
P
os

te
d

on
A

u
th

or
ea

20
A

p
r

20
21

—
T

h
e

co
p
y
ri

gh
t

h
ol

d
er

is
th

e
au

th
or

/f
u
n
d
er

.
A

ll
ri

gh
ts

re
se

rv
ed

.
N

o
re

u
se

w
it

h
ou

t
p

er
m

is
si

on
.

—
h
tt

p
s:

//
d
oi

.o
rg

/1
0.

22
54

1/
au

.1
61

89
31

72
.2

73
68

77
6/

v
1

—
T

h
is

a
p
re

p
ri

n
t

a
n
d

h
a
s

n
o
t

b
ee

n
p

ee
r

re
v
ie

w
ed

.
D

a
ta

m
ay

b
e

p
re

li
m

in
a
ry

.

Impact of Various Sizing Metrics on Female Donor to Male

Recipient Heart Transplant Outcomes

Nicholas Hess1, Gavin Hickey2, Ibrahim Sultan3, Yisi Wang2, and Arman Kilic2

1University of Pittsburgh Medical Center
2University of Pittsburgh Medical Center Health System
3University of Pittsburgh

April 20, 2021

Abstract

Background: This study evaluated the impact of various sizing metrics on outcomes of female donor to male recipient orthotopic

heart transplantation (OHT). Methods: We queried the United Network of Organ Sharing database to analyze all isolated,

primary adult OHTs from 1/12010-3/20/2020. Patients were stratified by donor-recipient sex pairing. Logistic regression was

used to investigate risk-adjusted effects of current size matching criteria (weight ratio, body mass index (BMI) ratio, predicted

heart mass (pHM) ratio) on one-year post-transplant mortality. Kaplan-Meier analysis was used to compare posttransplant

survival among cohorts. Results: A total of 22,450 patients were analyzed, of which 3,019 (13.4%) underwent female-to-male

transplantation. Of sex-matched pairs, female-to-male donation had the lowest proportion of undersized hearts using weight and

BMI ratio metrics (10.5% and 5.2%) but had the highest proportion of undersizing using pHM metrics (48.1%) (all P<0.001).

Female-to-male recipients had the lowest rate of unadjusted one-year survival (90.0%, P = 0.0169), and increased hazards of

mortality after risk adjustment (OR 1.17, 95% CI 1.01-1.36, P=0.034)). Undersizing using pHM (donor-recipient ratio < 0.85)

was the only metric found to be associated in increased mortality after risk adjustment (OR 1.32, 95% CI 1.02 to 1.71, P=0.035).

Conclusions: Female-to-male heart transplantation has the worst survival of all sex-matching combinations. Although female

donors in this cohort are appropriately sized using traditional metrics, half are under-sized using pHM. This, combined with its

strong association with mortality, underscores the importance of routine pHM assessment when evaluating female donors for

male recipients.

Introduction

Orthotopic heart transplantation (OHT) remains the gold standard treatment for advanced stage heart
failure1. When selecting an appropriate donor for each intended recipient, it is paramount that donor-to-
recipient sizing is within acceptable standards in order to meet the cardiac output demands of its recipient2,3.
As a donor heart under consideration typically cannot be directly inspected prior to the deployment of a
harvesting team, a number of different metrics have been utilized in clinical practice as a quick tool for sizing.
These metrics include height, weight, and/or body mass index (BMI) ratios, and even predicted heart mass
(pHM) calculations2–6. For weight sizing, some experts have advocated to finding a donor-recipient match
pair with [?] 30% weight discrepancy7, but others advocate for a more conservative [?] 20% discrepancy8,9.
However, the correlations with some of these measurements to actual heart size have come into question.

In addition to choosing a donor heart of optimal size, considerations must also be taken into donor and
recipient gender. Prior study has suggested that female to male (FtoM) donation may be associated with
increased risk of posttransplant mortality10–13. A possible explanation is that a donor female graft may
be more likely to be under-sized when paired with a male recipient, resulting in a cardiac supply-demand
mismatch in the posttransplant period. As there is no definitive consensus with regards to how donor-
recipient heart sizing should be conducted, we sought to analyze the distributions of sizing in the FtoM
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. OHT population using available sizing metrics. We aimed to investigate the impacts of these metrics on
posttransplant survival in this potentially higher-risk transplant cohort.

Patients and Methods

Data Source

The United Network for Organ Sharing (UNOS) database was utilized for this study, which is a prospectively
collected registry of all United States solid organ transplants since 1987. For this study, we analyzed patients
who underwent isolated, primary OHT from January 1, 2010 to March 20, 2020. Patient and medical center
identifiers were excluded from the analysis and manuscript. This study was approved by the Institutional
Review Board at the University of Pittsburgh.

Study Design

For this analysis, we included adult patients (18 years or older) who underwent OHT within the aforemen-
tioned study period. Patients who underwent concurrent simultaneous OHT with any other solid organ
transplants, as well as heterotopic heart transplants were excluded. Patients were stratified based on donor-
recipient sex pairing.

The primary outcome of this study was one-year posttransplant survival. Secondary outcomes included
postoperative complications, hospital length of stay, and rates of drug-treated one-year acute rejection.
Predictors of one-year mortality were also modeled.

Statistical Analysis

Continuous data are presented as mean (± standard deviation) for normally distributed variables or median
(interquartile range (IQR)) for non-normally distributed variables. Categorical data are displayed as number
(percentage). Preoperative baseline characteristics were compared between groups using Student’s t-test for
normally distributed continuous variables and Wilcoxon rank sum test for non-normally distributed variables.
Categorical variables were compared using chi square and Fisher’s exact test as indicated.

Kaplan Meier survival analysis was used to compare actuarial survival between patient cohorts. Multivariable
logistic regression was performed to evaluate the risk-adjusted predictors of one-year posttransplant mortality.
Statistical analysis was performed using Stata version 16 (StataCorp, College Station, TX, USA).

Results

This study included a total of 22,450 OHT recipients. Of these, 13,389 (59.6%) were male and received a
heart from a male donor (MtoM), 3,660 (16.3%) were female and received a heart from a female donor
(FtoF). A total of 2,292 (10.2%) recipients were female and received a heart from a male donor (MtoF), and
3,019 (13.4%) were male and received a heart from a female donor (FtoM). Baseline recipient, donor, and
transplant characteristics are presented in Table 1 . Median age was highest in the FtoM cohort, and this
cohort had both the highest percentage of patients with ischemic cardiomyopathy and lowest percentage of
patients with nonischemic cardiomyopathy (all P<0.001).

Distributions of donor-to-recipient sizing are presented inTable 2 . For the weight and BMI metrics, a cutoff
of > 20% donor-to-recipient discrepancy, or a donor-to-recipient ratio < 0.8 were used to define “undersized”.
A > 15% donor-to-recipient discrepancy, or a donor-to-recipient ratio < 0.85 were used to define undersizing
using the pHM metric. These thresholds were based on prior publications6,8,9. FtoM recipients were least
commonly undersized based on weight and BMI sizing metrics (both P<0.001). When using the pHM sizing
metric, FtoM recipients were most commonly undersized (48.1% undersized, P<0.001).

Following OHT, the FtoM cohort experienced the highest incidence of renal failure requiring dialysis (Table 3
) (P=0.039). Rates of posttransplant stroke and pacemaker placement were equivalent. Thirty-day mortality
was highest in the FtoM cohort and lowest in the MtoF cohort (4.6% vs 2.9%, P=0.003). Drug-treated acute
graft rejection within the first year of transplantation was highest in the FtoF cohort and lowest in the MtoM
cohort (16.5% vs 9.7%, P<0.001).
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. Median follow up time was 2.98 years (IQR 1.00 to 5.63 years). At one year, actuarial survival was greatest
in the MtoF cohort (92.0%). Actuarial survival was lowest in the FtoM cohort (90.0%, P=0.0169). Kaplan
Meier survival comparison of all donor-recipient sex pairs are displayed in Figure 1 .

A multivariable analysis was performed to identify independent risk-adjusted predictors of one-year mortality
following OHT. This analysis adjusted for multiple independent predictors of mortality including race, heart
failure etiology, body mass index, pretransplant mechanical ventilation or use of intra-aortic balloon pump,
ventricular assist device, donor age, and graft cold ischemia time. Predictors are presented in Table 4 . In
this analysis, both FtoF (HR 1.29, 95% CI 1.14 to 1.62, P=0.001) and FtoM (OR 1.17, 95% CI 1.01 to 1.36,
P=0.034) donation were associated with increased odds for mortality (in relation to MtoM).

Because the FtoM cohort was found to have the lowest unadjusted 30-day and one-year mortality, we
investigated the impact of various donor-recipient sizing metrics on posttransplant outcomes. In a univariable
analysis, donor weight undersizing was associated with a 1% increase in odds for one-year mortality for each
1% undersized in relation to the recipient, though these findings did not reach statistical significance (OR
1.01, 95% CI 1.00 to 1.01, P=0.055). This relation was also observed with undersizing based on pHM, and
did not meet statistical significance (OR 1.01, 95% CI 1.00 to 1.02, P=0.170). Undersizing by BMI was found
to have a significant association with one-year mortality (per 1% undersized, OR 1.01, 95% CI 1.00 to 1.01,
P=0.008).

Multivariable logistic regression was performed to identify independent risk factors of one-year posttransplant
mortality in the FtoM cohort. In this model, donor-recipient sizing metrics were adjusted for recipient age,
year of transplantation, heart failure etiology, total bilirubin and serum creatinine, pretransplant mechanical
ventilation, ventricular assist device, and waitlist time. Full models are displayed inSupplemental Tables
1 – 3 . In these models, donor heart undersizing was significantly associated increased odds of mortality for
all three sizing metrics (Table 5 ). For each sizing metric, a 1% increase in the degree of undersizing was
associated with a 1% increase in odds of one-year mortality. A large change in donor-recipient sizing ratio
(50% reduction, or recipient value twice that of the donor value) was associated with significant increases in
odds of mortality. Of sizing metrics, a 50% reduction in pHM ratio had the highest odds of mortality (OR
3.74, 95 CI 1.25 to 11.16, P=0.018).

Donor sizing metrics were also analyzed as categorical variables with weight and BMI ratios of < 0.8 conside-
red undersized, and with a pHM < 0.85 considered undersized. In these analyses after risk adjustment, both
undersizing based on weight (OR 1.40, 95% CI 0.94 to 2.07, P=0.095) and BMI (OR 1.47, 95% CI 0.84 to
2.58, P=0.180) were not significantly associated with posttransplant mortality. Undersizing using the pHM
metric was associated with a significant increase in mortality (OR 1.32, 95% CI 1.02 to 1.71, P=0.035).

Discussion

In this analysis, we found FtoM donation to be associated with the lowest rate of 30-day and one-year
survival in comparison of all sex-match pairs, and female donation (both FtoF and FtoM) to be associated
with increased risk adjusted hazards for one-year mortality. There was incremental risk of mortality with
incremental degree of donor heart undersizing using all three donor-to-recipient sizing metrics within the
FtoM cohort. However, based on prior sizing thresholds, only pHM was found to have significant impacts
on mortality. With large degrees of undersizing, pHM was found to have the strongest associations with
mortality. Additionally, we found that approximately half of FtoM recipients receive a donor heart with a
donor-recipient pHM ratio that is < 0.85.

Existing analyses investigating the impacts of donor undersizing based on weight (donor-recipient weight
ratio < 0.8) have had mixed conclusions7,8,14. Jayarajan and colleagues did not find associations with use of
weight-undersized donors and survival in either sex-matched or MtoF recipients. However, in FtoM recipients,
undersizing using weight metrics was associated with decreased median posttransplant survival (435 days,
P=0.0241) and risk adjusted hazards for mortality (HR 1.201, P=0.0383)14. Bergenfeldt and colleagues
found weight undersizing to be associated with increased mortality, but these findings did not apply to
obese recipients2. Other studies have identified undersizing based on weight to be associated with increased
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. mortality in UNOS status 1 patients7 and patients with increased pulmonary vascular resistance15. Other
groups have suggested undersizing based on weight metrics to be associated with early graft failure16,17. In
our analysis, we did not find donor-recipient weight ratio < 0.8 to be significantly associated with survival
in the FtoM transplant cohort.

Other groups have advocated the use of pHM as a better means of donor-recipient heart sizing3,6. Kransdorf
et al studied the use of pHM in the general OHT population6. In their analysis, undersizing based on pHM
(donor-recipient ratio < 0.86) was associated with increased hazards for one-year mortality (HR 1.34, 95%
CI 1.13 to 1.59, P<0.001). In this analysis, undersizing based on weight, BMI height, or body surface area
metrics were not found to have significant impacts on posttransplant survival in the general OHT population.
They concluded that a minimum donor-recipient pHM ratio of 0.86 was required to sustain optimal cardiac
output18. When analyzing the FtoM cohort, we found increased risk adjusted mortality risk in those who
were undersized using pHM metrics, all while no associations were found using either weight or BMI.

Prior report has suggested increased mortality following sex-mismatched transplants, but only when the
recipient is male10. This decreased survival in the FtoM cohort was observed at one year, but longer-term
impacts are not as well understood. A possible explanation for increased mortality in this cohort may be that
there is a higher propensity for female donors to be undersized in relation to their male recipients. Previous
study has suggested that an undersized donor heart may be able to increase left ventricular mass over time
to adapt to increases in systemic demand19. If true, the impacts of donor undersizing may be greatest within
the first year following transplantation.

The relationship between sex-pairing and donor sizing has proven rather complex. When evaluating female
donors for male recipients, our study found this sex-paired combination to have the lowest rates of undersizing
when using weight or BMI metrics. Furthermore, Bergenfeldt and colleagues have found no associations with
FtoM donation and inappropriate weight matched donors (donor-recipient weight ratio <0.7)2. It is possible
that this propensity for undersizing and possibility for decreased survival to be known by transplanting
surgeons, and that precaution is taken to not “undersize” a female donor to a male recipient when using
BMI or weight-based metrics. However, when analyzing this population with the pHM metric, nearly half
of the FtoM recipients were undersized (donor-recipient pHM ratio < 0.85). Reed and colleagues found that
pHM discrepancies of > 10-15% to be associated with increased mortality3. Such findings may account for
decreased survival in the FtoM OHT population. It is possible that differences in distributions of body fat
between males and females may result in differential relationships between body weight/BMI and heart size.
Therefore, weight or BMI-based sizing in sex-mismatched pairs may ultimately be inaccurate. It is possible
that pHM sizing may result in more appropriate sizing calculations when evaluating sex-mismatched donor
pairs.

Limitations

This study was prone to limitations due to its retrospective and non-randomized design. In choosing a
potential donor graft for a recipient, it is common for surgeons to employ some form of donor-to-recipient
sizing prior to organ acceptance. In this study, the analysis was conducted on patients who underwent OHT,
and therefore, donor-to-recipient pairing was not randomized. As a result, the true relationship between
donor heart sizing and outcomes may be underestimated.

Conclusions

In this analysis of patients undergoing primary OHT, we found FtoM recipients to have the lowest unadjusted
one-year posttransplant survival, and both FtoF and FtoM donation to be associated with increased hazards
of mortality after risk adjustment. When looking at proportions of undersizing in these donor-to-recipient
sex matching cohorts, FtoM had the lowest rates of undersizing using weight and BMI sizing metrics.
However, when looking at distributions of sizing using the pHM metric, FtoM recipients were actually
most frequently undersized, accounting for nearly half of the population. In this cohort, increasing degree
of undersizing is associated with increased hazards of mortality using all sizing metrics. However, in large
degrees of undersizing, pHM had the largest associations with increased mortality. It appears that donor-to-
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. recipient sizing using weight and BMI may be misleading in this FtoM cohort, and pHM may be the best
sizing metric to use for these higher-risk patient subset.
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Table 1. Baseline donor, recipient, and transplant characteristics of patients undergoing OHT according to
donor-recipient sex-paired cohorts

Male to Male Female to Female Male to Female Female to Male P-Value

N=13,389 N=3,660 N=2,292 N=3,019
Recipient Characteristics
Age (years) 57 (48-64) 55 (43-62) 53 (41-61) 59 (50-65) <0.001
Race
White 9,061 (68.0%) 2,261 (62.2%) 1,352 (59.4%) 1,999 (66.6%) <0.001
Black 2,748 (20.6%) 940 (25.9%) 674 (29.6%) 444 (14.8%)
Hispanic 1,026 (7.7%) 298 (8.2%) 178 (7.8%) 345 (11.5%)
Asian 400 (3.0%) 112 (3.1%) 61 (2.7%) 199 (6.6%)
Other 84 (0.6%) 22 (0.6%) 13 (0.6%) 16 (0.5%)
BMI (kg/m2) 27.99 (4.60) 26.49 (5.29) 27.28 (5.34) 26.38 (4.51) <0.001
Heart Failure Etiology
Non-Ischemic 6,609 (49.4%) 2,299 (63.0%) 1,477 (64.6%) 1,314 (43.6%) <0.001
Ischemic 5,252 (39.3%) 656 (18.0%) 406 (17.8%) 1,329 (44.1%)
Congenital 315 (2.4%) 161 (4.4%) 108 (4.7%) 75 (2.5%)
Restrictive 418 (3.1%) 168 (4.6%) 84 (3.7%) 125 (4.1%)
Valvular 159 (1.2%) 64 (1.8%) 36 (1.6%) 36 (1.2%)
Hypertrophic 264 (2.0%) 178 (4.9%) 96 (4.2%) 58 (1.9%)
Other 18 (0.1%) 10 (0.3%) 4 (0.2%) 4 (0.1%)
Diabetes Mellitus 3,954 (29.6%) 830 (22.8%) 519 (22.7%) 886 (29.4%) <0.001
Total Bilirubin (mg/dL) 1.00 (1.67) 0.85 (1.12) 0.94 (1.65) 1.00 (1.52) <0.001
Serum Creatinine (mg/dL) 1.30 (0.59) 1.08 (0.62) 1.08 (0.55) 1.26 (0.45) <0.001
Positive CMV Serology 6,985 (52.2%) 2,308 (63.1%) 1,471 (64.2%) 1,721 (57.0%) <0.001
Pretransplant Infection 1,457 (11.2%) 288 (8.1%) 227 (10.2%) 224 (7.6%) <0.001
Transfusion on Waitlist 3,074 (23.7%) 646 (18.2%) 462 (20.8%) 628 (21.3%) <0.001
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. Male to Male Female to Female Male to Female Female to Male P-Value

Mechanical Ventilation 160 (1.2%) 41 (1.1%) 15 (0.7%) 53 (1.8%) 0.003
Intensive Care Unit 4,108 (30.7%) 1,064 (29.1%) 806 (35.2%) 960 (31.8%) <0.001
Intravenous Inotropes 4,371 (32.6%) 1,472 (40.2%) 908 (39.6%) 1,206 (39.9%) <0.001
Intra-Aortic Balloon Pump 1,320 (9.9%) 325 (8.9%) 235 (10.3%) 288 (9.5%) 0.25
Extracorporeal Membrane Oxygenation 172 (1.3%) 34 (0.9%) 35 (1.5%) 34 (1.1%) 0.17
Donor Characteristics
Donor Age (years) 29 (22-39) 34 (24-43) 27 (21-37) 35 (26-44) <0.001
Donor Race
White 8,487 (63.4%) 2,506 (68.5%) 1,315 (57.4%) 2,069 (68.5%) <0.001
Black 2,283 (17.1%) 522 (14.3%) 385 (16.8%) 483 (16.0%)
Asian 2,204 (16.5%) 496 (13.6%) 512 (22.3%) 374 (12.4%)
Hispanic 209 (1.6%) 93 (2.5%) 38 (1.7%) 46 (1.5%)
Other 206 (1.5%) 43 (1.2%) 42 (1.8%) 47 (1.6%)
BMI (kg/m2) 27.26 (5.43) 27.98 (6.82) 25.11 (4.84) 30.07 (7.17) <0.001
Mechanism of Death
Trauma 7,387 (55.2%) 1,029 (28.1%) 1,318 (57.6%) 841 (27.9%) <0.001
Cardiovascular 2,061 (15.4%) 1,123 (30.7%) 339 (14.8%) 973 (32.2%)
Drug Overdose 1,772 (13.2%) 616 (16.8%) 218 (9.5%) 486 (16.1%)
Other 2,167 (16.2%) 889 (24.3%) 414 (18.1%) 719 (23.8%)
Diabetes Mellitus 410 (3.1%) 192 (5.3%) 64 (2.8%) 166 (5.5%) <0.001
Hypertension 4,228 (31.9%) 1,169 (32.3%) 667 (29.4%) 977 (32.6%) 0.061
Serum Creatinine (mg/dL) 1.60 (1.60) 1.26 (1.33) 1.46 (1.50) 1.28 (1.29) <0.001
Donor LVEF <50% 207 (1.5%) 50 (1.4%) 33 (1.4%) 38 (1.3%) 0.63
Positive CMV Serology 7,755 (58.2%) 2,482 (68.1%) 1,406 (61.6%) 2,024 (67.4%) <0.001
Hepatitis C Positive 445 (3.3%) 140 (3.8%) 52 (2.3%) 92 (3.0%) 0.010
Transplant Characteristics
Days Listed 118 (31-335) 75 (21-232) 72 (19-237) 77 (19-249) <0.001
Donor Distance from Recipient Hospital (nautical miles) 86 (12-275) 151 (22-352) 92.5 (12-281.5) 123 (22-334) <0.001
Cold Ischemic Time (hours) 3.1 (2.4-3.8) 3.2 (2.5-3.9) 3.1 (2.3-3.8) 3.3 (2.5-3.9) <0.001

BMI, body mass index

CMV, cytomegalovirus

LVEF, left ventricular ejection fraction

Table 2. Incidence of donor graft undersizing according to three available sizing metrics

among various donor-recipient sex-paired cohorts

Male to Male Female to Female Male to Female Female to Male P-Value

N=13,389 N=3,660 N=2,292 N=3,019
Weight Ratio
Normal ([?]0.8) 11,042 (82.5%) 3,274 (89.5%) 2,003 (87.4%) 2,702 (89.5%) <0.001
Undersized (<0.8) 2,347 (17.5%) 386 (10.5%) 289 (12.6%) 317 (10.5%)
BMI Ratio
Normal ([?]0.8) 10,955 (81.8%) 3,195 (87.3%) 1,654 (72.2%) 2,861 (94.8%) <0.001
Undersized (<0.8) 2,434 (18.2%) 465 (12.7%) 638 (27.8%) 158 (5.2%)
pHM Ratio
Normal ([?]0.85) 12,361 (92.3%) 3,465 (94.7%) 2,287 (99.8%) 1,568 (51.9%) <0.001
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. Male to Male Female to Female Male to Female Female to Male P-Value

Undersized (<0.85) 1,028 (7.7%) 195 (5.3%) 5 (0.2%) 1,451 (48.1%)

BMI, body mass index

pHM, predicted heart mass

Table. 3. Posttransplant outcomes among various sex-matched cohorts

Male to Male Female to Female Male to Female Female to Male P-Value

N=13,389 N=3,660 N=2,292 N=3,019
Renal Failure Requiring Dialysis 1,509 (11.5%) 404 (11.3%) 215 (9.6%) 354 (11.9%) 0.039
Stroke 384 (2.9%) 93 (2.6%) 77 (3.4%) 81 (2.7%) 0.29
Permanent Pacemaker 388 (3.0%) 102 (2.8%) 63 (2.8%) 82 (2.8%) 0.93
Hospital Length of Stay (days) 15 (11-22) 16 (11-24) 15 (11-22) 15 (11-23) <0.001
Drug-Treated Acute Rejection 1,276 (9.7%) 597 (16.5%) 305 (13.5%) 300 (10.1%) <0.001
30-Day Mortality 433 (3.3%) 126 (3.6%) 64 (2.9%) 135 (4.6%) 0.003

Table 4. Multivariable Logistic Regression for one-year mortality following OHT.

Odds Ratio 95% Confidence Interval P-Value

Age, increasing, per year 1.02 1.02, 1.03 <0.001
Transplant year, increasing, per year 1.08 1.06, 1.10 <0.001
Race
White Ref Ref Ref
Black 1.03 0.90, 1.17 0.684
Hispanic 1.36 1.14, 1.62 0.001
Asian 1.01 0.75, 1.35 0.961
Other 0.40 0.16, 1.00 0.051
Donor-Recipient Sex Match
MtoM Ref Ref Ref
FtoF 1.29 1.12, 1.49 0.001
MtoF 1.19 1.00, 1.42 0.057
FtoM 1.17 1.01, 1.36 0.034
BMI, increasing, per 1 kg/m2 1.03 1.02, 1.04 <0.001
Heart Failure Etiology
Non-Ischemic Ref Ref Ref
Ischemic 1.11 0.99, 1.25 0.078
Congenital 3.04 2.32, 4.00 <0.001
Restrictive 1.50 1.16, 1.94 0.002
Valvular 0.95 0.59, 1.52 0.824
Hypertrophic 1.11 0.79, 1.56 0.534
Other 5.04 2.16, 11.76 <0.001
Diabetes mellitus 1.09 0.98, 1.22 0.128
Total bilirubin, increasing, per 1 mg/dL 1.16 1.12, 1.19 <0.001
Serum creatinine, increasing, per 1 mg/dL 1.16 1.08, 1.24 <0.001
Pretransplant mechanical ventilation 3.10 2.20, 4.36 <0.001
Pretransplant ICU 1.19 1.05, 1.36 0.008
Pretransplant IABP 1.31 1.07, 1.59 0.008
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. Odds Ratio 95% Confidence Interval P-Value

VAD device
None Ref Ref Ref
LVAD 1.34 1.19, 1.52 <0.001
RVAD 2.24 0.93, 5.39 0.073
TAH 4.08 2.86, 5.81 <0.001
LVAD + RVAD 1.86 1.35, 2.56 <0.001
Donor age, increasing, per year 1.01 1.00, 1.01 <0.001
Graft cold ischemia time, increasing, per hour 1.18 1.13, 1.23 <0.001
Waitlist time, increasing, per day 1.00 1.00, 1.00 0.137

BMI, body mass index

ICU, intensive care unit

LVAD, left ventricular assist device

FtoM, female-to-male

FtoF, female-to-female

MtoF, male-to-female

MtoM, male-to-male

RVAD, right ventricular assist device

TAH, total artificial heart

VAD, ventricular assist device

Table 5. Multivariable logistic regression for one-year mortality of OHT recipients undergoing female-to-
male donation

Odds Ratio 95% Confidence Interval P-Value

Donor-Recipient Under-Sizing, per 1%
Weight 1.01 1.00, 1.01 0.013
BMI 1.01 1.00, 1.01 0.002
pHM 1.01 1.00, 1.02 0.039
Donor-Recipient Ratio, per 50% reduction
Weight 2.21 1.29, 3.78 0.004
BMI 2.43 1.49, 3.99 <0.001
pHM 3.74 1.25, 11.16 0.018

BMI, body mass index

pHM, predicted heart mass

Figure Legend

Figure 1. One-year unadjusted posttransplant survival of all four sex-paired recipient cohorts following
orthotopic heart transplantation
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