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ABSTRACT
OBJECTIVES The aim of this study was to identify differences in survival on the basis of type of heart disease while
awaiting orthotopic heart transplantation (OHT).
BACKGROUND Patients with restrictive cardiomyopathy (RCM), congenital heart disease (CHD), or hypertrophic cardiomyopathy (HCM) may be at a disadvantage while awaiting OHT because they often are poor candidates for mechanical
circulatory support and/or inotropes.
METHODS The study included all adults in the Scientiﬁc Registry of Transplant Recipients database awaiting OHT from
2004 to 2014, and outcomes were evaluated on the basis of type of heart disease. The primary endpoint was time to allcause mortality, censored at last patient follow-up and time of transplantation. Multivariate Cox proportional hazards
modeling was performed to evaluate survival by type of cardiomyopathy.
RESULTS There were 14,447 patients with DCM, 823 with RCM, 11,799 with ischemic cardiomyopathy (ICM), 602 with
HCM, 964 with CHD, 584 with valvular disease, and 1,528 in the “other” category (including 1,216 for retransplantation).
During median follow-up of 3.7 months, 4,943 patients died (1,253 women, 3,690 men). After adjusting for possible
confounding variables including age, renal function, inotropes, mechanical ventilation, and mechanical circulatory support, the adjusted hazard ratios by diagnoses relative to DCM were 1.70 for RCM (95% conﬁdence interval [CI]: 1.43 to
2.02), 1.10 for ICM (95% CI: 1.03 to 1.18), 1.23 for HCM (95% CI: 0.98 to 1.54), 1.30 for valvular disease (95% CI: 1.07 to
1.57), 1.37 for CHD (95% CI: 1.17 to 1.61), and 1.51 for “other” diagnoses (95% CI: 1.34 to 1.69). Sex was a signiﬁcant
modiﬁer of mortality for ICM, RCM, and “other” diagnoses (p < 0.05 for interaction).
CONCLUSIONS In the United States, patients with RCM, CHD, or prior heart transplantation had a higher risk for death
while awaiting OHT than patients with DCM, ICM, HCM, or valvular heart disease. (J Am Coll Cardiol HF 2016;4:689–97)
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ABBREVIATIONS
AND ACRONYMS
CHD = congenital heart disease
CI = conﬁdence interval
DCM = dilated cardiomyopathy
ECMO = extracorporeal
membrane oxygenation

HCM = hypertrophic
cardiomyopathy

HR = hazard ratio
IABP = intra-aortic
balloon pump
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dure PROC MI and generated 5 models with imputed
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highest percentage of Medicaid patients, and had the
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function and the highest percentage of temporary

30,747 adult patients with HF (25% women) awaiting

mechanical circulatory support (13%), dialysis (9%),

OHT are shown in Table 1. This cohort included 14,447
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T A B L E 1 Baseline Characteristics

DCM
(n ¼ 14,447)

RCM
(n ¼ 823)

ICM
(n ¼ 11,799)

HCM
(n ¼ 602)

Valvular Heart Disease
(n ¼ 584)

CHD
(n ¼ 964)

Other
(n ¼ 1,528)

Female

4,562 (32)

291 (35)

Age, yrs

49  13

53  12

1,556 (13)

231 (38)

208 (36)

385 (40)

535 (35)

58  8

46  14

54  11

36  12

45  15

White

8,190 (57)

Black

4,461 (31)

600 (73)

9,380 (80)

489 (81)

396 (68)

795 (82)

1,101 (72)

166 (20)

1,210 (10)

52 (9)

105 (18)

82 (9)

Hispanic

247 (16)

1,260 (9)

36 (4)

757 (6)

35 (6)

51 (9)

55 (6)

125 (8)

536 (4)

21 (3)

452 (4)

26 (4)

32 (5)

32 (3)

55 (4)

Private

7,658 (53)

590 (72)

5,994 (51)

411 (68)

327 (56)

584 (61)

877 (57)

Medicare

3,826 (26)

157 (19)

4,142 (35)

110 (18)

170 (29)

152 (16)

400 (26)

Medicaid

2,106 (15)

40 (5)

1,028 (9)

56 (9)

63 (11)

185 (19)

188 (12)

857 (6)

36 (4)

635 (5)

25 (4)

24 (4)

43 (4)

63 (4)

Race

Other
Insurance

Other
BMI, kg/m2
14–19

734 (5)

46 (6)

266 (2)

35 (6)

46 (8)

138 (14)

97 (6)

20–24

3,842 (27)

262 (32)

2,715 (23)

179 (30)

197 (34)

347 (36)

465 (30)

25–29

4,877 (34)

305 (37)

4,727 (40)

207 (34)

233 (40)

269 (28)

527 (34)

30–34

3,457 (24)

167 (20)

3,100 (26)

142 (24)

83 (14)

163 (17)

316 (21)

35–40

1,514 (10)

43 (5)

974 (8)

38 (6)

25 (4)

45 (5)

118 (8)
420 (27)

UNOS status
1A

3,319 (23)

145 (18)

2,539 (22)

100 (17)

115 (20)

107 (11)

1B

6,089 (42)

212 (26)

4,175 (35)

164 (27)

198 (34)

259 (27)

331 (22)

2

4,421 (31)

439 (53)

4,544 (39)

330 (55)

258 (44)

569 (59)

727 (48)

625 (4)

27 (3)

541 (5)

*

13 (2)

29 (3)

50 (3)

O

6,685 (46)

349 (42)

4,769 (40)

270 (45)

264 (45)

447 (46)

678 (44)

A

5,073 (35)

314 (38)

4,963 (42)

232 (39)

209 (36)

367 (38)

601 (39)

B

2,050 (14)

124 (15)

1,503 (13)

77 (17)

81 (14)

117 (12)

180 (12)

639 (4)

36 (4)

564 (5)

23 (4)

30 (5)

33 (3)

69 (5)

Inactive
ABO blood type

AB
Era
1/1/2004–3/31/2008

4,729 (33)

218 (26)

4,431 (38)

195 (32)

245 (42)

339 (35)

523 (34)

4/1/2008–9/3/2014

9,718 (67)

605 (74)

7,368 (62)

407 (68)

339 (58)

625 (65)

1,005 (66)

Tobacco use

5,672 (39)

253 (31)

7,356 (62)

204 (34)

226 (39)

177 (18)

371 (24)

Diabetes mellitus

3,274 (23)

113 (14)

4,518 (38)

47 (8)

98 (17)

67 (7)

308 (20)

Hypertension

5,572 (39)

251 (31)

5,962 (51)

180 (30)

203 (35)

213 (22)

661 (43)

Malignancy

1,090 (8)

109 (13)

664 (6)

*

25 (4)

22 (2)

128 (8)

Prior CVA

655 (5)

26 (3)

619 (5)

29 (5)

30 (5)

55 (6)

66 (4)

PVD

218 (2)

14 (2)

574 (5)

*

*

17 (2)

38 (2)

Dialysis at listing

353 (2)

31 (4)

305 (3)

15 (2)

18 (3)

17 (2)

143 (9)

eGFR, ml/min/1.73 m2
Serum albumin, g/dl

72  30

66  28

66  26

72  28

65  30

84  35

59  31

3.6  0.7

3.8  0.7

3.7  0.7

3.9  0.7

3.8  0.7

3.9  0.8

3.6  0.7
26.1  8.4

30.8  9.7

29.7  8.6

29.8  10.0

30.6  9.7

30.6  9.6

26.4  10.9

Cardiac index, l/min/m2

2.1  0.7

2.1  0.6

2.2  0.6

2.1  0.6

2.3  0.7

2.3  0.7

2.2  0.7

Peak VO2, ml/kg/min

12.0  3.5

12.0  3.5

11.7  3.0

11.8  3.5

11.3  3.3

13.0  3.6

12.2  4.2

Antiarrhythmic agents

4,350 (30)

182 (22)

3,800 (32)

176 (29)

203 (35)

274 (28)

259 (17)

ICD

11,112 (77)

378 (46)

8,879 (75)

480 (80)

405 (69)

450 (47)

418 (27)

Inotropes

5,201 (36)

210 (26)

3,449 (29)

157 (26)

183 (31)

226 (23)

407 (27)

LVAD

2,652 (18)

31 (4)

2,314 (20)

22 (4)

46 (8)

30 (3)

63 (4)

RVAD  LVAD or unspeciﬁed

675 (5)

16 (2)

542 (5)

11 (2)

25 (4)

20 (2)

118 (8)

TAH

69 (<1)

*

38 (<1)

*

*

*

16 (1)

IABP

670 (5)

28 (3)

714 (6)

12 (2)

14 (2)

12 (1)

94 (6)

Mean PAP, mm Hg

ECMO

88 (1)

*

99 (1)

*

*

17 (18)

103 (7)

Ventilator

316 (2)

12 (2)

394 (3)

10 (2)

20 (3)

26 (27)

150 (10)

Values are mean  SD or n (%). *n < 10 patients.
BMI ¼ body mass index; CHD ¼ congenital heart disease; CVA ¼ cerebral vascular accident; DCM ¼ dilated cardiomyopathy; ECMO ¼ extracorporeal membrane oxygenation;
eGFR ¼ estimated glomerular ﬁltration rate; HCM ¼ hypertrophic cardiomyopathy; IABP ¼ intra-aortic balloon pump; ICD ¼ implantable cardioverter-deﬁbrillator; ICM ¼
ischemic cardiomyopathy; LVAD ¼ left ventricular assist device; PAP ¼ pulmonary artery pressure; PVD ¼ peripheral vascular disease; RCM ¼ restrictive cardiomyopathy;
RVAD ¼ right ventricular assist device; TAH ¼ total artiﬁcial heart; UNOS ¼ United Network for Organ Sharing; VO2 ¼ oxygen consumption.
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F I G U R E 1 Survival Differences Awaiting Orthotopic Heart Transplantation Stratiﬁed by Type of Heart Disease

1.0

Patient Survival

.9

.8
Heart Disease
CHD
DCM
ICM
HCM
Valvular
RCM
Other

.7

.6

Log-Rank p-value <0.0001

.5
0

3

6

9

15

12

18

24

21

Months following OHT Listing
Kaplan-Meier survival curves while awaiting orthotopic heart transplantation (OHT) according to type of heart disease, with censoring at time
of heart transplantation. CHD ¼ congenital heart disease; DCM ¼ dilated cardiomyopathy; HCM ¼ hypertrophic cardiomyopathy; ICM ¼
ischemic cardiomyopathy; other ¼ 1,216 prior heart transplantations and 312 “other” types of heart failure; RCM ¼ restrictive cardiomyopathy;
valvular ¼ valvular heart disease.

and 1B). In contrast, the majority of patients with RCM,

ventilation (HR: 1.42; 95% CI: 1.24 to 1.62; p < 0.0001)

HCM, and CHD were initially listed at the lowest pri-

but lower than ECMO (HR: 1.95; 95% CI: 1.61 to 2.36;

ority (UNOS status 2). About 50% of those patients with

p < 0.0001) (Online Table 1). As a sensitivity analysis,

“other” heart diseases were listed as UNOS status 1,

we excluded patients with VADs, and qualitative re-

and 50% were listed as UNOS status 2.

sults were similar to those shown in Table 2. There

WAITLIST MORTALITY. A total of 4,943 patients died

was an interaction between sex and type of cardio-

(1,253 women, 3,690 men) during a median follow-up

myopathy (Figure 2), with women at higher risk for

period of 3.7 months (interquartile range: 0.9 to 12.8

death compared with men for ICM (p < 0.01) and

months). Patients with RCM, valvular disease, and

“other” diagnoses (p ¼ 0.03) and lower risk for death

“other” diagnoses had worse survival compared with

compared with men for RCM (p ¼ 0.048).

those with all other types of heart disease listed for

HEART TRANSPLANTATION. The rate of heart trans-

OHT (Figure 1). Patients with HCM awaiting OHT had

plantation was highest among patients with RCM or

the best survival for the ﬁrst 12 months and survival

HCM and lowest among those with CHD or “other”

similar to patients with ICM at 24 months by univariate analysis. After adjusting for multiple confound-

T A B L E 2 Multivariate Analysis

ing variables, patients with RCM compared with those
with DCM had the highest risk for mortality, followed
by those with “other” diagnoses, CHD, and then

RCM

valvular disease. Patients with ICM and HCM had

ICM

better survival than those with the aforementioned

HCM

heart diseases but a higher risk for death than those

Valvular heart disease

with DCM after multivariate analysis (Table 2). The

CHD

risk for death for patients with RCM (hazard ratio

Other

[HR]: 1.70; 95% conﬁdence interval [CI]: 1.43 to 2.02;
p < 0.0001) and “other” diagnoses (HR: 1.51; 95% CI:
1.34 to 1.69; p < 0.0001) compared with that of patients with DCM was higher than IABP (HR: 1.43; 95%
CI: 1.28 to 1.60; p < 0.0001), inotropes (HR: 1.38; 95%
CI: 1.29 to 1.47; p < 0.0001), and mechanical

Unadjusted

Adjusted Model 1

—

—

—

1.50 (1.27–1.77)*

1.70 (1.43–2.02)*

1.80 (1.51–2.13)*

1.17 (1.10 –1.24)*

1.10 (1.03–1.18)*

1.13 (1.05–1.21)*

1.23 (0.98–1.54)

1.28 (1.02–1.60)*

DCM (reference)

0.99 (0.79–1.24)
1.33 (1.10–1.60)*
0.96 (0.83–1.12)
1.78 (1.60–1.98)*

Adjusted Model 2

1.30 (1.07–1.57)*

1.35 (1.12–1.63)*

1.37 (1.17–1.61)*

1.50 (1.28–1.76)*

1.51 (1.34–1.69)*

1.64 (1.46–1.84)*

Values are hazard ratio (95% conﬁdence interval). Model 1 includes sex, age, race, insurance, BMI,
ABO blood type, hypertension, era, tobacco use, diabetes mellitus, malignancy, prior CVA, PVD,
dialysis, eGFR, albumin, mean PAP, cardiac index, ICD, mechanical ventilation, IABP, ECMO, VAD,
TAH, and inotropes and excludes UNOS status. Model 2 includes sex, age, race, insurance, BMI,
ABO blood type, hypertension, era, tobacco use, diabetes mellitus, malignancy, prior CVA, PVD,
dialysis, eGFR, albumin, mean PAP, cardiac index, ICD, and UNOS status. *p < 0.05.
Abbreviations as in Table 1.
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F I G U R E 2 Sex Differences in Survival on the Basis of Type of Heart Disease

Predictors of Mortality

HR (95% CI)

P Value

Restrictive Cardiomyopathy
0.06

Female
Male

<0.0001

Interaction

0.0481

Ischemic Cardiomyopathy
Female

<0.01

Male

0.14

Interaction

<0.01

Hypertrophic Cardiomyopathy
Female

0.38

Male

0.11

Interaction

0.85

Female

0.85

Male

<0.01

Interaction

0.09

Valvular

Congenital Heart Disease
0.22

Female

<0.0001

Male

0.11

Interaction
Other
Female

<0.0001

Male

<0.0001

Interaction

0.03
0

1

2.5

The risk of being female or male with a given type of heart disease while awaiting heart transplantation was assessed by multivariate Cox
proportional hazard analyses adjusting for sex, age, race, insurance, body mass index, ABO blood type, hypertension, era, tobacco use, diabetes
mellitus, malignancy, prior cerebral vascular accident, peripheral vascular disease, dialysis, estimated glomerular ﬁltration rate, albumin, mean
pulmonary arterial pressure, cardiac index, implantable cardioverter-deﬁbrillator, mechanical ventilation, intra-aortic balloon pump, extracorporeal membrane oxygenation, ventricular assist device, total artiﬁcial heart, and inotropes. The analyses also included possible interactions
between female sex and type of heart disease. CI ¼ conﬁdence interval; HR ¼ hazard ratio.

types of heart disease (Figure 3). More than 50% of the

in other subgroups. Most patients at the time of

study cohort underwent OHT at the conclusion of the

transplant were UNOS status 1A or 1B. Permanent

study (see Table 3 for data stratiﬁed by heart disease).

mechanical circulatory support (VAD or TAH) at the

Among the different heart diseases, patients with CHD

time of transplantation was most common in patients

were less likely to undergo transplantation than those

with DCM or ICM and least likely in those with CHD or
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F I G U R E 3 Time to Heart Transplantation Stratiﬁed by Type of Heart Disease

Cumulative Incidence of Heart Transplantation (%)

90
80
70
60
50
Heart Disease
CHD
DCM
ICM
HCM
Valvular
RCM
Other

40
30
20
10

Log-Rank p-value <0.001
0
0

12

24

48

36

60

Months following OHT Listing

Time to heart transplantation among patients on the waiting list, with data stratiﬁed by type of heart disease. Abbreviations as in Table 1.

RCM. ECMO was rarely used to bridge patients to

with DCM. Patients with HCM had a better prognosis

transplantation but more likely to be used among

but still worse than those with DCM and ICM. There

those with CHD and “other” types of heart disease.

was an interaction between sex and type of heart

Few patients had mechanical ventilation at the time of

disease, with women compared with men at higher

transplantation, with those with CHD or “other” di-

risk for death with ICM and “other” diagnoses and

agnoses more likely than those with DCM, RCM, ICM,

lower risk for death with RCM.
Our research is the ﬁrst to document differences in

HCM, or valvular disease.

adult outcomes on the basis of type of cardiomyopa-

DISCUSSION

thy while awaiting heart transplantation. The results
for adults with RCM are similar to those in pediatric

In a large, national transplantation registry, we found

patients (8). Poor survival among patients with heart

differences in adult survival on the basis of type of

diseases such as RCM, CHD, and “other” types may be

heart disease while awaiting cardiac transplantation.

due to differences in the underlying disease or in the

After adjustment for possible confounding variables,

ability to rescue patients with inotropes and perma-

RCM, CHD, and “other” types of heart disease were

nent mechanical circulatory support while they wait

associated with the highest risk of death compared

for transplantation. The rate of heart transplantation

T A B L E 3 Characteristics at Time of Heart Transplantation

OHT

DCM

RCM

ICM

HCM

Valvular Heart Disease

CHD

Other

9,616 (67)

540 (66)

7,758 (66)

422 (70)

377 (65)

554 (57)

1,101 (72)
507 (46)

UNOS status
1A

5,272 (55)

261 (48)

3,866 (50)

200 (47)

174 (46)

236 (43)

1B

3,578 (37)

203 (38)

2,941 (38)

154 (36)

145 (38)

230 (42)

392 (36)

2

766 (8)

76 (14)

951 (12)

68 (16)

58 (15)

87 (16)

202 (18)

LVAD

3,036 (32)

42 (8)

2,413 (31)

46 (11)

53 (14)

28 (5)

132 (12)

RVAD  LVAD or unspeciﬁed

786 (8)

15 (3)

544 (7)

18 (4)

16 (4)

19 (3)

102 (9)

TAH

125 (1)

*

60 (1)

*

*

*

16 (1)

ECMO

60 (1)

*

46 (1)

*

*

11 (2)

30 (3)

Ventilator

163 (2)

*

175 (2)

*

*

20 (4)

59 (5)

Values are n (%). *n < 10 patients.
Abbreviations as in Table 1.
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may also have contributed to the higher mortality rate

moderate to severe systolic dysfunction (14). Finally,

among patients with CHD and “other” types of dis-

the slow rate of transplantation in this subgroup may

ease, but not those with RCM.

have been due to sensitization (suspected but not

The current heart transplant allocation system is
based on severity of illness, deﬁned by the use of

proved) and/or failure to meet criteria for highpriority status even when ill.

mechanical circulatory support, inotropes, and me-

Patients with CHD have been known to constitute a

chanical ventilation. Patients who do not meet the

high-risk group while awaiting heart transplantation.

standard criteria can be listed as high priority by

Studies have shown that patients with CHD are more

exception if deemed appropriate by their trans-

likely than those without CHD to be listed at lower

plantation centers and accepted by the UNOS regional

status, less likely to receive mechanical circulatory

board.

support at the time of listing, less likely to have ICDs,

However,

medical

providers

have

little

evidence-based knowledge to request an exception

and less likely to undergo heart transplantation (15).

on the basis of type of cardiomyopathy and even less

Waiting times are signiﬁcantly longer for patients with

information regarding the risk factors for mortality on

CHD compared with those with other diagnoses, which

the basis of type of heart disease. Without this

may be related to lower UNOS status at the time of

knowledge, the optimal timing to request high-

listing and/or sensitization due to blood transfusions

priority UNOS status remains unknown.

during prior surgical procedures (15–17). Poor prog-

RCM comprises a broad category deﬁned in the

nosis on the heart transplant waiting list and slower

SRTR database as idiopathic, amyloidosis, endocar-

rates for heart transplantation are therefore not

dial ﬁbrosis, sarcoidosis, radiation- or chemotherapy-

unexpected.

induced heart disease, and other. Prognosis is likely

Patients with HCM awaiting OHT have better

to be different for each of these subgroups and

outcomes than those with most other types of car-

dependent on the underlying cause. However, very

diomyopathy, including RCM, which is contrary to

limited survival data based on heart disease exist. In a

the popular belief that this is a disadvantaged group

single-center study evaluating only patients with

with the current allocation system (4). HCM was

light-chain cardiac amyloidosis (n ¼ 31), 35% of pa-

once considered a rare disease with a high mortality

tients died while awaiting OHT (9). Data for patients

rate but now is known to be among the most com-

with cardiac sarcoidosis are limited and confounded

mon CHDs, with an adult annual mortality rate of

by the fact that many are diagnosed after OHT by

about 0.5% and a “burned-out” phase occurring in

histological conﬁrmation of the explanted heart

3% of the HCM population. The risk for sudden

(10–12). Few other studies regarding outcomes for

death is greatest in patients <30 years of age and is

type of heart disease are available, yet another SRTR

reduced with the use of ICDs (18). Because our HCM

analysis noted ﬁndings similar to ours. By univariate

cohort had a mean age of 46  14 years, they were at

analysis,

6-month

lower risk for sudden death. This risk was further

waitlist mortality than RCM among patients listed in

reduced with 80% of the cohort having ICDs at the

2010 and 2011 (13).

time of listing.

retransplantation

had

higher

Retransplantation includes patients with allograft

STUDY LIMITATIONS. The validity of the information

vasculopathy, rejection, and unknown causes for

is dependent on the accuracy of data entry. To reduce

allograft failure. In our analysis, this cohort had poor

human error, SRTR data are assessed by edit checks,

survival while awaiting OHT, had a slower rate of

validation of data at the time of entry, and internal

transplantation, and appeared very ill at the time of

veriﬁcation when there are outliers (6). Despite these

listing (high frequencies of ECMO, mechanical venti-

attempts, critical data such as the type of heart dis-

lation, dialysis, and IABP use compared with other

ease may be inaccurate because of misdiagnosis, dif-

subgroups). They were also less likely than the other

ﬁculty with classiﬁcation when more than 1 diagnosis

subgroups to have prophylactic ICDs. There are many

is known, and failure to standardize the criteria for

possible reasons for the ﬁndings and yet few data to

each subgroup. Misdiagnosis is unlikely to occur with

support any hypothesis. The degree of illness at the

coronary artery disease or CHD. However, it is

time of listing may reﬂect the fact that there are no

possible to occur with HCM, because thickening of the

guidelines deﬁning which candidate should be

ventricle may arise from hypertension or inﬁltrative

considered for retransplantation and when to relist.

diseases. Hypertensive heart disease is more common

Lack of prophylactic ICDs may be due to few heart

among blacks and women (19,20), but in our cohort,

transplantation patients qualifying for these devices

the HCM subgroup was predominately male (62%

at the time of listing, because current guidelines for

men, 38% women), and few were black (9%), making

prophylactic ICDs are based on “native hearts” with

it less likely that a substantial number of patients
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with hypertensive heart disease were misdiagnosed

recognize these subgroups and should account for the

with HCM. Inﬁltrative diseases such as RCM could be

disadvantaged.

mislabeled as HCM. However, the baseline characteristics, including age, for RCM and HCM were very
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different, as were outcomes, suggesting no signiﬁcant
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overlap between the groups. The RCM group may
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have been mislabeled in the idiopathic and “other”
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PERSPECTIVES

Standardizing the criteria for all heart disease and
requesting pathology data post-transplantation will

COMPETENCY IN MEDICAL KNOWLEDGE: For patients

improve accuracy in the future.

awaiting heart transplantation, there are differences in survival

CONCLUSIONS

on the basis of type of heart disease. Patients with RCM, CHD, or
prior transplantation have a higher risk for death than those with

Our research demonstrates a higher mortality rate in
the United States for patients awaiting OHT on the
basis of etiology of heart disease and sex. Patients
with RCM, CHD, or prior heart transplantation had a
higher risk for death than those with DCM, ICM, HCM,
or valvular heart disease. The current heart allocation
system does not address these differences. A revised

DCM, ICM, HCM, or valvular disease.
TRANSLATIONAL OUTLOOK: Our data support a change in
the allocation system to prioritize RCM, CHD, and prior heart
transplantation over the other types of heart disease. More
research is needed to further deﬁne the risk factors for these
subgroups.

heart allocation scheme has been proposed that will
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