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Persistent Gender Disparities
in Liver Transplantation

A discussion of driving factors and potential solutions to equitable access to liver transplantation.
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hronic liver disease accounts for > 44,000 deaths

annually and results in a significant burden

of disability, hospitalizations, and health care

resource utilization in the United States." Liver
transplantation affords the chance of a life-saving treat-
ment for patients with end-stage liver disease and liver
cancer; however, there remains a disparity between the
availability of donor organs and the increasing number
of patients in need of transplantation. Despite having
similar rates of cirrhosis-related mortality, women are
less likely to be wait-listed and less likely to receive liver
transplant.2? The United States liver allocation policies
have evolved over the past 2 decades with the aim of pri-
oritizing the sickest patients for transplant; however, to
date, none of these iterations to allocation policies have
addressed this gender disparity.

Health equity is measured through metrics that value
the access, opportunity, and resources available to offer
the best health care service, independently of race,
gender, sexual orientation, socioeconomic status, dis-
ability, geographic location, or other societal constructs.
These constructs can determine the relationship with
the distribution of health care resources, influencing
health care outcome. Although sex and gender are
interrelated, they are distinct and may impact health
outcomes in different ways. Sex by itself may be a bio-
logical predictor of morbidity, whereas gender is a social
construct that is affected by inequitable distribution
and access of health resources, producing less favorable
health care outcomes in women and those with other
gender identities.

This article briefly reviews gender, ethnicity, and race
as they relate to health care disparities and then focuses
on factors associated with gender disparities in liver
transplantation, as awareness and innovative solutions
are necessary to ensure equitable access to liver trans-
plantation for all patients.
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GENDER AND ACCESS TO HEALTH CARE

Health care spending in the United States was pro-
jected to reach $4.4 trillion by 2018 and is continuing
to rise. Because women constitute the majority of
Medicare beneficiaries (55.6% vs 44.5% men),® achieving
equitable use of these services by women and men is
paramount. In an analysis of the Health and Retirement
Study data, in older adults, the proportion of women
with household incomes < 25 percentile was twofold
higher than men, and prevalence of chronic conditions
such as arthritis, hypertension, and visual problems
were higher in women than men.® On the other hand,
men were more affected by cancer, heart disease, and
diabetes than women. In the same study, women aged
> 65 years tended to experience mobility limitations
and disability at earlier ages than men (ie, 10 years ear-
lier) and used hospital services and preventive health
care less frequently than men (odds ratio, 0.91 and 0.89,
respectively).®

Since 2012, coverage insurance has expanded among
young adults.” For 2018, private health insurance
reached similar coverage for men and women (65.7%
vs 65%).2 However, studies have yielded mixed results
about whether improved access to health care has
reduced racial and ethnic disparities.” Analyzing data
from the National Survey of Family Growth, in the pop-
ulation of reproductive age (15-44 years) from 2002 to
2015, the lowest-income group grew from 26% to 33%
of the population, whereas the higher income groups
shrank. Young adult women showed lower levels of
health care utilization and worse sexual and reproduc-
tive health outcomes than other age groups.”

From 2017 to 2019, the uninsured rate rose by 1.7%.
Among uninsured adults aged 18 to 64 years, 16% were
men and 13.1% were women."® In 2017, the percentage
of uninsured Latinas, Black women, Asian women, and
non-Hispanic White women was 19.9%, 13.7%, 8.9%,



and 8%, respectively."" In 2018, transgender adults were
more likely to be uninsured (19% vs 12%) and report
cost-related barriers to care than cisgender adults.™

RACE, ETHNICITY, GENDER, AND PRIMARY
HEALTH CARE

Women have historically been underrepresented in
clinical trials, which may result in inequitable access
to therapeutics and lack of generalizability of results,
increasing health care disparities. As women move
through the natural process of changing, such as puber-
ty, adulthood, and menopause, they require special care
and attention to monitor their evolving needs."

Race, ethnicity, and gender are often considered sepa-
rately, which may obscure important differences in how
health care is delivered and undermine efforts to elimi-
nate health disparities.™ Studies have demonstrated
how maternal mortality impacts health, education,
and economics in women communities.’> Mexican and
Puerto Rican women represent almost 70% of Latinas
in the United States.'® Most of them are younger than
30 years, married, and have children. Despite good indi-
cators in pregnancy-related morbidities for Latinas, the
maternal mortality is almost two times higher when
compared with Whites. Latinas experience less conti-
nuity of health services, less prenatal care, and fewer
screening tests for cancer and associated risk factors.'
In this community, patient-physician interactions, lit-
eracy, communication styles, and linguistic and cultural
barriers play crucial roles in health care disparities.’

GENDER AND ACCESS TO LIVER
TRANSPLANT

Ensuring equity in the allocation of deceased donor
liver transplant (DDLT) for those with the greatest
necessity is a challenge. The Model for End-Stage Liver
Disease (MELD) score has been validated as an objec-
tive and reliable predictor of outcomes in patients with
end-stage liver disease and used for liver organ alloca-
tion since 2002. However, there are growing concerns
about whether the MELD score may place women at
a disadvantage by underestimating their risk of mortal-
ity. There are still factors that have not been measured,
thus maintaining inequalities in the liver transplant
program. The mechanisms behind disparities can be
explained by geographic location, lack of understanding
of the changes in behaviors and outcomes to adjuvant
therapies after liver transplantation, the fact that sever-
ity of liver disease may not be accurately reflected in the
MELD score, donor-recipient size mismatch, and avail-
ability of liver donors."”

Unlike some European countries where the majority
of donors are women,® the distribution of donors by
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sex in the United States for 2019 was similar, with 49%
of donors being women and 51% men."” Public health
initiatives and patient and provider education are need-
ed to change the culture to improve organ donation
rates. In addition, it will be necessary to create policies
to widen the criteria of organ donors in all populations
(young and older population) to maximize availability
of organs for donation and implement presumed consents.

Influence of Geographic Location

Supply and demand for liver allografts in the United
States varies according to geographic distribution and
has been regulated by allocation policies. Significantly
lower rates of gender disparity in liver transplant have
been reported in six of 11 Organ Procurement and
Transplantation Network regions; the maximum deficit
of 35% was found in the Pacific Northwest (region 6), and
this gender disparity was magnified among patients with
high MELD scores > 15.172

Behaviors Related to Transplant Access and Liver
Transplant Outcomes

In 2008, Moylan et al described differences in incidence
of liver disease, etiology of hepatocellular carcinoma
(HCC), and the percentages listed for liver transplant,
with women having uneven access to transplant before
and after the introduction of the MELD score.?' Bryce
et al found that patients were less likely to undergo
evaluation, wait-listing, and transplantation if they were
women, Black, and lacked health insurance (P < .001 for
each).2 In a cohort study using data from the Scientific
Registry of Transplant Recipients including 81,357 adults
with liver-only listings, between 2013 and 2018, only 36%
were women.”2 Women were 8.6% more likely to die
while on the waiting list compared with men (hazard
ratio [HR], 1.09; 95% Cl, 1.05-1.14). After analyzing media-
tor variables of geographic region, MELD score, and liver
size, the HR to die while on the waiting list for female sex
increased 25% (HR, 1.25; 95% Cl, 1.21-1.29). In the same
study, women were 14.4% less likely to receive a DDLT
(adjusted HR, 0.86; 95% Cl, 0.84-0.88). MELD score and
liver size impacted the probability of women receiving
DDLT, increasing the inequities in DDLT. Once women
are added to the transplant list, they have a greater
probability of dying or becoming too sick to receive
a transplant.?? In a small, single-center study of HCC
patients, the overall median time for women to receive a
transplant was longer than the time for men (236 vs 205
days; P =.057), and men had a three times higher prob-
ability of being transplanted than women (P =.002).2 In
addition, the use of locoregional therapies in HCC was
associated with a prolonged stay on the transplant list,
likely due to the presence of an aggressive liver tumor.
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However, liver-directed therapies allow the patient to
remain active on the liver transplant list, increasing
their chances of undergoing transplantation.?

It is well known that HCC is more common in men,
and the incidence rate is two to four times higher
than in women.?? This difference in incidence has been
hypothesized to be related to sex hormones (ie, estro-
gen being protective and testosterone being deleteri-
ous) and a higher prevalence of known behavioral risk
factors in men (eg, alcohol use, tobacco use, hepatitis C
virus infection related to intravenous drug use).??

Effect of MELD Scoring on Gender-Related Organ
Allocation

Although the introduction of the MELD score as a mark-
er for the severity of liver function impairment aimed to
achieve an equitable distribution of donor livers, its use may
result in unequal distribution of livers in relation to women.
The bias seems based on the fact that creatinine is 30%
higher in males as compared with females. In other words,
comparing men and women with chronic liver disease
of the same age, ethnicity, and creatinine, the estimated
glomerular filtration rate is lower in women compared to
men. This difference is not considered when calculating the
MELD score, causing systematic bias against women when
grading severity of chronic liver disease, increasing time
in waiting list and decreasing access to liver transplant.”
The use of glomerular filtration rate to replace creatinine
level in the MELD score calculation has been proposed
as a step toward rectifying this bias.?> Most recently, the
MELD 3.0 has been introduced as a new model to more
accurately predict mortality and address the sex disparity
in wait-list outcomes.2* The MELD 3.0 model incorporates
additional variables including female sex, serum albumin,
and an upper bound for creatinine at 3.0 mg/dL, in addi-
tion to interactions between bilirubin and sodium and
bilirubin and creatinine.? Kim et al demonstrated that the
MELD 3.0 model had better discrimination than MELD-
Na (C statistic, 0.869 vs 0.862; P < .01) and resulted in the
reclassification of 16.7% of women decedents to a higher
MELD tier, which would have provided them with a mean-
ingfully higher chance of receiving an organ.2* The MELD
3.0 has been proposed for consideration to replace the
current MELD-Na in determining organ allocation in the
United States and will be the subject of future discussion
and debate.

Influence of Recipient/Donor Body and Donor Size
Mismatch

One of the factors associated with the decreased rate
of liver transplantation in women is body size. Height
is one of the factors studied to explain this disparity.?
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In the study by Lai et al of 12,585 female and 22,126 male
patients listed for liver transplant, the mean height was
1.6 versus 1.8 meters, respectively. The focus of interest
in this study was the association between gender and
the risk of death or becoming too sick for transplant. At
listing, females were older, shorter height, lower weight,
and more likely to be African American or Hispanic.
After adjusting by MELD score, women had 19% more
probability of death while on the waiting list or becom-
ing too sick for transplant than men (P = .001). Mortality
was 24% higher when height was < 1.65 cm (60% women
and 5% men were in this group), and 8% higher in the
group of 1.65 to 1.80 cm (38% women and 56% men)
when compared with patients taller than 180 cm. Using
competing risk analysis, the probability of receiving a
transplant was 17% lower in women and 11% lower after
adjustment by height.?®

Another hypothesis that explains lower liver trans-
plant rates in women is the liver donor size mismatch.
Mindikoglu et al determined the effect of transplant
candidate-donor liver size mismatch on monthly trans-
plantation rates. The median estimated liver volume and
liver weight were significantly lower in women than in
men on the liver transplant waiting list (P < .0001). After
considering region (geographic distribution), blood type,
MELD scores, and estimated liver weight of the trans-
plant candidate, liver transplant rates in women were still
13% lower than in men.?® In other words, if women and
men with similar estimated liver weight are compared,
women would be transplanted at a lower rate than men
and would have to wait longer for a size-appropriate
allograft.

Availability of Liver Donors

Living donor programs can decrease disparities over-
coming the critical organ shortage. Living donor liver
transplantation (LDLT) studies showed a similar pro-
portion of donors by gender in the United States (49%
men vs 51% women). In addition, a small variation in
liver transplant recipients was identified (54% male vs
46% female).?” LDLT has a great potential to overcome
a lower transplant rate in female candidates. In liver
transplantation using partial allografts, graft-recipient
size mismatch can cause functional graft failure, or so-
called small-for-size syndrome. One of the solutions
to prevent graft failure in LDLT is to transplant small
recipients. When small women are recipients, a concern
of size mismatch is less likely to be an issue to avoid
small-for-size syndrome. Similarly, a single-center study
demonstrated that recipients in split liver transplanta-
tion were more likely to be female to avoid graft-size
mismatch.?®



CONCLUSION

The implementation of continued research in geo-
graphic areas with higher gender disparity will be neces-
sary. Promoting education of the population to create a
culture of organ donation and initiating policies and even
legal reform to increase organ donors in all populations
(young and older people) may maximize availability of
organs for donation using presumed consent. Awareness
is the necessary first step to reduce gender disparities in
liver transplantation and improve equitable access to
transplant for all patients with end-stage liver disease. m
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