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OVER THE last few decades, the number of patients being

listed for heart transplant has been growing, although the num-

ber of available donor organs has remained relatively con-

stant.1 As the population ages, an increasing volume of

patients is expected to develop advanced heart failure and

become eligible for heart transplant. This widening gap in sup-

ply and demand warrants careful patient selection to optimize

these most precious resources. Accordingly, the ideal system

to allocate donor organs to prospective recipients simulta-

neously should minimize mortality for patients on the waiting

list and maximize post-transplant survival and quality of life.

The means of accomplishing this should occur in a manner

that is based on high-quality scientific evidence, uses clear and

objective definitions, and is informed by ongoing monitoring

for quality improvement. In October of 2018, the Thoracic

Organ Transplantation Committee of the Organ Procurement

and Transplantation Network/United Network for Organ Shar-

ing board of directors implemented official changes to the

algorithm for organ allocation. Although some have heralded

the recent change in the heart allocation system as being noth-

ing short of revolutionary,2,3 a closer look might reveal that

such a drastic change was not based on high-quality evidence,
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was unnecessary, and likely to cause more harm than good.

Indeed, Cogswell et al. recently released preliminary data of the

first 539 patients since this policy change, which revealed that

the risk of death and re-transplant at 180 days actually doubled.4

Although their sample size was relatively small, and it is possible

there has not been enough time to adjust to the new change, this

early evidence raises serious cause for concern.
Why Such a Drastic Change Was Not Necessary

The new allocation system was devised in an attempt to

address some issues that had become apparent since the last

change to the heart allocation schema in 2006. These issues

included the incorporation of standard definitions for condi-

tions that previously had required consideration by regional

review boards for exceptional status listing, such as refractory

ventricular tachycardia, the inability to be managed with ino-

tropes, and congenital heart disease. In addition, the new sys-

tem was designed to enable better data tracking for future

evaluations and therefore allow for possible amendments to

the system. Indeed, these minor changes may have potential

benefit; however, should the entire system have been

revamped?

Over the last several decades, evidence has shown that over-

all waitlist and post-transplant mortalities have in fact been

decreasing steadily over time.5 Although these changes have

been marginal, they have taken place despite of donor hearts

being higher risk and recipients being older and sicker.
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Table 1

Comorbid Conditions Associated With the Use of Extracorporeal Membrane

Oxygenation

Complication Mechanism(s)

Coagulopathy Compliment activation! clotting

factor consumption

Splicing of von Willebrand

multimers! acquired von

Willebrand syndrome

Transfusion reactions and antibody

development

Coagulopathic bleeding!multiple

transfusions of various blood

products

Systemic embolization Compliment activation by the

circuit! thrombus

Heparin-induced

thrombocytopenia! thrombus

Circuit leak! entrainment of air

Embolization! cerebrovascular

accident, myocardial infarction,

acute kidney injury, digital

ischemia, etc

Vascular injury Cannulation sites + repeated

movements of patient! vascular

injury! various effects (eg,

superior vena cava syndrome,

critical limb ischemia)

North-South syndrome Peripheral cannulation in which

retrograde perfusion is overcome

by less oxygenated blood ejected

by the heart to the cerebral blood

vessels
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Considering that the old system was achieving the primary

goals of a successful organ allocation system, why would such

radical alterations be made? If the trajectory was steering

favorably, why risk getting thrown off course? To quote the

famous basketball coach John Wooden, “Although there is no

progress without change, not all change is progress.”6

How the Change Could Cause Harm

The new allocation system has flaws with the potential of

causing greater harm. The most significant change has been

the shift from categorizing the severity of recipients among 3

status tiers (ie, 1A, 1B, and 2) to 6 (ie, 1 through 6). The Organ

Procurement and Transplantation Network/United Network for

Organ Sharing directors themselves have acknowledged that

proper evidence to comparatively stratify the conditions defin-

ing each status was vastly incomplete. Rather than being based

purely on scientific evidence, the current arrangement of crite-

ria was determined largely by the opinion of an expert panel.

By design, the establishment of a more granular system was

intended to facilitate distinction based on the level of urgency

(that is, the likelihood of mortality while awaiting transplant).

In particular, patients who would have been categorized as

highest priority by the old allocation system would have been

grouped together and assigned status 1A. However, in the new

system, this group has been further divided across statuses 1

through 3, with status 1 being the highest priority, status 2

being the second highest, and so forth. Although this system

seems to effectively organize recipients by likelihood of mor-

tality while on the waiting list, it completely neglects the goals

of maximizing post-transplant survival and quality of life.

Based on the documented success of the old allocation system,

perhaps a less granular system that did not prioritize organs to

the sickest and least likely to survive was more effective. The

old system likely achieved the most optimal balance of the

conflicting goals of minimizing waitlist mortality and maxi-

mizing post-transplant survival.

The new organizational structure has doomed a greater per-

centage of patients awaiting heart transplant to the morbid fate

of requiring care escalation to status 1 before being considered

high enough priority to be matched for an organ. Status 1 criteria

include either requiring venoarterial extracorporeal membrane

oxygenation (VA-ECMO), insertion of a nondischargeable

biventricular assist device, or mechanical circulatory support for

a life-threatening ventricular arrhythmia. These management

modalities by themselves are associated with comorbid condi-

tions affecting nearly every major organ system (see Table 1 for

complications related to VA-ECMO).7,8 Conditions such as

these might either complicate survival or result in irreversible

end-organ damage for patients who do survive. Indeed, both pre-

operative biventricular assist devices and extracorporeal mem-

brane oxygenation (ECMO) have been shown to be independent

risk factors for primary graft dysfunction after heart transplant.9

Previous studies have confirmed that patients on ECMO before

heart transplant are at more than double the risk of mortality

compared with patients not on ECMO at both 1 and 5 years after

surgery.5 Not surprisingly, the new results by Cogswell et al.
support these findings. Their study showed that even though

waitlist times have decreased from a median of 68 to 14 days,

the risk of death and re-transplant at 180 days actually has dou-

bled.4 Unfortunately, history is repeating itself, as mirrored by

the previous prioritization of donor hearts to patients on VA-

ECMO in France, which resulted in a 1-year survival as low as

70% in that subpopulation.10 This is in contrast to the 1-year sur-

vival in the United States with the old system of nearly 85%.5

Considering that management strategies such as VA-ECMO

are fraught with risk, why would the “new and improved” alloca-

tion policy encourage the use of such a bridging modality? Even

though there are some recommended objective criteria to guide

escalation of care and placement of a patient on interventions

such as VA-ECMO, it is often a complex clinical decision that

weighs multiple variables that can be difficult to measure holisti-

cally. The policy for organ allocation includes subjective indica-

tions justifying the use of these treatment modalities, such as a

qualitative “appearance on echocardiography” demonstrating

worsening of ventricular function. It is likely that in the process

of advocating for their patients, well-meaning physicians will

initiate a higher percentage of patients on advanced therapies

such as VA-ECMO with the intent of maximizing their chances

of receiving an organ. In other words, caregivers will inevitably

conform to the new policy to some degree with a change in prac-

tice by adopting a lower threshold to begin these more resource-

intensive and expensive procedures that incur their own risks.

This type of “adaptive behavior” has been well-described and in

fact already has been observed among teams managing potential
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heart transplant patients.2 For example, as part of the 2006 heart

allocation policy revision, one requirement to be listed as status

1A mandated that patients receiving inotrope infusions also

undergo continuous monitoring of hemodynamics. This led to a

dramatic increase in the use of pulmonary artery catheters in

patients on inotropic support. The increased reliance on

advanced therapies as a strategy to increase organ eligibility has

ethical concerns in the broader context, both in terms of the

potential for misappropriation through the use of unwarranted

and risky invasive procedures and the opportunity for unequal

organ sharing among centers with more or less developed infra-

structure to sustain a large population of patients on mechanical

circulatory support.

Furthermore, patients with the means and exclusive knowl-

edge might decide to “shop around” for a hospital to be listed

for transplant in order to maximize their chances of getting an

organ. For these patients, larger heart transplant centers with

more expansive ECMO resources would seem like obvious

places from which to choose. This introduces yet another

potential ethical disparity in which patients with inferior finan-

cial means or understanding of the medical system systemati-

cally would be disadvantaged and therefore would have

unequal access to donor organs.

Another change introduced in the new system is the expan-

sion of matching to a larger geographic area for status 1 and 2

patients. Specifically, instead of the sickest patients being

matched within their donor service area, generally a smaller

region that follows boundaries such as state borders, matching

priority now also includes zone A, expanding up to 500 miles

from donors’ hospitals. This method functions to further prior-

itize organs to patients already at an increased risk of poor

post-transplant survival by virtue of being much sicker. It is

certainly controversial whether it is ethical to transport an

organ, often of marginal quality, that is 500 miles away, and

further reduce the chances of a successful outcome. This sys-

tem would tend to increase travel times, transportation costs,

and cold ischemic time of transplanted organs. As would be

expected, there is a strong correlation with longer ischemic

time and decreased post-transplant survival.11

Finally, with the additional tiers, criteria, and increased

reporting intervals required, the new system is labor intensive,

expensive, confusing, and often difficult to follow. With this

comes the potential for distraction from patient care and

administrative errors, which may lead to patients being inap-

propriately delayed in status assignments and potential missed

opportunities to be matched for an organ. In particular, status 1

and 2 assignments expire more rapidly and require a far greater

amount of justifying paperwork.

How the System Could Have Been Designed Better

The primary weakness of the new allocation system is the

potential “waste” of precious donated hearts through decreased

recipient post-transplant survivability and quality of life. As

with the old system, the new system outlines a series of defini-

tions to be used to determine inclusion criteria into various

strata but fails to provide any exclusion criteria on the grounds
of being “too sick” to be expected to recover after transplant.

The old system, being less selective at prioritizing the patients

with the worst cardiac function, inherently provided a greater

chance for patients with less severe comorbid conditions to

undergo transplant and ultimately do well.

Many absolute and relative contraindications to heart trans-

plant have been proposed, including severe irreversible failure of

another organ system, high probability of recurrence of malignant

cancer, and numerous other comorbities.12 For extremely sick

patients on mechanical circulatory support who have associated

complications that might further compromise their survivability

after a major surgery, perhaps it would be worth considering

withholding heart transplant until these potentially lethal condi-

tions are under better control. On the one hand, if a patient has

rapid ongoing coagulopathic blood loss while on VA-ECMO, it

might be more beneficial to undergo heart transplant to minimize

the exposure to the extracorporeal circuit. However, on the other

hand, bleeding might not resolve in time and the patient might

succumb to a host of bleeding-related complications during and

after the procedure. An ideal allocation system would delineate

clearly when a patient is “too sick” for heart transplant, requiring

frequent evaluations of comorbid conditions to be considered for

a particular status tier. A myriad of medical conditions conceiv-

ably might evolve rapidly, justifying regular updates. In addition,

detailed reporting of patients’ cardiac condition and active treat-

ments would function to maintain hospital accountability, thereby

preventing perverse incentives, such as withholding specific med-

ical treatments to help patients advance to a higher priority status

by advancing earlier to mechanical circulatory support.

Akin to the Model for End-Stage Liver Disease score or

lung allocation score, many have expressed interest in the

development of a heart allocation score, a composite numeri-

cal value that can be ascribed to each patient on the waiting

list that is derived from a series of key quantifiable variables.13

Such an objective scoring system could be used to help priori-

tize patients for organ allocation, would be informed by evi-

dence, and would be structured in a manner to meet the goals

of minimizing waiting time while maximizing post-transplant

survival and quality of life.14 There are existing validated pre-

dictive models, such as those used by several European coun-

tries, that already have developed their own cardiac allocation

scoring systems and that the United States could also use.15

Certainly, evidence is largely lacking for easily measurable

outcomes such as long-term mortality after heart transplant for

many patient subpopulations. More importantly, compelling

outcomes such as functionality and quality of life are even

more incomplete, subjective, and difficult to quantify.16 A bet-

ter understanding of how to optimize these endpoints ideally

also would be factored into such important value-based deci-

sional systems, such as the determination of organ allocation.

Early evidence already is pointing to the negative effect on

post-transplant survival with measures taken to prioritize the

sickest patients for heart transplant. It remains to be seen

whether this practice also is having a major effect on practice

patterns in terms of an increased use of advanced treatments,

such as VA-ECMO. Until sufficient time has passed to for-

mally appraise the success or failure of the latest change in the
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heart allocation system, clinicians will continue to manage

transplant patients as best as they can and hope for the best.

Conflict of Interest

The authors have no conflicts of interest to disclose.

References

1 Colvin M, Smith JM, Hadley N, et al. OPTN/SRTR 2017 annual data

report: Heart. Am J Transplant 2019;19(Suppl 2):323–403.

2 Stevenson LW, Kormos RL, Young JB, et al. Major advantages and critical

challenge for the proposed United States heart allocation system. J Heart

Lung Transplant 2016;35:547–9.

3 Davies RR, Farr M, Silvestry S, et al. The new United States heart alloca-

tion policy: Progress through collaborative revision. J Heart Lung Trans-

plant 2017;36:595–6.

4 Cogswell R, John R, Estep JD, et al. An early investigation of outcomes

with the new 2018 donor heart allocation system in the United States. J

Heart Lung Transplant 2020;39:1–4.

5 Khush KK, Cherikh WS, Chambers DC, et al. The International Thoracic

Organ Transplant Registry of the International Society for Heart and Lung

Transplantation: Thirty-sixth adult heart transplantation report - 2019;

focus theme: Donor and recipient size match. J Heart Lung Transplant

2019;38:1056–66.

6 Wooden J, Wooden Jamison S. A lifetime of observations and reflections

on and off the court. Chicago, IL: Contemporary Books; 1997.
7 Lo Coco V, Lorusso R, Raffa GM, et al. Clinical complications during

veno-arterial extracorporeal membrane oxigenation in post-cardiotomy

and non post-cardiotomy shock: Still the Achille’s heel. J Thorac Dis

2018;10:6993–7004.

8 Nascimbene A, Neelamegham S, Frazier OH, et al. Acquired von Wille-

brand syndrome associated with left ventricular assist device. Blood

2016;127:3133–41.

9 Avtaar Singh SS, Banner NR, Rushton S, et al. ISHLT primary graft dys-

function incidence, risk factors, and outcome: A UK national study. Trans-

plantation 2019;103:336–43.

10 Jasseron C, Lebreton G, Cantrelle C, et al. Impact of heart transplantation

on survival in patients on venoarterial extracorporeal membrane oxygen-

ation at listing in France. Transplantation 2016;100:1979–87.

11 Lund LH, Khush KK, Cherikh WS, et al. The Registry of the International

Society for Heart and Lung Transplantation: Thirty-fourth adult heart

transplantation report-2017; Focus theme: Allograft ischemic time. J Heart

Lung Transplant 2017;36:1037–46.

12 Alraies MC, Eckman P. Adult heart transplant: Indications and outcomes. J

Thorac Dis 2014;6:1120–8.

13 Kobashigawa JA, Johnson M, Rogers J, et al. Report from a forum on US

heart allocation policy. Am J Transplant 2015;15:55–63.

14 Bernhardt AM. The new tiered allocation system for heart transplantation in

the United States-a Faustian bargain. J Heart Lung Transplant 2019;38:870–1.

15 Smits JM, de Vries E, De Pauw M, et al. Is it time for a cardiac allocation

score? First results from the Eurotransplant pilot study on a survival bene-

fit-based heart allocation. J Heart Lung Transplant 2013;32:873–80.

16 Rosenberger EM, Fox KR, DiMartini AF, et al. Psychosocial factors and

quality-of-life after heart transplantation and mechanical circulatory sup-

port. Curr Opin Organ Transplant 2012;17:558–63.

http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0001
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0001
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0002
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0002
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0002
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0003
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0003
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0003
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0004
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0004
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0004
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0005
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0006
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0006
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0007
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0008
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0008
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0008
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0009
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0009
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0009
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0010
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0010
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0010
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0011
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0011
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0011
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0011
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0012
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0012
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0013
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0013
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0014
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0014
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0015
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0015
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0015
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0016
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0016
http://refhub.elsevier.com/S1053-0770(20)30202-0/sbref0016

	Con: The New United Network for Organ Sharing Heart Allocation System Is Not a Positive Change in Listing Patients for Transplantation
	Why Such a Drastic Change Was Not Necessary
	How the Change Could Cause Harm
	How the System Could Have Been Designed Better
	Conflict of Interest
	References


