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BACKGROUND: Racial and ethnic disparities contribute to differences in access and outcomes for patients undergoing heart 
transplantation. We evaluated contemporary outcomes for heart transplantation stratified by race and ethnicity as well as the 
new 2018 allocation system.

METHODS AND RESULTS: Adult heart recipients from 2011 to 2020 were identified in the United Network for Organ Sharing data-
base and stratified into 3 groups: Black, Hispanic, and White. We analyzed recipient and donor characteristics, and outcomes. 
Among 32 353 patients (25% Black, 9% Hispanic, 66% White), Black and Hispanic patients were younger, more likely to be 
women and have diabetes mellitus or renal disease (all, P<0.05). Over the study period, the proportion of Black and Hispanic 
patients listed for transplant increased: 21.7% to 28.2% (P=0.003) and 7.7% to 9.0% (P=0.002), respectively. Compared with 
White patients, Black patients were less likely to undergo transplantation (adjusted hazard ratio [aHR], 0.87; CI, 0.84–0.90; 
P<0.001), but had a higher risk of post-transplant death (aHR, 1.14; CI, 1.04–1.24; P=0.004). There were no differences in 
transplantation likelihood or post-transplant mortality between Hispanic and White patients. Following the allocation system 
change, transplantation rates increased for all groups (P<0.05). However, Black patients still had a lower likelihood of trans-
plantation than White patients (aHR, 0.90; CI, 0.79–0.99; P=0.024).

CONCLUSIONS: Although the proportion of Black and Hispanic patients listed for cardiac transplantation have increased, signifi-
cant disparities remain. Compared with White patients, Black patients were less likely to be transplanted, even with the new 
allocation system, and had a higher risk of post-transplantation death.
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Racial and ethnic disparities in cardiac transplan-
tation are well established and have particularly 
affected Black and Hispanic patients. In cohort 

analyses of racial and ethnic groups from the previous 
3 decades, Black patients were consistently at a higher 
risk of mortality after cardiac transplantation.1–4 Several 
contributing factors have been hypothesized, includ-
ing racial and ethnic differences between the donor 
and recipient,5 immunologic and genetic mismatch,6,7 

access to care, and social determinants of health that 
disproportionately impact these populations.8 However, 
despite some attention from the medical community, 
elimination of racial and ethnic disparities has been un-
acceptably slow and inconsistent.4,5,8 Given the limited 
supply of donor hearts and persistent supply-demand 
imbalance, it remains crucial to understand disparities 
among different patient groups to ensure equitable ac-
cess to cardiac transplantation and optimize outcomes.
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In 2018, the United Network for Organ Sharing 
(UNOS) revised the allocation system from 3 tiers to 
6 tiers to expand access to organs for the most medi-
cally urgent patients, and reduce disparities as well as 
regional differences.9 The older geographic sharing 
methodology created longer wait times for patients in 
diverse, highly populated regions, potentially affecting 
minority recipients more. The new allocation system 
aimed to remedy these geographic inequities,9 how-
ever, it is unclear how these changes have impacted 
Black and Hispanic patients. This paper aimed to ex-
amine heart transplantation outcomes by racial and 
ethnic differences over the last decade and assess the 
impact of the 2018 allocation policy change on access 
and outcomes.

METHODS
Anonymized data and materials are available through 
request from the Organ Procurement and Transplant 
Network.

Data Source
This study used the UNOS registry, specifically for 
heart transplantation. UNOS consists of data from 

every organ transplant performed in the United States 
each year. This data are submitted at the time of listing 
and is updated at transplant and after transplant at 1-
year intervals to account for postoperative outcomes.10 
Since the data are deidentified and publicly available 
they were deemed exempt by the Yale Institutional 
Review Board.

Study Population
A retrospective review of the UNOS registry was per-
formed for all heart transplants between January 1, 
2011 and May 12, 2020. Multiorgan transplants and pa-
tients under the age of 18 years were excluded. Patients 
were separated into cohorts by self-reported race and 
ethnicity: Black, Hispanic, and White. Additionally, 
there was a supplemental analysis comparing Asian 
patients with White patients. For our secondary anal-
ysis assessing the allocation policy change, patients 
listed between April 12, 2017 to June 12, 2020 and with 
>30 days of follow-up were included. Those with initial 
listing before October 18, 2018 used the old allocation 
system while those listed after October 18, 2018 used 
the new allocation system.

Statistical Analysis
Patient demographics, comorbidities, socioeconomic 
status, and outcomes were compared between race 
cohorts using Chi-square analysis for categorical vari-
ables and Mann–Whitney U or Kruskal–Wallis tests 
for continuous variables. The primary outcomes of in-
terest included transplantation, waitlist mortality, and 
post-transplantation survival. Secondary outcomes 
were ischemic time and travel distance. Unadjusted 
and adjusted Cox regression was used to predict out-
comes of interest including transplantation, waitlist 
death, and post-transplant death. Models were ad-
justed for sex, age, body mass index, insurance payor, 
work for income, education level, etiology of cardio-
myopathy, extracorporeal membrane oxygenation [at 
listing], intra-aortic balloon pump [at listing], inotropes, 
ventilator status, left ventricular assist device, right 
ventricular assist device, total artificial hearts, diabetes 
mellitus, end-stage renal disease, prior cerebrovascu-
lar accidents, malignancy, implantable cardioverter-
defibrillator, tobacco use, previous cardiac surgery, 
and human leukocyte antigen matching. For allocation 
system analysis, patient demographics, comorbidities, 
socioeconomic status, and outcomes were compared 
between allocation systems (within racial and ethnic 
subgroups) using Chi-square analysis for categorical 
variables and Mann–Whitney U tests for continuous 
variables. Cox regression was used to predict trans-
plantation by allocation system in each cohort and then 
by race and ethnicity in a cohort of patients just from 
the new allocation system. The same adjustments were 

CLINICAL PERSPECTIVE

What Is New?
•	 Compared with White patients undergoing 

heart transplantation, Black patients are less 
likely to be transplanted and more likely to die 
after transplant.

•	 With the new transplant allocation system, 
Black, Hispanic, and White patients all had in-
creased likelihood of transplant, however, dis-
parities still persist with Black patients having 
a lower likelihood of transplantation than White 
patients.

What Are the Clinical Implications?
•	 Racial and ethnic disparities, particularly for 

Black patients, continue to exist in heart trans-
plantation despite the new allocation system.

•	 Additional studies are necessary to further un-
derstand the causes behind these disparities, 
including a thorough evaluation of social deter-
minants of health.

Nonstandard Abbreviations and Acronyms

aHR	 adjusted hazard ratio
UNOS	 United Network for Organ Sharing
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used in this analysis as mentioned above. Changes in 
racial proportions of listed and transplanted patients 
over time were analyzed using linear regression. The 
analysis was performed using SPSS version 26 (IBM, 
Armonk, NY). Figures were made using GraphPad 
Prism (GraphPad Software, San Diego, CA).

RESULTS
Baseline Characteristics
In total, we identified 32 353 patients (25% Black, 9% 
Hispanic, 66% White) during the study period. Baseline 
patient characteristics stratified by race are shown in 
Table 1. Compared with Black and Hispanic patients, 
White patients tended to be older (aged 57 years ver-
sus 53 years versus 53 years, respectively, P<0.001), 
and more likely to have private insurance (P<0.001). In 
terms of primary etiology of cardiomyopathy, 71.7% of 
Black patients had a dilated cardiomyopathy, signifi-
cantly more than White or Hispanic patients (P<0.001). 
In comparison, White patients were most likely to have 
an ischemic cardiomyopathy (P<0.001). Significantly 
more White patients had a history of malignancy, to-
bacco use, and prior cardiac surgery (P<0.001, all). 
Hispanic patients had the highest proportion of pa-
tients with diabetes mellitus (P<0.001). Donor hearts to 
Hispanic recipients traveled shorter distances (Black: 
100  miles versus Hispanic: 83  miles versus White: 
104  miles, P=0.04) (Table  S1). Ischemic time, donor 
age, and donor comorbidities were similar across 
groups.

Asian patients were found to be younger than White 
patients and to have higher rates of diabetes mellitus 
and lower rates of automated implantable cardioverter 
defibrillator and prior cardiac surgery (P<0.001, all). 
Additional data can be found in Table S2.

Transplant Outcomes
In unadjusted analyses, Hispanic patients had shorter 
median waitlist times (71  months) when compared 
with Black and White patients (Black: 85 months ver-
sus White: 84 months; P<0.001) (Table 1). There were 
no significant differences in the proportions of wait-
list death (Black: 6.3% versus White: 6.7% versus 
Hispanic: 6.1%; P=0.21). After multivariable adjust-
ment, fewer Black patients were transplanted relative 
to White patients (adjusted hazard ratio [aHR], 0.87; 
95% CI, 0.84–0.90; P<0.001). Black patients had a 
lower likelihood of waitlist death (aHR, 0.88; CI, 0.78–
0.98; P=0.023), but a higher risk of post-transplant 
death compared with White patients (aHR, 1.14; CI, 
1.04–1.24; P=0.004). There were no statistically signifi-
cant differences for Hispanic patients compared with 
White patients (Table 2).

Asian patients were found to have higher odds of 
transplantation than White patients after adjusted anal-
ysis (aHR, 1.38; CI, 1.28–1.48; P<0.001). There were 
no differences in waitlist or post-transplant death 
(Table S3).

Effects of Allocation System Changes
After the change in allocation system in 2018, signifi-
cantly more patients were on mechanical support in 
the form of extracorporeal membrane oxygenation and 
intra-aortic balloon pump at the time of listing (both, 
P<0.001) (Table 3). Median waitlist times decreased in 
all racial and ethnic groups with the new allocation sys-
tem (Black: 23 days versus 51 days, P<0.001; Hispanic: 
21 days versus 48 days, P<0.001; White: 21 days ver-
sus 48 days, P<0.001). Similarly, both median ischemic 
time (Black: 3.4  hours versus 3.0  hours, P<0.001; 
Hispanic: 3.4 hours versus 3.1 hours, P=0.001; White: 
3.4 hours versus 3.0 hours, P<0.001) and median dis-
tance (Black: 247.5  miles versus 84  miles, P<0.001; 
Hispanic: 184 miles versus 67 miles, P<0.001; White: 
231 miles versus 84 miles, P<0.001) increased with the 
new system.

In adjusted analyses, the chance of transplanta-
tion increased for all racial groups (Black: aHR, 1.32; 
95% CI, 1.19–1.48; P<0.001 versus Hispanic: aHR, 
1.20; 95% CI, 1.01–1.43; P=0.037 versus White: aHR, 
1.33; 95% CI, 1.25–1.42; P<0.001) (Table 4). However, 
compared with White patients, Black patients were still 
less likely to be transplanted (Black: aHR, 0.90; 95% 
CI, 0.82–0.99; P=0.024). There was no significant dif-
ference for transplantation in Hispanic patients when 
compared with White patients.

Trends
Over the study period, the proportion of Black and 
Hispanic patients listed for transplant increased: 21.7% 
to 28.2% and 7.7% to 9.0%, respectively, (P<0.001) 
while White patients decreased from 70.6% to 66.5% 
(P<0.001) (Figure 1). The proportion of Black patients 
transplanted increased from 20.8 to 27.3% (P=0.003) 
(Figure 2). White and Hispanic patients both decreased 
in proportion: 70.7% to 64.3% (P<0.001) and 8.5% to 
8.4% (P=0.002), respectively.

DISCUSSION
In this analysis from the UNOS database, we assessed 
for racial and ethnic differences in waitlist disparities 
and post-heart transplantation outcomes over the last 
decade and in relationship to the recent allocation 
policy change. We found several important findings 
of note. First, over the 10-year study period, the pro-
portion of both Black and Hispanic patients listed for 
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Table 1.  Listing Characteristics by Patient Race and Ethnicity

Variables
Black  
(n=7971)

Hispanic  
(n=2869)

White  
(n=21513) P Value

Age, y 53.0 [32.0–60.0] 53.0 [42.0–61.0] 57.0 [48.0–64.0] <0.001

Women 32.0 26.8 24.3 <0.001

BMI 28.1 [24.4–32.1] 26.9 [23.7–30.7] 27.6 [24.2–31.3] <0.001

Primary payer <0.001

Private 40.4 38.8 54.8

Public 48.8 60.2 44.1

Work for income (at listing) 7.1 7.5 11.9 <0.001

Education level <0.001

Less than high school 2.4 18.2 1.7

High school 44.4 43.5 36.8

Post-high school 53.2 38.3 61.6

HLA-matched (≥3 antigens) 9.6 14.2 16.4 <0.001

Cardiac diagnosis

Dilated cardiomyopathy 71.7 53.7 44.9 <0.001

Restrictive cardiomyopathy 3.8 1.7 2.9 <0.001

Ischemic cardiomyopathy 16.9 31.2 37.6 <0.001

Congenital cardiomyopathy 1.3 3.7 4.2 <0.001

Hypertrophic cardiomyopathy 1.1 1.7 3.0 <0.001

Valvular cardiomyopathy 0.9 1.7 1.4 <0.001

Cardiac support at time of listing

Ventilator 1.6 1.8 2.2 0.005

Inotropes 35.4 36.1 28.4 <0.001

LVAD 31.0 23.0 26.9 <0.001

RVAD±LVAD or MCS 
unspecified

1.6 1.2 1.6 0.310

TAH 0.5 0.5 0.5 0.996

ECMO 1.4 1.7 2.1 <0.001

IABP 6.9 6.8 5.7 <0.001

Comorbidities

Diabetes mellitus 30.5 34.8 28.2 <0.001

Tobacco user 40.7 38.9 47.8 <0.001

Malignancy 6.8 5.1 9.8 <0.001

Prior stroke 7.4 5.3 5.9 <0.001

ESRD 4.5 4.1 2.6 <0.001

AICD 77.4 73.1 73.4 <0.001

Prior cardiac surgery 34.2 34.5 43.7 <0.001

Outcomes

Waitlist time (IQR) 85.0 [25.0–263.0] 71.0 [20.0–218.0] 84.0 [23.0–252.0] <0.001

Old status at listing <0.001

1A 25.8 27.4 23.5

1B 51.7 44.0 44.1

2 22.5 28.6 32.4

New status at listing <0.001

1 3.0 3.4 4.7

2 20.2 21.8 18.6

3 13.9 13.7 10.8

4 39.6 37.2 39.8

(Continued)
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heart transplantations have increased. However, de-
spite these encouraging findings, Black patients were 
significantly less likely than White patients to be trans-
planted. Second, compared with White patients, Black 
individuals were more likely to die post-transplantation. 
Finally, we also describe the first report from the 2018 
allocation system change on racial and ethnic dis-
parities. Importantly, all groups have experienced 
decreased waitlist times and an increased chance of 
transplantation. However, compared with White pa-
tients, racial disparities remain as Black patients con-
tinued to have a lower likelihood of transplantation after 
the allocation change.

Over the study period, we found the proportion of 
Black and Hispanic patients transplanted has increased 
from 21.7% to 28.2% and 7.7% to 9.0%, respectively. In 
a previous study of trends, Liu et al.1 demonstrated that 
the proportion of racial and ethnic minorities increased 
from 1987 to 2009, and by 2005 to 2009 accounted 
for nearly one third of all transplants. Our findings add 
to this previous study by further delineating trends by 
Black and Hispanic race and ethnicity. Although these 
trends are improving, our data suggest that access 
to heart transplantation remains unequal. One previ-
ously postulated explanation for longer waitlist times 

and lower rates of transplantation, specifically for Black 
patients, includes immunologic factors, such as higher 
panel reactive antibody values.5,11 Used during the 
screening process for heart transplantation, panel re-
active antibody values identify patients with antibodies 
to known human leukocyte antigens, and can lower 
the chance of a compatible transplant.5 Another poten-
tial reason for these disparities in access may be clini-
cian bias.12 Several qualitative studies have noted that 
racial minorities are less likely referred for transplanta-
tion and more likely to be referred for mechanical cir-
culatory support than clinically similar White patients.13 
Findings from these qualitative studies are supported 
by recent UNOS analyses showing racial minorities are 
more likely referred for mechanical circulatory support, 
which may explain in part the disparities we note in 
transplantation.14

Despite some improving trends in transplantation 
equity, unacceptable racial disparities remain pervasive 
in outcomes. In 2 previous studies, Liu et al. and Kilic 
et al. demonstrated that Black cardiac transplantation 
recipients were significantly more likely to experience 
post-transplant mortality than White and Hispanic pa-
tients.1,4 In our contemporary analysis, these dispari-
ties persisted as Black patients had a higher likelihood 

Table 2.  Cox Regression for Outcomes

Unadjusted hazards ratio P Value Adjusted hazards ratio* P Value

Transplanted

White Reference Reference

Black 0.88 (0.85–0.91) <0.001 0.87 (0.84–0.90) <0.001

Hispanic 1.03 (0.98–1.08) 0.271 1.04 (0.99–1.09) 0.137

Waitlist death

White Reference Reference

Black 0.86 (0.78–0.95) 0.003 0.88 (0.78–0.98) 0.023

Hispanic 0.92 (0.79–1.08) 0.298 0.93 (0.78–1.10) 0.406

Post-transplant death

White Reference Reference

Black 1.10 (1.01–1.19) 0.022 1.14 (1.04–1.24) 0.004

Hispanic 1.04 (0.92–1.17) 0.553 1.00 (0.88–1.14) 0.996

*Adjusted for sex, age, BMI, insurance payor, work for income, education level, cardiomyopathy diagnosis, extracorporeal membrane oxygenation, intra-
aortic balloon pump, inotropes, ventilator status, left ventricular assist device, right ventricular assist device, total artificial hearts, diabetes mellitus, end-
stage renal disease, cerebrovascular accidents, malignancy, automated implantable cardioverter defibrillator, tobacco use, prior cardiac surgery, and human 
leukocyte antigen mismatch (human leukocyte antigen mismatch only included in Post-Transplant Death Cox Regression).

Variables
Black  
(n=7971)

Hispanic  
(n=2869)

White  
(n=21513) P Value

5 4.0 3.3 1.8

6 19.2 20.6 24.4

Data are presented as median (interquartile range) for continuous measures, and n (%) for categorical variables.
AICD indicates automated implantable cardioverter defibrillator; BMI, body mass index; ECMO, extracorporeal membrane oxygenation; ESRD, end-stage 

renal disease; HLA, human leukocyte antigen; IABP, intra-aortic balloon pump; LVAD, left ventricular assist device; MCS, mechanical circulatory support; RVAD, 
right ventricular assist device; and TAH, total artificial heart.

Table 1  Continued
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of post-transplant mortality after adjustment when 
compared with White patients. There are a number of 
mechanisms that may contribute to worse outcomes in 
Black patients. Several studies have linked socioeco-
nomic factors such as living in lower-income neighbor-
hoods as independent risk factors for poorer outcomes 
in both heart failure and transplant outcomes.15,16 These 
results are likely not only because of lack of access 
to care, but also because of the physical and social 
environment in which these patients reside.17,18 Other 

studies have suggested that poorer outcomes may be 
partially because of factors such as human leukocyte 
antigen mismatch, which is more common in Black 
individuals, and associated with higher rates of post-
transplant rejection.5,19 Finally, several studies have 
linked differential gene expression profiles as well as 
response to specific immunosuppressive regimens.6,7 
Future studies are needed to delineate the impact of 
each of these factors on worse outcomes for Black 
patients undergoing heart transplantation.

Table 4.  Cox regression for outcomes by allocation system

Unadjusted hazards ratio P Value Adjusted hazards ratio* P Value

White

Transplanted

Old allocation system Reference Reference

New allocation system 1.39 (1.31–1.48) <0.001 1.33 (1.25–1.42) <0.001

Black

Transplanted

Old allocation system Reference Reference

New allocation system 1.41 (1.28–1.57) <0.001 1.32 (1.19–1.48) <0.001

Hispanic

Transplanted

Old allocation system Reference Reference

New allocation system 1.27 (1.09–1.49) 0.003 1.20 (1.01–1.43) 0.037

New allocation system only

Transplanted

White Reference Reference

Black 0.92 (0.85–1.00) 0.055 0.90 (0.82–0.99) 0.024

Hispanic 0.94 (0.84–1.05) 0.283 0.89 (0.79–1.01) 0.076

*Adjusted for sex, age, body mass index, work for income, education level, insurance payor, cardiomyopathy diagnosis, ECMO, intra-aortic balloon pump, 
inotropes, ventilator status, left ventricular assist device, right ventricular assist device, total artificial hearts, diabetes mellitus, ESRD, cerebrovascular accidents, 
malignancy, automated implantable cardioverter defibrillator, tobacco use, and prior cardiac surgery.

Figure 1.  Race and ethnicity of patients listed over time: proportion of patients listed for 
transplantation by race and ethnicity from 2011 to 2020.
Trends were analyzed with linear regression. Linear regression: P<0.001, all.
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Following the 2018 allocation system change, we 
found that access improved for Black and Hispanic pa-
tients relative to prior years. The old system was criti-
cized for the overuse of exception statuses for status 
1A and for a geographic sharing scheme that was not 
equitable or consistent with the final rule.20,21 This geo-
graphic sharing scheme created a waitlist time that was 
considerably higher, especially for patients in diverse, 
highly populated areas of the country.9 As a result, the 
allocation system changes included a 6-tier system and 
aimed to increase the distance at which hearts could 
be retrieved for donations, thereby aiming to alleviate 
possible sources of inequity in heart distribution.9 While 
the changes improved waitlist times for all races, we 
found disparities still persist with Black patients having 
a lower chance of transplantation compared with White 
patients. These findings highlight the continued need for 
further allocation interventions to end inequity.

The solutions to address these disparities are 
necessary but not necessarily straightforward. 
Several of the mechanisms for disparities may ulti-
mately stem from structural racism in the treatment 
of cardiovascular disease, which was recently high-
lighted in an American Heart Association Scientific 
Statement.22 Structural racism encompasses the 
societal practices that drive inequities in quality of 
housing and neighborhood environments, economic 
advancement, and education opportunities among 
others. Tangible examples include differential usage 
of guideline-directed medical therapy, poor in-
clusion of minorities in clinical trials, and a greater 
proportion of minorities that are uninsured and un-
derinsured.23 Given the multifactorial causes of dis-
parities, Nayak et al. suggest multifactorial solutions 
aimed at increased minority enrollment in clinical 

trials, expanding academic-community partnership, 
and increased diversification of the healthcare work-
force to name a few solutions.23 To fully eradicate 
these disparities in cardiac transplantation, it will be 
necessary to address societal policies that lead to 
disparate cardiovascular disease outcomes.

Limitations
This study has several notable limitations in addition to 
being retrospective. First, differences between races 
about key social determinants of health, including ac-
cess to care, social support systems, and income 
could not be assessed because of limitations of the 
UNOS database. Second, while we found that the 
percentage of Black and Hispanic patients listed and 
receiving cardiac transplantation has increased, these 
improvements do not necessary reflect the propor-
tion of patients living with advanced heart failure. Our 
analysis of the UNOS database includes only patients 
accepted for listing by a transplant center. Third, while 
UNOS does capture other racial categories such as 
Asian and Pacific Islander, we a priori decided to focus 
on the 3 previously defined patient populations but 
have included a comparison of Asian and White pa-
tients as a supplemental analysis. In addition, we rec-
ognize that race is often an imprecise term, and that we 
have not included individuals who identified as having 
a mixed racial background. Fourth, we acknowledge 
that the allocation system policy has only been in effect 
for <2 years and that the heart transplantation com-
munity practices are continuing to evolve under the 
new system. In particular, the impact of the COVID-19 
pandemic on heart transplantation from 2020 remains 
incompletely understood, and likely resulted in atypical 
patterns of care.24

Figure 2.  Race and ethnicity of patients transplanted over time: proportions of patients 
transplanted by race and ethnicity from 2011 to 2020.
Trends were analyzed with linear regression. Linear regression: Black: P=0.003, Hispanic: P=0.002, 
White: P<0.001.
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CONCLUSIONS
Over the last decade, Black patients were both sig-
nificantly less likely to undergo cardiac transplantation 
than White patients and were significantly more likely 
to experience post-transplant mortality after adjust-
ment. Overall trends suggest that racial disparities in 
listing and transplant have narrowed, but significant 
work is still needed. In particular, the new allocation 
system has shown improved rates of transplantation 
and decreased waitlist times for each race and ethnic-
ity. However, Black patients were still less likely than 
White patients to undergo transplantation. Overall, 
these findings suggest that the new allocation system 
may be narrowing previously noted racial disparities in 
cardiac transplantation, but additional investigation is 
required to better understand and address continued 
disparities.
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SUPPLEMENTAL MATERIAL 

 



Table S1. Donor characteristics by race and ethnicity. 

Variables 

Black 

(N=7971) 

Hispanic 

(N=2869) 

White 

(N=21513) 

P-Value 

Age (median IQR) 30.0 [23.0-39.0] 30.0 [23.0-40.0] 31.0 [23.0-40.0] 0.158 

Female 28.5 35.2 29.1 <0.001 

BMI (median IQR) 26.7 [23.6-30.9] 26.0 [22.9-30.0] 26.5 [23.4-30.6] <0.001 

Race/Ethnicity    <0.001 

  White 61.2 50.3 67.3  

  Black 20.2 14.1 15.1  

  Hispanic 15.5 30.2 14.6  

  Asian 1.8 2.3 1.5  

Substance Use     

  Alcohol Use 16.7 15.8 16.7 0.604 

  Tobacco user 9.7 8.2 11.0 <0.001 

  Cocaine Use 12.2 11.9 10.7 0.012 

  Other Drug User 40.8 38.1 40.4 0.108 

Comorbidities     

  Hypertension 31.2 34.1 32.4 0.057 

  Malignancy 09 1.5 1.4 0.050 

  Diabetes 3.0 3.9 3.9 0.023 

Infections     

  Pneumonia 69.0 67.9 68.8 0.679 

  UTI 11.8 14.4 11.2 <0.001 

  HCV 2.6 2.3 2.6 0.634 

  CMV 62.6 63.7 60.0 <0.001 

Transplant Outcomes     

  Ischemic Time (IQR) 3.1 [2.4-3.8] 3.1 [2.4-3.8] 3.2 [2.4-3.8] 0.167 



Data are presented as median (Interquartile range [IQR]) for continuous measures, and n (%) for categorical 

variables. 

BMI = Body mass index; UTI = Urinary tract infection; HCV = Hepatitis C virus; CMV = Cytomegalovirus 

  

  Distance Traveled (IQR) 100.0 [14.0-296.8] 83.0 [14.0-280.0] 104.0 [15.0-

301.0] 

0.041 



Table S2. Listing characteristics for Asian patients. 

Variables 

White 

(N=21513) 

Asian 

(N=1095) 

P-Value 

Age 57.0 [48.0-64.0] 55.0 [44.0-62.0] <0.001 

Female 24.3 23.6 0.559 

BMI 27.6 [24.2-31.3] 23.8 [21.2-27.3] <0.001 

Primary Payer   <0.001 

  Private 54.8 57.5  

  Public 44.1 40.5  

Work for Income (at listing) 11.9 13.0 0.299 

Education Level   <0.001 

  Less than Highschool 1.7 5.1  

  Highschool 36.8 23.7  

  Post-Highschool 61.6 71.2  

Cardiac Diagnosis    

  Dilated Cardiomyopathy 44.9 45.2 0.819 

  Restrictive Cardiomyopathy 2.9 1.6 0.016 

  Ischemic Cardiomyopathy 37.6 38.8 0.432 

  Congenital cardiomyopathy 4.2 2.7 0.016 

  Hypertrophic cardiomyopathy 3.0 2.5 0.275 

  Valvular Cardiomyopathy 1.4 1.6 0.443 

Cardiac Support at Time of 

listing 

   

  Ventilator 2.2 3.3 0.013 

  Inotropes 28.4 34.9 <0.001 

  LVAD 26.9 22.4 0.001 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  RVAD +/- LVAD or MCS 

unspecified 

1.6 2.3 0.077 

  TAH 0.5 0.5 0.687 

  ECMO 2.1 3.1 0.028 

  IABP 5.7 7.1 0.045 

Comorbidities    

  Diabetes 28.2 38.2 <0.001 

  Tobacco user 47.8 35.2 <0.001 

  Malignancy 9.8 4.8 <0.001 

  Prior stroke 5.9 4.5 0.045 

  ESRD 2.6 5.5 <0.001 

  AICD 73.4 62.1 <0.001 

  Prior Cardiac Surgery 43.7 36.4 <0.001 

HLA Match (3+ alleles) 16.4 10.5 <0.001 

Outcomes    

  Waitlist Time (IQR) 84.0 [23.0-252.0] 50.0 [13.0-160.0] <0.001 

Old Status at Listing   <0.001 

  1A 23.5 31.0  

  1B 44.1 41.6  

  2 32.4 27.4  

New Status at Listing   0.001 

  1 4.7 6.7  

  2 18.6 25.4  

  3 10.8 15.8  

  4 39.8 31.1  

  5 1.8 3.3  

  6 24.4 17.7  



Data are presented as median (Interquartile range) for continuous measures, and n (%) for categorical variables. 

BMI = Body mass index; LVAD = Left ventricular assist device; RVAD = Right ventricular assist device; MCS = 

Mechanical circulatory support; TAH = Total artificial heart; ECMO = Extracorporeal membrane oxygenation; 

IABP = Intra-aortic balloon pump; ESRD = End-stage renal disease; AICD = Automated implantable cardioverter 

defibrillator 

  



Table S3. Cox regression for outcomes among Asian patients. 

*Adjusted for sex, age, BMI, insurance payor, work for income, education level, cardiomyopathy 

diagnosis, ECMO, IABP, inotropes, ventilator status, LVAD, RVAD, TAH, diabetes, ESRD, CVA, 

malignancy, AICD, tobacco use, prior cardiac surgery, and HLA mismatch.  

 

 Unadjusted Hazards 

Ratio 

P-

Value 

Adjusted Hazards 

Ratio* 

P-

Value 

Transplanted     

  White Reference    

  Asian 1.37 (1.28-1.47) <0.001 1.38 (1.28-1.48) <0.001 

Waitlist Death     

  White Reference    

  Asian 0.96 (0.74-1.26) 0.777 0.85 (0.64-1.13) 0.268 

Post-Transplant Death     

  White Reference    

  Asian 0.93 (0.77-1.11) 0.392 2.20 (0.76-6.36) 0.144 


