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Abstract

Under the new US heart allocation policy, transplant centers listed significantly more candidates at 

high priority statuses (Status 1 and 2) with mechanical circulatory support devices than expected. 

We determined whether the practice change was widespread or concentrated among certain 

transplant centers. Using data from the Scientific Registry of Transplant Recipients, we used 

mixed-effect logistic regression to compare the observed listings of adult, heart-alone transplant 

candidates post-policy (December 2018 to February 2020) to seasonally matched pre-policy cohort 

(December 2016 to February 2018). US transplant centers (N = 96) listed similar number of 

candidates in each policy period (4472 vs. 4498) but listed significantly more at high priority 

status (25.5% vs. 7.0%, p < .001) than expected. Adjusted for candidate characteristics, 91 of 

96 (94.8%) centers listed significantly more candidates at high-priority status than expected, with 

the unexpected increase varying from 4.8% to 50.4% (interquartile range [IQR]: 14.0%–23.3%). 

Centers in OPOs with highest Status 1A transplant rate pre-policy were significantly more likely 

to utilize high-priority status under the new policy (OR: 9.73, p = .01). The new heart allocation 

policy was associated with widespread and significantly variable changes in transplant center 

practice that may undermine the effectiveness of the new system.
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1 | INTRODUCTION

In October 2018, the Organ Procurement and Transplant Network (OPTN) implemented a 

new heart allocation policy designed to improve compliance with the US Department of 

Health and Human Services Final Rule on organ transplantation.1,2 In addition to increasing 

the geographic sharing of donor hearts, the policy expanded the number of therapy-based 

Status levels from 3 to 6, intending to improve candidate risk stratification, reduce exception 

requests, and accommodate changing mechanical circulatory support (MCS) practices.3 

The Status tier changes were intended to decompress the highest priority status level by 

splitting Status 1A into Status 1–3 and adding strict hemodynamic requirements. The 

OPTN further enhanced the priority of Status 1 and 2 by assigning these tiers a larger 

first geographic allocation circle compared to Status 3 (500 nautical miles compared to 250 

nautical miles). If treatment practices remained stable, only 6% of candidates were expected 

to be initially listed at Status 1 or Status 2.4 However, transplant centers used exception 

requests, extracorporeal membrane oxygenation (ECMO), and intra-aortic balloon pumps 

(IABPs) at much higher rates than anticipated,4–7 listing over 25% of candidates at Status 1 

or Status 2.

It is unknown if this practice shift was uniform or concentrated among a subgroup of 

centers. Past heart allocation policy changes have had widely variable effects across the 

country. The first expansion of geographic sharing of donor hearts in 2006 was associated 

with marked regional differences in left ventricular assist device (LVAD) use as a bridge 

to transplant.8 Under the old heart allocation system, transplant centers in large urban 

areas and competitive Organ Procurement Organizations (OPOs) were more likely to 

use IABPs or high-dose inotropes when their candidates did not meet cardiogenic shock 

hemodynamic criteria.9 Substantial between-center variation in listing practice under the 

new heart allocation policy without meaningful difference in candidate characteristics would 

suggest concerning disconnection between medical severity and access to transplantation.

The new heart allocation system significantly expanded the geographic sharing of donor 

hearts, effectively giving the new Status 1 and 2 levels even higher priority. Therefore, 

understanding why and how centers are changing their practices in response to the new 

heart allocation policy is critical to ensure the broad and fair distribution of donor hearts. In 

this observational cohort study, we aimed to (1) confirm that the high Status 1 and Status 

2 listing rates have persisted over time, (2) estimate each center’s expected and observed 

high-priority status listing rate, and (3) identify local OPO characteristics associated with 

between-center variation in policy response.
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2 | METHODS

2.1 | Data source and study period

This study used data from the Scientific Registry of Transplant Recipients (SRTR). The 

SRTR data system includes data on all donor, wait-listed candidates, and transplant 

recipients in the United States, submitted by the members of the Organ Procurement 

and Transplantation Network (OPTN). The Health Resources and Services Administration 

(HRSA), US Department of Health and Human Services, provides oversight to the activities 

of the OPTN and SRTR contractors. Since this was a secondary analysis of a prospectively 

obtained de-identified cohort, this study was deemed exempt by the University of Chicago 

Institutional Review Board.

We identified all adult, active, heart-only candidates newly added to the waitlist between 

December 1, 2016 and February 28, 2020 in the SRTR dataset. We constructed a study 

population from two seasonally matched cohorts from before and after the implementation 

of the new policy. The pre-policy cohort consists of all qualifying candidates listed between 

December 1, 2016 and February 28, 2018. The post-policy cohort consists of qualifying 

candidates listed between December 1, 2018 and February 28, 2020 (Figure S1). We 

excluded candidates listed inactive, for multiorgan transplant, or by a small transplant center 

with fewer than 10 candidate listings per year in either the pre-policy or post-policy periods.

2.2 | Classification of status 1–6 and primary outcome

The primary outcome of this study was the probability of high-priority status listing, defined 

as initial listing at Status 1 or Status 2. The new allocation system divides the old Status 1A 

group into Status 1, 2, and 3. We designated only Status 1 and 2 as high-priority because 

these statuses have larger geographic priority than Status 3 (500 nautical miles compared 

to 250 nautical miles) and because of previously described increases in ECMO and IABP 

utilization (Status 1 and 2 qualifying therapies) and decreases in high-dose inotrope use 

(Status 3 qualifying therapy).4–7 Candidates in the post-policy cohort had their official status 

assignment at the time of listing directly extracted from the SRTR dataset. To determine 

the expected distribution of candidates under the new allocation policy, we classified pre-

policy candidates into Status 1–6 using the treatments and hemodynamic values recorded 

in their listing justification forms. Importantly, we retrospectively applied the hemodynamic 

portion of the cardiogenic shock criteria to the pre-policy cohort. Pre-policy candidates 

were reclassified into Status 1–4 if they received qualifying therapeutic intervention and 
met necessary hemodynamic requirements (if applicable). Candidates originally assigned 

to Status 1A by exception requests are reclassified into Status 3. This reclassification 

method was previously employed in OPTN’s simulations and several other observational 

studies.4,9–11 Full details of our reclassification procedure are available in the Supplemental 

Material.

2.3 | Candidate-level variables

To account for changes in candidate-level characteristics between policy periods that 

might explain changes in transplant center practices, we collected available demographic, 

medical and socioeconomic data at the time of initial listing. Demographic and medical 
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covariates were weight, height, sex, body mass index (BMI), cardiac diagnosis, blood type, 

functional status, renal function, history of diabetes, smoking, cardiac index, and pulmonary 

capillary wedge pressure (PCWP). Functional status was recorded on Karnofsky 11-point 

performance status scale, which has been validated in heart failure patients. Socioeconomic 

variables were race, work history, education level, and insurance type.

2.4 | Center-level variables

We investigated three potential transplant center and OPO characteristics for association 

with listing behavior in the post-policy period: transplant center volume, the level of 

competition in the OPO, and Status 1A transplant rate in the pre-policy period. We measured 

local competition for organs by the number of transplant centers in an OPO. An OPO 

was considered competitive if it consisted of three or more transplant centers, a level of 

competition previously associated with more aggressive treatment practices.9 Finally, a high 

rate of transplantation at Status 1A candidates in an OPO indicates that candidates listed 

at high-priority status had greater access to deceased donor organs. We hypothesized that 

high Status 1A transplant rate in the pre-policy period would predict larger practice changes 

in post-policy period as centers sought to maintain high transplant rate for their most 

prioritized candidates.

2.5 | Statistical analysis

As candidate-level transplant data are clustered within transplant centers, we analyzed 

estimated the probability of high-status listing using a mixed-effects logistic regression 

model with a center-level random intercept and random policy effect. This model structure 

allows the pre-policy probability of high-status listing and post-policy probability of high-

status listing to vary at the center level.12,13 We fitted three nested mixed-effects models: 

(1) policy effect alone, (2) policy effect and candidate level variables, and (3) policy effect, 

candidate level variables, and center-level variables (described above). Using the empirical 

Bayes estimate from Model 2 for the random intercept and pre-post policy effects, we 

used Center for Medicare and Medicaid services methodology to compute the case-mix 

adjusted probability of high-priority status listing at each transplant center in the pre- 

and post-policy periods, generating standard errors associated with each point estimate via 

bootstrapping.14–17 See the Supplemental Material for detailed statistical methods.

We compared center listing volumes in the two cohorts using a mixed-effect Poisson 

regression. Chi-square test was performed to assess whether the distribution of candidates 

across status assignments differed across policy periods. All analyses were conducted using 

R version 3.6.1 (The R Foundation for Statistical Computing) and Stata version 16 (Stata-

Corp, LLC). All statistical testing was two-sided with a p-value threshold of <.05.

2.6 | Sensitivity analyses

We performed two sensitivity analyses. First, we computed the odds ratio of high-priority 

status listing during the first and second half of the post-policy study period, using 

seasonally matched pre-policy cohorts as reference, to determine whether the impact of the 

allocation policy changed over time. Then, we applied our mixed-effect model to examine 

the relationship between policy period and probability of exception requests in high priority 
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statuses (i.e., Status 1A pre-policy, Status 1 and 2 post-policy), adjusting for candidate 

characteristics.

3 | RESULTS

3.1 | Candidate characteristics

A total of 12 904 active, adult heart-only candidates were listed from December 1, 2016 

and February 28, 2020. We excluded 399 candidates for inactive listing, three candidates for 

missing data, 519 candidates listed at low volume centers, and 178 multiorgan candidates. 

There were 4472 patients in the seasonally matched pre-policy period (December 1, 2016 

to February 28, 2018) compared with 4498 in the post-policy period (December 1, 2018 to 

February 28, 2020). The number of candidates listed at each transplant center did not differ 

significantly between policy period on average (rate ratio = 1.00, 95% CI: 0.99–1.00). Table 

1 compares candidate characteristics between the pre-policy and post-policy cohort. Overall, 

candidate characteristics remained largely unchanged across policy periods. Candidates 

listed in the post-policy period had a slightly lower cardiac index (absolute difference, 

−0.03 L/min/m2; 95% CI: −0.05 to −0.01 L/min/m2), and worse functional status (absolute 

difference in % with severe impairment, +3.3%; 95% CI: 1.2%–5.4%). Mean PCWP was 

comparable between the two policy periods (absolute difference, −0.2 mm Hg; 95% CI: 

−0.58 to 0.15 mm Hg).

3.2 | Distribution of priority statuses in the pre- and post-policy periods

Trends in expected and observed Status 1–6 listings during the transition to the new heart 

allocation policy are depicted in Figure 1A. After applying the new status justification to 

candidates listed in pre-policy period, the expected status distribution was 140 Status 1, 173 

Status 2, 796 Status 3, 2020 Status 4, and 1343 Status 6. The observed status distribution 

after implementing the new policy was 206 Status 1, 938 Status 2, 580 Status 3, 1836 Status 

4, and 938 Status 6 (p < .001 compared to expected). There were more high-priority listings 

than expected, with +1.4% more in Status 1 (95% CI: 0.7%–2.2%) and +17% more in Status 

2 (95% CI: 15.7%–18.3%). In contrast, there were −4.91% fewer Status 3 (95% CI: −6.39% 

to −3.42%), −4.35% Status 4 (95% CI: −6.4% to −2.3%), and −9.2% Status 6 listings (95% 

CI: −11% to −7.4%). Status 5 is for multiorgan candidates who were excluded from the 

analysis.

3.3 | Justification for high-status listing in the post-policy period

Among the 313 candidates who met Status 1 or Status 2 criteria in the pre-policy cohort, 

centers listed 75 with ECMO, 99 with IABP, 32 with LVAD with device malfunction, 

and 107 with other MCS. There were 91 Status 1A exception requests. Among the 1144 

candidates listed Status 1 or 2 in the post-policy cohort, centers listed 112 with ECMO, 462 

with IABP, 25 with LVAD with device malfunction, and 139 with other MCS. There were 

64 Status 1 exception requests and 342 Status 2 exception requests (Figure 1B). Transplant 

centers used ECMO 1.48 times more often (95% CI: 1.10–2.02), IABP 4.6 times more often 

(95% CI: 3.73–5.82), and exception requests 4.4 times more often (95% CI: 3.52–5.63) than 

expected.

Ran et al. Page 5

Am J Transplant. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



3.4 | Between-center variation in high-priority status listing across policy periods

In total, 7% of candidates met high-priority status criteria (Status 1 and 2) in the pre-policy 

cohort compared to the 25% candidates listed at high-priority in the post-policy cohort. 

Accounting for center-effects with the mixed-effects logistic regression, the odds of listing at 

high-priority status were fivefold higher in the post-policy period than expected (OR: 5.23, 

95% CI: 4.26–6.42). After controlling for candidate level variables, the odds was 6-fold 

higher (adjusted OR: 6.35, 95% CI: 5.08–7.94) (Table 2, Tables S2 and S3).

After case-mix adjustment, the expected pre-policy high-priority status listing rate varied 

from 2.1% to 25.9% (interquartile range [IQR]: 4.9% to 9.9%) across centers. The observed 

high-status listing rates in the post-policy period varied from 7.6% to 62.4% (IQR: 20.0%–

32.5%). Ninety-one (94.8%) centers listed significantly more patients at high-priority 

status than expected (Figure 2). The observed rate of high-priority status listing exceeded 

expectations by substantially different rates between transplant centers, ranging from +4.8% 

to +50.4% (IQR: 14.0%–23.3%). A total of 88 centers (92%) listed 10% more candidates at 

high status than expected and 39 centers (41%) listed 20% more candidates at high status 

than expected.

3.5 | Association of center and OPO level variables and the change in high-status listing

Figure 3 compares the geographic variation in the rate of high-priority status listing before 

and after implementing the new heart allocation policy. After adjusting for candidate-level 

characteristics and weighting by listing volume at constituent transplant centers, the rate 

of high-priority status listing increased in all OPOs. While the magnitude of the increase 

differs substantially across the country, there is no obvious geographical pattern (Figure S3). 

Areas of the greatest rates of high-priority status listing in the post-policy period not only 

include densely populated urban areas but also many OPOs with large geographic size and 

low population density.

Among the three center-level predictors tested, only Status 1A transplant rate in the pre-

policy period was significantly associated with greater chance of high-priority status listing 

than expected (Table 2 and Table S4). The odds of high-priority status listing was 9.73 

times (OR: 9.73; 95% CI: 6.67–14.19) higher for transplant centers in OPOs with a high 

pre-policy Status 1A transplant rate (>82%), in comparison to 5.53 times for those in OPOs 

with low (<72%) of Status 1A transplant rates (OR: 5.53; 95% CI: 3.89–7.86) (p = .01 for 

interaction).

3.6 | Sensitivity analyses

The relationship between policy change and high-priority status listing was not sensitive to 

passage of time since policy implementation. In the first half of the post-policy study period 

(December 1, 2018 to July 16, 2019), the odds of high-priority status listing was 5.17 times 

(95% CI: 3.99–6.69) greater than in seasonally matched pre-policy study period (December 

1, 2016 to July 16, 2017). In the second half of the post-policy study period (July 17, 2019 

to February 28, 2020), the odds ratio was 7.92 (95% CI: 5.85–10.70).

Ran et al. Page 6

Am J Transplant. Author manuscript; available in PMC 2022 November 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The effect of policy period on the probability of exception request mirrored its impact on 

the overall utilization of high-priority statuses. After accounting for candidate characteristics 

and center-level effects, transplant centers are 5.81 times more likely to utilize exception 

request at the time of initial listing to qualify for high priority statuses under the new policy 

(95% CI: 3.73–9.04). The probability of using exception request to qualify for high-priority 

status increased significantly in 47 out of 96 transplant centers (Figure S4). The high-priority 

exceptions increased by substantially different rates between transplant centers, ranging 

from +2.1% to +33% (IQR: 3.5%–14.5%).

4 | DISCUSSION

In this study of 8970 adult heart transplant candidates from 96 transplant centers in the 

United States, the number of high-priority status (Status 1 or 2) listings was higher than 

expected after implementation of the new heart allocation policy. The odds of high-priority 

listing was more than five times greater than expected in the post-policy period, without 

accompanying explanatory changes in candidate characteristics. Transplant centers all over 

the country listed more candidates than expected at high-priority status, mainly by using 

more IABP support and exception requests than anticipated. This practice change was 

especially pronounced for transplant centers in OPOs with a high Status 1A transplant 

rate before the policy change, suggesting that the combination of the new status tiers and 

expanded geographic sharing of donor hearts prompted these centers to dramatically modify 

their listing practices to continue transplanting high-priority candidates at the same rate. 

The impact of the policy change on high-priority status listing was not a temporary “bolus 

effect,” but rather was driven by persistent and increasing trends towards more aggressive 

treatment practices.

Two of the policy’s major intended effects were to alleviate the crowding of candidates 

“with disparate risks in the most urgent status” and reduce the number of exception 

requests. Our study suggests that the policy has had limited success in achieving these 

goals.3 Whereas the previous highest priority Status 1A accounted for 45% of all heart 

transplant candidates listed in 2016, the new highest priority status (Status 1) only accounts 

for 4.6% of candidates after the policy update. However, our study shows that “crowding” 

did not disappear with the new policy. It became a shared phenomenon between Status 

1 and 2 and attributable to more ECMO, IABP, and exception requests than expected. 

In particular, the increase in the number of exception requests varied substantially across 

transplant centers unaccompanied by changes in candidate characteristics. This observation 

suggests a mismatch between the requirements for high-priority listing and the perceived 

urgency of transplantation by the listing physicians. On one hand, exceptions may be 

serving an essential role in identifying very urgent candidates whose level of urgency 

is not adequately measured by hemodynamic measures required by the new allocation 

policy. On the other hand, the large number of exception requests could undermine the 

gatekeeping effect of cardiogenic shock hemodynamic requirements by allowing less urgent 

candidates access to the expanded geographic priority of Status 1 and 2. The motivations 

underlying the rise in exception requests are not definitively known and are likely center-

specific. Furthermore, data regarding the auditing process of exception requests in terms 

of percentage of acceptances or denials are not publicly available at time. Either scenario 
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is concerning for the effectiveness of the new status tiers, indicating a limited ability to 

identify the most urgent heart transplant candidates. Future studies examining reasons for 

exception request will be critical in understanding the increasing popularity of its usage. The 

development of evidence-based objective criteria for high-priority listing could reduce the 

volume of exception requests.

Our results have several important implications for future policy. First, it suggests that 

the higher rates of aggressive treatment represent deliberate practice changes, rather than 

artifacts of data collection and codification. Second, although the need to “treat to the 

priority” has always existed for transplant centers in highly competitive environments, 

our study suggests that all transplant centers—even those in traditionally non-competitive 

environments—have started to more aggressively elevate the priority status of their 

candidates under the new allocation scheme.9,18 It is likely that high-priority status listing 

became more valuable under the new allocation scheme due to the expansion in the 

geographic sharing of donor hearts.3 The priority for a donor organ is no longer based 

on OPO affiliation but instead relies on the physical distance between the transplant center 

and donor hospital. With procurement areas now overlapping for many more centers, the 

competition for scarce donor hearts may have increased for many transplant centers even 

though the total number of donors or candidates remained constant within an OPO.19

Finally, while it is undeniable that listing practices were different from expectations under 

the new allocation policy, it is impossible to judge the motivation behind an individual 

physician’s listing and treatment decision based on registry data. In an allocation system 

based primarily on therapy, the increased use of exception requests could simultaneously 

indicate greater extent of “gaming” or effective advocacy for patients denied access 

to transplantation by the unvalidated, and perhaps excessively strict, hemodynamic 

requirements.20 Similarly, given the decreased likelihood of expedited heart transplant of 

a patient stable with an LVAD at Status 4, centers may inevitably be motivated to utilize 

temporary mechanical support strategies in favor of direct transplant. This may be especially 

true in patients with blood type (Type O) or a larger BMI, in whom a bridge to transplant 

strategy in a timely manner becomes a challenge without an exception, use of 30-day time or 

LVAD-related complication to allow for an upgrade to Status 3.

Refining the criteria for high-priority status extensions is another area where the allocation 

policy could be potentially improved. For example, centers could be required to transition 

patients supported with temporary MCS to durable LVADs after a short interval if medically 

possible. These potential policy improvements should be the focus of future research.

To be clear, our results do not imply that the new heart allocation policy was a failure. 

Indeed, the recently demonstrated reduction in waitlist mortality implies the policy 

was an improvement over the status quo.21 Nonetheless, the marked variation between 

transplant centers in response to the new allocation policy observed in our study has 

significant implications for the future of the US organ allocation system and re-enforces 

the fundamental limitations of a primarily therapy-based allocation system.11 While more 

follow-up is required to closely evaluate the impact of these center practice changes on 

the critical outcomes of wait-list and post-transplant mortality, work must continue to build 
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an objective, score-based allocation system resistant to changes in treatment practices.22,23 

Such a system is vital to direct donor hearts to the most urgent candidates and save the most 

lives.

4.1 | Limitations

Our study has a few limitations. First, we had to retrospectively classify candidates into pre-

policy candidates into Status 1–6 using treatments and hemodynamics at listing. However, 

our previously published approach follows the methodology of the OPTN in simulation 

studies of the policy.9–11,24 Second, our study only controlled for observed candidate 

characteristics. This means that while the absolute number and observed characteristics 

of candidates in the two policy periods was similar, the pool of candidates being listed 

post-policy may have been different in some unmeasured way. We also cannot account 

for unobserved longitudinal trends in practice patterns or heart transplant candidate 

characteristics that are unrelated to the new allocation policy. Unobserved changes in the 

candidates’ clinical or social needs over time could explain some of the increased between-

center variation in listing practices. Third, the pre-specified center-level variables we tested 

for association with high-priority status listing may fail to capture important competitive 

forces experienced by centers, especially given the transition to the new distance-based 

donor heart distribution system. Finally, candidates can be initially listed at a low priority 

status and move up after receiving additional therapy. Since we only examined the initial 

status given to newly listed candidates, we did not capture waitlist dynamics in the current 

study. This should be examined in future work.

5 | CONCLUSION

Under the new heart allocation policy, almost all US transplant centers listed more 

candidates at high priority status than expected, but there was substantial variability between 

centers. Centers in OPOs with a high Status 1A transplant rate in the pre-policy period 

changed their practices more than average, potentially continuing to transplant high-priority 

candidates at high rates. The widespread higher than expected utilization of high-priority 

listing statuses could prevent fair ranking of candidates based on the urgency of need, and 

compromise the fair and efficient distribution of scarce donor hearts.
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FIGURE 1. 
(A) Trends in expected and observed priority statuses during transition to the new heart 

allocation policy. Trends in the number of adult heart transplant candidates listed each 

month, as stratified by Status at initial listing. Colors correspond with observed status 

assignment in the post-policy period (after October 2018), and reclassified expected status 

assignment in the pre-policy period (before October 2018). Status 5 is for multiorgan 

transplant candidates, which were excluded from the analyses. Dashed line represents 

October 2018, when the new allocation policy was implemented. (B) Trends in high-priority 

status MCS justifications and exceptions during transition to the new heart allocation policy. 

Trends in the number of adult heart transplant candidates listed at high-priority statuses 

in each month, as stratified by treatment at initial listing. Prior to the implementation of 

the new allocation policy in October 2018, colors correspond to the treatments candidates 

reclassified as Status 1 and 2 or qualified for Status 1A through exception requests. After 

October 2018, colors correspond to the treatments used to justify Status 1 and Status 
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2 listings. Dashed line represents October 2018, when the new allocation policy was 

implemented. ECMO, extracorporeal membrane oxygenation; IABP, intra-aortic balloon 

pump; LVAD, left ventricular assistive device (with device malfunction to qualify for Status 

1 or 2); Other MCS, other mechanical circulatory support
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FIGURE 2. 
Between-center variation in high-priority status listing after implementation of the new 

heart allocation policy. Caterpillar plot showing the estimated probability of being listed 

at high-priority (Status 1 or Status 2) at each transplant center, adjusting for candidate 

characteristics. Colors correspond to the predicted rate of being listed in high-priority status 

based on status reclassification of pre-policy candidates (green) and the rate based on 

observed utilization of high-priority statuses after the policy change (red). The expected 

rates (green) represent the counterfactual scenario in which center practices did not 

change in response to the new heart allocation policy. The 95% CIs were constructed 

via bootstrapping. Transplant centers were ranked based on predicted probability of high-

priority listing after policy update. Asterisks indicate centers with statistically significant 

change in the estimated probability of listing in Status 1 or 2 before and after implementing 

the new policy. The observed rate significantly exceeded the expected rate in 91 out of 96 

centers (94.8%)
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FIGURE 3. 
Geographical variation in high-priority status listing after implementation of the new heart 

allocation policy. National variation in the rate of being listed at high priority (Status 1 

or Status 2), estimated from multilevel logistic regression model adjusted for candidate 

level characteristics. Rates are aggregated at the Organ Procurement Organization (OPO) 

level, the first local level of organ allocation in the United States. Colors correspond to 

the estimated probability the average candidate is listed at high priority status (Status 1 

or 2). Map on the left displays the expected rate of high-priority listing in each OPO, 

generated from applying the new allocation scheme to candidates listed between December 

2016 and February 2018. Map on the right displays the case-mix adjusted rates of Status 1 

and 2 listing observed at each OPO from December 2018 to February 2020, after the new 

allocation scheme was implemented
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