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United States organ allocation has struggled with how to share deceased donor organs across 

the country since its inception. In the 1990s, organs were controlled and distributed locally, 

creating severe geographic disparities in access to transplantation. The Department of Health 

and Human Services responded by issuing the Final Rule in 1998, which nationalized organ 

transplantation and mandated that organs should be allocated to candidates “in order of 

decreasing medical urgency status” and “neither place of residence nor place of listing 

shall be a major determinant of access to a transplant.”1 Despite this clear mandate and 

improvements in organ preservation technology, progress in geographic equity was slow 

over the subsequent 20 years. Indeed, access to transplantation depended heavily on which 

donation service area (DSA) a candidate happened to live in. The Centers for Medicare and 

Medicaid Services divides the country into 57 DSAs, each served by an organ procurement 

organization responsible for recovering organs for transplantation in its DSA. The DSA map 

was not optimized for organ allocation, because DSA boundaries were determined by the 

location of donor hospitals affiliated with the organ procurement organization, rather than by 

the geographic distribution of patients requiring access to transplantation.

The impetus for change came from an external shock to the system. In November 2017, 

a New York City lung transplantation candidate sued the Department of Health and 

Human Services, arguing correctly that DSA-based allocation violated the Final Rule.2 

The OPTN (Organ Procurement and Transplantation Network)/United Network for Organ 

Sharing Executive Committee immediately conceded the obvious and eliminated DSAs 

from lung allocation, replacing them with concentric rings around the donor hospital called 

“acuity circles.” The OPTN acuity circles, which were implemented urgently, ignored the 
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distribution of population density across the United States. Unsurprisingly, they had only 

marginal effects on geographic equity.

A revamped donor heart allocation system was implemented in 2018 that better stratified 

candidates by waitlist mortality, shortened waiting times for high priority candidates 

(without apparent adverse effects on recipient outcomes), and broadened geographic sharing 

of donor hearts with acuity circles.3 Whereas the revised system represents a significant 

improvement toward meeting the Final Rule mandate and making organs available to the 

sickest patients in a timely fashion, disparities in access to transplantation remain and in 

some cases may have been exacerbated. For example, defining the highest urgency statuses 

by use of temporary mechanical circulatory support has relegated patients on durable left 

ventricular assist devices (LVADs) to a lower priority status and has dramatically reduced 

use of this life-saving therapy as a bridge to transplantation.4 Similarly, the increasing use of 

temporary mechanical circulatory support5 has disproportionately benefitted large hospital 

systems with the extensive resources and intensive care unit capacity required to care for 

these highly prioritized patients. Finally, the revised allocation system has resulted in an 

unprecedented number of exception requests submitted to prioritize patients who do not 

meet the standard listing criteria—a practice pattern that may undermine the ability of the 

new system to identify the patients with the greatest survival benefit from transplantation.6,7 

For these reasons, among others, donor heart allocation continues to evolve.

The OPTN’s latest solution to the problem of equitable national organ sharing is continuous 

distribution.8 Aiming to “dissolve hard boundaries that exist in the current system,” 

continuous distribution will rank-order candidates for a particular donor based on an overall 

composite allocation score (CAS). The CAS will be composed of points earned in 5 areas: 

1) medical urgency; 2) post-transplantation survival; 3) candidate biology; 4) patient access; 

and 5) placement efficiency, with a higher score leading to a higher ranking. A candidate’s 

CAS will be specific to a given match run, because a candidate’s biology and placement 

efficiency (distance to donor hospital) points will change with each donor.

Spurred by a recent recommendation to accelerate the continuous distribution process by 

the National Academy of Medicine,9 the OPTN Heart Committee will begin developing the 

heart CAS in January 2023.10 Each score component in the CAS poses a major challenge 

for heart allocation (Table 1). Most glaring is the construction of the “medical urgency” 

score component. Should the OPTN convert the current treatment-based categorical status 

levels into numerical values, or should a novel multivariable model be developed? Currently 

medical urgency is heavily based on therapy, which creates challenges related to local 

resources and potential overtreatment. Simultaneously, many objective markers of medical 

urgency are ignored. The U.S. heart transplantation community should seize the opportunity 

presented by continuous distribution to develop a novel multivariable model that is “smart” 

enough to more objectively capture urgency and prevent manipulation.

Each of the other score components represents a unique problem. “Post-transplantation 

survival” is difficult to predict using only candidate waitlist data, so we argue that 

donor-candidate interactions (such as size-matching) should be considered. If the post-

transplantation model accuracy remains poor, even after adding donor factors, a small 
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weight should be assigned to this category to avoid unfairly deprioritizing candidates. 

Any novel multivariable medical urgency score will deprioritize patients with LVADs; we 

therefore propose that these candidates should accumulate waiting time points in the “patient 

access” category to encourage use of bridge-to-transplantation LVAD support. Finally, the 

“candidate biology” score should account for the disadvantages faced by blood type O and 

highly sensitized candidates, whereas the “placement efficiency” weight should be very 

small, given improved organ transport and preservation technologies.

Ideally, organ allocation systems will also provide incentives to make transplantation 

available to a larger patient population. Currently, the United States continues to suffer 

from a shortage of available donor hearts for transplantation; despite this, only 30%−40% 

of available hearts are accepted for transplantation.11 Improving donor heart use will go 

a long way toward alleviating the organ shortage and improving transplantation rates. In 

this respect, the United States could learn from European countries that tend to be much 

more liberal in donor heart acceptance, given their pool of older donors with more medical 

comorbidities. However, unlike European centers, U.S. transplantation programs are closely 

scrutinized by national regulatory bodies and are held to very high standards in terms 

of 1-year post-transplantation mortality and other metrics. These metrics may therefore 

disincentivize use of higher-risk donor hearts. One could therefore envision a system in 

which transplantations using higher-risk donor hearts are excluded from calculations of 

post-transplantation survival, or the bar for 1-year survival is lowered to allow centers to 

take more risk in organ acceptance, in order to increase transplantation access for more 

patients with advanced heart failure (HF). In parallel, perhaps donor heart acceptance 

should be standardized across centers, such that acceptance of appropriately matched hearts 

is mandatory, and maintenance of program certification is contingent on maintaining a 

certain level of organ acceptance. Such measures would certainly be controversial and would 

require extensive modeling of their impact on the transplantation system, as well as buy-in 

from transplantation centers, patient advocacy groups, and other affected parties.

Finally, the central goal of the heart allocation system should be to reduce “overall heart 

failure morbidity,” not only the outcomes of patients listed for transplantation. There 

are multiple implications of this distinction, as discussed in this commentary. First, the 

allocation system should incentivize increased organ use and bridge-to-transplantation 

LVAD implantation. Whereas prioritizing waitlist patients with an LVAD will not improve 

waitlist survival, incentivizing increased use of LVADs will likely have an overall positive 

impact on HF morbidity. Second, equitable access to transplantation across geographic 

regions and sociodemographic groups is necessary, both ethically and to reduce HF 

morbidity. Our fragmented health system has vast economic and geographic barriers that 

prohibit many patients from having access to a large, high-volume transplantation center. 

In that context, revisions to the allocation system must preserve access to transplantation 

via smaller programs. Moreover, if the goal of transplantation is reducing overall HF 

morbidity, should monitoring— on the institutional and national level—be based on overall 

HF morbidity, rather than the morbidity of the select few listed for transplantation? Data 

submission for all patients who undergo evaluation would shift the focus to how programs 

manage their entire advanced HF population, not only those listed for transplantation. 

This broader perspective is important because listing thresholds vary across programs, and 
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historically disadvantaged groups have been less likely to be listed for transplantation. To 

meet this overarching goal, the National Heart, Lung, and Blood Institute should fund the 

construction of a comprehensive national database of advanced HF analogous to the United 

States Renal Data System.

Regardless of the initial design of the continuous distribution system, it should be the 

first of multiple iterations. Any allocation system will quickly become outdated and in 

need of revision; the past cannot perfectly predict the future because clinical practice will 

change, partly in response to evolving allocation rules. For example, the increased use 

of temporary mechanical circulatory support following the 2018 changes impacted the 

prognostic significance of temporary support. Instead of ignoring this reality, the allocation 

system should be intentionally adaptive. To enable such adaptation, the United Network 

for Organ Sharing should continue to collect granular patient data and prospectively plan 

updates to the continuous distribution model. If a specific patient group consistently has 

higher waitlist mortality, the score should be revised to increase the medical urgency for that 

cohort. Forward-thinking and flexible adaptations will move us ever closer to an allocation 

system that finally achieves equitable access to transplantation for the large and diverse U.S. 

population of patients suffering from end-stage HF (Figure 1).
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FIGURE 1. Suggested Strategies to Improve the Donor Heart Allocation System
Adapted with permission from “Risk Factors of Dementia” by BioRender.com (2022). 

Retrieved from https://app.biorender.com/biorender-templates. Created with BioRender.com.
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