not satisfied the legal standard at the time of 

death declaration.

• The UDDA does not define “irreversible” so less strict 

construal is plausible.



The Organism as a Whole Integrated Entity

The cessation of systemic circulation can be linked to the cessation of 

brain functions according to the following physiological cascade:

• Permanent cessation of systemic circulation → Permanent cessation 

of brain circulation → Permanent cessation of brain perfusion → 

Permanent cessation of brain function.

The purpose of the circulatory criteria is to demonstrate that the organism 

has lost its capacity to perform its fundamental vital work and has died. 

When the no-touch period of 5 minutes has passed and the possibility of 

autoresuscitation has been ruled out, we can confidently claim that the 

donor no longer has the capacity to perform the fundamental vital work of 

the whole integrated organism.

It is not the intentional exclusion of circulation to the 

brain that is the cause of the patient’s death rather it 

is underlying disease or condition that led to the 

decision to withdraw life-sustaining therapies that is 

the underlying reason for choosing death by 

circulatory cessation to the entire body.



Collateral Circulation
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Torrance S, Wilson LC, Watson CJE. Maintaining the permanence principle for death during in situ normothermic regional perfusion for donation after circulatory death organ recovery: A United Kingdom and Canadian 
proposal, American Journal of Transplantation, Volume 20 (8); 2020, 2017-2025



Brain Perfusion
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Frontera JA, Lewis A, James L, Melmed K, Parent B, Raz E, Hussain ST, Smith DE, Moazami N. Thoracoabdominal normothermic regional perfusion in donation after circulatory death does not restore brain blood flow, The 
Journal of Heart and Lung Transplantation, Volume 42 (9), 2023, 1161-1165.



Outcomes
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Outcomes

Merani S, Urban M, Westphal SG, Dong J, Miles CD, Maskin A, Hoffman A, Langnas AN. Improved Early Post-Transplant Outcomes and Organ Use in Kidney Transplant Using Normothermic Regional Perfusion for Donation 
after Circulatory Death: National Experience in the US. Journal of the American College of Surgeons 238(1):p 107-118, 2024.



Benefits

• Improves organ utilization through increased 

viability

• Reduction in DGF  and graft failure for kidneys

• Reduction in biliary complications (IC)  and graft 

failure for livers

• Utilization of medically complex organs, e.g., 

steatotic livers, high Kidney Donor Profile Index 

kidneys, elderly donors) from DCD donors

• Multi-organ perfusion at significantly less cost 

($5000-9000 vs. $100000-275000, individually)

Bekki Y,  Croome, KP, Myers B; Sasak K, Tomiyama K. Normothermic Regional Perfusion Can Improve Both Utilization and Outcomes in DCD Liver, Kidney, and Pancreas Transplantation. Transplantation Direct 9(3):p 
e1450, March 2023.



The Decapitation Gambit

Suppose a subject underwent surgical decapitation 

with care taken to attach both the head and 

decapitated body portions to life-support systems: 

a ventilator for the body portion and ECMO 

machine for the head portion

In which part does the person reside? It would 

generally be agreed that the person resides in the 

head-brain portion as the body portion maintained 

on a ventilator, whose beating heart generates 

circulation and allows visceral organ functioning, 

lacks awareness, movement, sensation, breathing, 

and all other brain functions.
Lizza, J. P. 2011. Where’s Waldo? The ‘decapitation gambit’and the definition of death. Journal of Medical Ethics 37(12):743–6



A (Potential) Guiding Principle for DCD 

Donors

Protecting these patients from harm while honoring their 
views about whether and how to donate their organs for 
the benefit of others should take priority over the 
indeterminate questions about whether or how they are 
dead.



Thank you



Questions?
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