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EDITORIAL

Sex Equity in Heart Transplant Allocation: 
What Is Good for the Goose Is Good for the 
Gander
Selma Mohammed, MD, PhD

Heart transplantation is the gold standard therapy 
for advanced (end-stage) heart failure (HF) and 
substantially improves survival and quality of life. 

Despite comparable burden of advanced HF, men 
outnumber women 3 to 1 in listing for and receiving 
heart transplantation. Further, these trends have not 
changed substantially over time. The percentage of 
women on the heart transplant wait-list in the United 
States was 26% in 2009 and 23% in 2019, and the 
percentage of women receiving heart transplantation 
was 24% in 2009 and 28% in 2019.1 This raises an im-
portant question as to why women are less likely to 
be listed for and to receive heart transplantation com-
pared with men and whether allocation of heart trans-
plant is equitable.

In this issue of the Journal of the American Heart 
Association (JAHA), Breathett and colleagues explored 
imbalance in heart transplant/HF mortality ratio in men 
and women in the United States. The authors exam-
ined the sex differences in heart transplant and HF 
mortality in adults (aged 35–64 years) between 2016 
and 2018 nationally and at the state level. The primary 
outcome was the ratio of heart transplant rate/HF mor-
tality rate. The former data were obtained from the 

United Network for Organ Sharing, whereas the latter 
data were obtained from national mortality data and 
were used as a surrogate for advanced HF prevalence.

The national ratio of heart transplant rate/HF mor-
tality rate for women versus men was 0.62. Almost 
all states analyzed had a lower heart transplant/HF 
mortality rate ratio for women versus men, except 
for Connecticut. Furthermore, the authors described 
regional variability in transplantation of women and 
ranked the regions from the highest to the lowest 
ratio: the South, the Northeast, the West, and the 
Midwest.2

The study by Breathett et al provides a high-level 
overview of heart transplant allocation relative to HF 
mortality at the national, regional, and state levels. This 
article addresses a complex issue and is the first step 
forward in linking sex-specific transplant rate and HF 
mortality rate in the United States. The findings are 
thought provoking and raise many questions for us to 
ponder on potential explanations.

This study has several limitations. Data on ejection 
fraction and type of HF are missing. The vast majority 
of heart transplant recipients have HF with reduced 
ejection fraction. Therefore, the denominator of HF 
death may overestimate the transplant-eligible pop-
ulation. Similarly, this analysis lacks granular data on 
demographics, patients’ clinical characteristics, co-
morbidities, eligibility for heart transplantation, and 
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factors that precluded referral, listing, and/or heart 
transplantation. The 2 data sets were from different 
sources and may not reflect the same population, or 
account for migration across the states. Furthermore, 
the data only span a 2-year time frame and are re-
stricted to the ages of 35 to 64 years; secular trend 
and exclusion of younger and older adults limit gen-
eralizability of the findings.

Disparities between men and women in guideline-
directed HF therapies are well established. Women 
receive fewer diuretics, guideline-directed medical ther-
apies, and cardiac resynchronization therapy devices 
for HF compared with men.3 In contrast, there is a huge 
knowledge gap in disparities in advanced HF therapies.

Potential explanations for disproportionate share of 
heart transplantation between men and women are as 
follows: (1) innate sex differences in epidemiological, bi-
ological, and pathophysiological characteristics of HF, 
(2) underrecognition or underestimation of advanced 
HF in women, and (3) biases in referrals, evaluation, 
and listing processes.

INNATE SEX DIFFERENCES IN 
EPIDEMIOLOGICAL, BIOLOGICAL, 
AND PATHOPHYSIOLOGICAL 
CHARACTERISTICS OF HF
Community-level data on prevalence and outcomes 
of advanced HF in general and sex-specific preva-
lence in particular are unavailable. Statistics from 
advanced HF registries and clinical trials do not 
represent the “real-world” disease epidemiology. 
Women are less likely to have HF with reduced ejec-
tion fraction (wherein most heart transplants occur) 
and are overrepresented in cardiomyopathies that 
have better prognosis compared with men. However, 
contemporary community and multiracial studies 
suggest that mortality from HF with reduced ejection 
fraction is comparable in men and women.4,5 Data 
from the national vital statistics showed that of total 
mortality attributable to HF, 54% occurred in women 
and 46% occurred in men.6

An important biological factor is sex difference in 
sensitization to the human leukocyte antigens. Women 
are more likely to be sensitized to human leukocyte an-
tigens, because of prior exposure during pregnancy. 
Preexisting human leukocyte antigen antibodies may 
preclude heart transplantation, limit the compatible 
donor pool, and increase wait-list time; hence, an in-
creased risk of wait-list mortality.3 Even if women rep-
resent a lower percentage of patients who are potential 
heart transplantation candidates, the ratio of 1:3 is 
large and is not entirely explicable on the basis of sex 
differences in epidemiological, biological, and patho-
physiological characteristics.

UNDERRECOGNITION OR 
UNDERESTIMATION OF ADVANCED 
HF IN WOMEN
Women with HF have greater symptom burden, greater 
impairment of physical activities, and worse health-
related quality of life than men.7,8 Nonetheless, women 
are less likely to recognize and attribute their symp-
toms to heart disease, and they may manifest different 
symptoms.7 Identifying patients with HF is challenging 
in and of itself, because of lack of single diagnostic cri-
teria for advanced HF. Physicians not attuned to differ-
ent symptoms in women may face greater challenges 
diagnosing advanced HF in women.9 Timely diagnosis 
and referral are key to provision of heart transplantation 
and to improved outcomes. Conversely, data from 2 
decades ago showed that women with advanced HF 
are less willing to pursue heart transplantation when 
offered.10 Whether acceptance of heart transplantation 
by women with advanced HF has changed in the con-
temporary era is unclear.

BIASES IN IDENTIFICATION, 
REFERRALS, EVALUATION, AND 
LISTING PROCESSES
Most of the patients with HF are cared for in the com-
munity. Distinguishing the role of bias in identification 
or referrals versus underrecognition or underestima-
tion of advanced HF in women is difficult. In advanced 
HF centers, a multidisciplinary selection committee 
evaluates candidates and decides on listing after ex-
tensive review. The selection process involves medi-
cal, surgical, and psychosocial factors (psychosocial 
stability, caregiver support, and adequate insurance). 
The psychosocial assessment for heart transplantation 
varies across institutions and is more prone to subjec-
tivity than the medical and surgical assessments. The 
authors’ prior qualitative research has demonstrated 
bias against women, particularly Black women; how-
ever, bias did not significantly impact allocation rec-
ommendations.11 This underscores the complexity of 
sex-race interaction.

FUTURE DIRECTIONS
A multifaceted approach is needed to define and tackle 
sex-related disparities in advanced HF and heart trans-
plantation. The first step is to improve our understand-
ing of the following: (1) sex differences in epidemiological, 
biological, and pathophysiological characteristics of ad-
vanced HF, (2) recognition and estimation of advanced 
HF in men and women, and (3) biases in identification, 
referrals,  evaluation, and transplant listing processes. 
Second, education is necessary for physicians on 
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disease recognition and early referrals and engagement 
of patients and communities. Lastly, accountability from 
physicians in the community, members of the multidisci-
plinary transplant selection committee, and national or-
ganizations is necessary to determine and track barriers 
to identification, referral, and transplant listing of women 
versus men.
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