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Abstract: End-stage liver disease is a major cause of morbidity and
mortality among ethnic minorities. In the United States, ethnic
minorities comprise approximately 30% of all adult liver transplanta-
tions performed annually. Several studies have suggested that ethnic
populations differ with respect to access and outcomes in the pre- and
post-transplantation setting. This paper will review the existing litera-

ture on ethnic variations in the adult liver transplantation population.

nd-stage liver disease (ESLD) is a major cause of morbidity

and mortality among ethnic minorities." Ethnic variations

exist in the prevalence and natural history of liver disease,
access to liver transplantation, and therapeutic outcomes post-liver
transplantation. These differences are inter-related and present
challenges that contribute to the health disparities observed in our
diverse, multiethnic population. By discussing the existing literature
on ethnic variations in liver transplantation, this paper will provide
a better understanding of ethnic disparities in the liver transplanta-
tion population and address clinical implications of these disparities,
where applicable. Due to inconsistent classification across published
studies, ethnicity and race will be used interchangeably in this
paper; categories will include: white, black, Hispanic, and Asian.
The term “ethnic minorities” will refer to ethnicities and races other
than white.

End-Stage Liver Disease in the
Ethnic Minority Population

Although there are no population-based studies focusing on the
prevalence of chronic liver disease among ethnic groups, indications
for liver transplantation provide useful insight into these differences.
According to data from the United Network for Organ Sharing
(UNOS) registry, the etiology of liver disease in transplantation
recipients varies by ethnicity (Table 1). Variations in the natural
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Table 1. Etiology of Liver Disease in Liver Transplantation

Recipients

White | Hispanic | Black | Asian
HCV 29% 36% 33% 18%
HBV 3% 4% 4% 26%
PSC/PBC 13% 7% 12% 4%
Alcohol 15% 13% 6% 3%
HCC 8% 12% 9% 22%
FHF 5% 5% 12% 7%
Other etiologies 27% 23% 24% 20%

FHF=fulminant hepatic failure; HBV=hepatitis B virus;
HCC=hepatocellular carcinoma; HCV=hepatitis C virus;

PBC=primary biliary cirrhosis; PSC=primary sclerosing cholangitis.

Reproduced from the United Network for Organ Sharing database.

history and progression of liver disease—from compen-
sated to decompensated cirrhosis (ie, ESLD)—are well
documented in the literature. Several natural history
studies have consistently shown clinical hepatic decom-
pensation to be a significant predictor of a poor survival
rate and, thus, an indication for liver transplantation.
Prior to the implementation of the Model for End-Stage
Liver Disease (MELD), the minimum criteria for being
placed on the transplantation waiting list was a Child-
Pugh-Turcotte score greater than 7 (status 3) and the
presence of complications related to portal hypertension,
which signify a worse prognosis and higher priority for
orthotopic liver transplantation (status 2B).2

Although there are no natural history studies focus-
ing on the incidence of hepatic decompensation among
ethnic groups, a retrospective analysis of the Nationwide
Inpatient Sample (NIS) provides some insight into this
population.® In this analysis, there was a significantly
higher incidence of hepatic encephalopathy in Hispanic
and black patients at clinical presentation compared to
white patients, whereas a higher incidence of ascites was
observed in white patients. The reasons for the differences
in encephalopathy and ascites are unknown.

With respect to variceal bleeding, the retrospective
analysis of the NIS found a lower incidence in black
patients than Hispanic or white patients.’ It is unclear
whether the occurrence of variceal bleeding in this study
population was related to a lower prevalence of esopha-
geal and gastric varices in black patients. An interesting
finding from the HALT-C trial was the reduced frequency
of portal gastropathy and esophageal varices in black
patients compared to non-black patients.*> Furthermore,
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the likelihood of developing esophageal varices in this
study cohort after a 4-year follow-up period was lower in
black patients than non-black patients; among non-black
patients, there was a higher likelihood of this develop-
ment in Hispanic patients compared to white patients.® A
study conducted by Jamal and associates reported a simi-
lar finding—a lower prevalence of esophageal varices and
portal gastropathy in black patients—as well as a higher
in-hospital mortality rate for esophageal variceal bleeding
in this ethnic group.” Because the latter study was not
designed to identify specific factors related to increased
mortality in this cohort, the exact reason for the reported
ethnic difference in survival is unclear.

Access to Liver Transplantation

Access to a transplantation center is a prerequisite for
obtaining lifesaving organ transplantation. Therefore,
referral to a transplantation center for evaluation is the
initial barrier in the transplantation activation process.
In a retrospective study of a single-center veterans affairs
cohort, black patients were less likely to be referred for
liver transplantation evaluation.® This finding is con-
sistent with the study conducted by Eckhoff and col-
leagues, which reported a referral rate for blacks that was
disproportionately lower than their representation in the
hospital population.” The reason for this ethnic disparity
in liver transplantation referral is not clearly understood.

In addition to lower referral rates, delayed referral
has been documented in ethnic minorities with ESLD.
The severity of liver disease—as measured by the MELD
score—is a surrogate marker for delayed referral. Several
studies have identified a significant association between
ethnicity and a high MELD score at the time of trans-
plantation listing.!®"" In a recent UNOS analysis of a
study cohort of black and white patients, black patients
were more likely than white patients to be listed at high
MELD scores. !

Despite these findings, the impact of ethnicity, socio-
economic status, and health insurance on referral patterns
for liver transplantation has not been fully understood.
According to the National Healthcare Disparities Report,
health insurance is the key barrier to healthcare access
among black and Hispanic patients.'”” In a population-
based study using the NIS database, black and Hispanic
patients with cirrhosis were less likely to have private
insurance—but more likely to be insured by Medicaid—
than white patients.® In a large cohort of potential liver
transplantation candidates, Bryce and coworkers found
a strong association between insurance status and the
likelihood of referral or evaluation for liver transplanta-
tion." In this study, potential candidates with commercial
or private insurance were more likely to be referred and
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evaluated for liver transplantation. Although this study
did not provide ethnic-specific data, it provides an insight
into the critical role that health insurance plays in affect-
ing access to liver transplantation.

For patients who complete the transplantation
evaluation process and are added to the UNOS waiting
list, there appear to be no significant ethnic differences
in wait-list outcomes.'"'* This finding contrasts with
reports from the pre-MELD era.!” Recent studies in the
MELD era have not found a significant ethnic differ-
ence in wait-list outcomes, as measured by mortality
prior to transplantation or removal from the waiting list
due to being “too sick for transplantation.” Thus, the
implementation of MELD—with its emphasis on dis-
ease severity—eliminated the previously observed ethnic
disparity in wait-list outcomes.

In addition, recent studies in the MELD era have
shown that ethnic minorities no longer have lower
transplantation rates.' In fact, in the MELD era, there
appears to be a slight increase in the percentage of black
transplantation recipients (from 8.2% to 10.3%), a
decrease among white patients (from 74% to 71%),
and relatively stable percentages in Hispanic and Asian
patients (Figure 1). Therefore, recent findings suggest
that the implementation of MELD in the allocation
system has led to improved access to liver transplanta-
tion among ethnic minorities; however, the impact of
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MELD on ethnic disparity at the transplantation activa-
tion stage remains undetermined.'*'®

Liver Transplantation Outcomes

Several studies have reported disparities in liver trans-
plantation outcomes for ethnic minorities with ESLD.
As with other solid organ transplantations, differences in
patient and graft survival rates among liver transplantation
recipients have been well documented in the literature.'?
Studies conducted before and after the implementation of
MELD have consistently shown a decreased survival rate
in black patients compared to other ethnic groups.?**
The recent UNOS analysis of black, white, Hispanic,
and Asian liver transplantation recipients revealed 5-year
patient survival rates of 67%, 74%, 75%, and 78%, res-
pectively, and 5-year graft survival rates of 60%, 69%,
70%, and 74%, respectively.” Based on these findings,
survival rates between Hispanic and white patients do
not appear to differ, and the outcome of Asian patients
is superior to all other ethnic groups. Therefore, the best
survival rates are observed in Asian patients, while black
patients have the worst survival rates, and Hispanic and
white patients have intermediate survival rates. Due to
the small number of recipients from other ethnic or racial
groups (such as native Hawaiian, Pacific Islander, Ameri-
can Indian, or Alaskan native), these groups have not



been included in most large studies. The reason for ethnic
disparities in survival rates is not clearly understood.
Interestingly, ethnic differences in survival rates are not
observed in the pediatric liver transplantation population,
possibly due to variations in underlying liver disease.??

In a retrospective analysis of the UNOS database,
Roberts and associates found significant differences in
survival rates based on the type of liver disease.” In a
recent study using the UNOS database, investigators con-
ducted a comparative analysis of disease-specific survival
rates among different racial and ethnic groups.?! In this
study, 2-year overall survival rates (for both the patient
and graft) were comparable for white, Hispanic, and black
patients, except among transplantation recipients with
hepatitis C virus (HCV) infection; in this group of recipi-
ents, there was a trend toward a lower survival rate among
black patients. Furthermore, recurrent HCV infection
was identified as the most common cause of graft failure
in black patients compared to other ethnic groups.

The contributory role that response to antiviral
therapy plays in the post-transplantation setting among
transplantation recipients with HCV infection is unclear,
as no large studies have specifically addressed the impact
of ethnicity. In the pretransplantation population, it
is well documented in the literature that black patients
have a lower sustained virologic response (SVR) rate
than other ethnic groups.”?** However, in a small single-
center study, ethnicity was not a predictor of SVR in the
post-transplantation setting.” The predictive value of the
interleukin (IL)-28B polymorphism in the transplanta-
tion setting will also provide useful insight into the role of
genomics in this population.

Recently, there has been growing interest in the role
donor characteristics play in affecting outcomes among
transplantation recipients with HCV infection. One such
study implicated donor ethnicity as a significant deter-
minant of post-liver transplantation outcomes among
black transplantation recipients with HCV infection.?
This study found that black transplantation recipients
with HCV infection had a worse graft survival rate with
a white donor than a black donor (ie, race mismatch).
Furthermore, it is noteworthy that 70% of black trans-
plantation recipients in this large cohort study received
white donor organs. If these results are validated, they
may impact the current allocation scheme for liver trans-
plantation candidates with HCV infection.

In contrast to transplantation recipients infected
with HCV, recipients with hepatitis B virus (HBV)
infection show no ethnic differences in overall survival
rates, although white patients had a higher HBV infec-
tion recurrence rate than Asian and black patients in 1
study.” Unfortunately, HBV outcomes in the Hispanic
liver transplantation population are unknown, as His-
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panic patients were not included in this study cohort. The
significant improvements in postliver transplantation
outcomes observed in recipients with HBV infection are
primarily related to the therapeutic advances in antiviral
therapy for this infection.?® Future research evaluating the
impact of direct-acting antiviral agents in transplantation
recipients—as well as a better understanding of the role
of genomics (eg, the IL-28B polymorphism)—is expected
to result in better outcomes, particularly among black
patients, who are disproportionately affected by HCV

infection.?!

Immunosuppressive Therapy
in Ethnic Minorities

In addition to future studies directed at HCV therapeu-
tic agents, determining the role of immunosuppressive
therapies in this population is also of utmost importance.
Studies focusing on pharmacokinetic parameters of com-
monly used immunosuppressive drugs have provided
useful insights into possible mechanisms contributing
to lower survival rates in the post-transplantation set-
ting. Despite the paucity of randomized controlled trials
addressing immunosuppressive drugs in ethnic minori-
ties, several single-center studies have consistently shown
lower trough levels of the currently available calcineurin
inhibitors (tacrolimus and cyclosporine) in transplanta-
tion recipients of African descent. For example, among
transplantation recipients receiving a specified dose of
cyclosporine, the maximum concentration and area under
the curve are notably lower in black patients than white
patients.’* The pharmacokinetic study conducted by
Dirks and colleagues reported a 20-50% reduction in
cyclosporine bioavailability for black patients compared
to other ethnic groups; as a result, higher doses are
required to reach desired trough levels.* Similar findings
have been documented for transplantation recipients on
tacrolimus-based regimens.?3¢

Reports of ethnic variations in the ability of trans-
plantation recipients to mount an immune response (ie,
immunocompetence) add a different perspective to the
challenges of immunosuppressive therapy in this popula-
tion. In a single-center study, Nagashima and coworkers
used in vitro immunocompetence tests to measure the
effects of immunosuppressive drugs on transplanta-
tion recipients.”’ Among transplantation recipients on
tacrolimus-based regimens, a reduced immunosup-
pressive effect was observed in black patients compared
to white patients. The impaired immunosuppressive
effect of tacrolimus is likely related to the enhanced
immune responsiveness observed in black transplanta-
tion recipients, which is thought to invariably contribute
to the increased risk of allograft rejection. Furthermore,
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Maggard and associates reported a higher incidence of
acute rejection among black liver transplantation recipi-
ents compared to patients of other ethnicities, but the
exact reason for this finding was not determined.? Despite
the hypothesis that lower trough levels increase the risk
of allograft rejection, several published studies show con-
flicting data on the correlation between trough levels of
calcineurin inhibitors and episodes of allograft rejection.
Nonetheless, a recent study found that, although there
was no correlation with trough blood concentrations of
total tacrolimus, a significant association was observed
between unbound or free tacrolimus concentrations and
the occurrence of allograft rejection among liver trans-
plantation recipients.”

These observed ethnic differences in trough levels
raise questions regarding the role of drug metaboliz-
ing enzymes (DMEs) in this population. As a result,
there has been growing interest in the effect of genetic
variations in DMEs among different ethnic groups.
The DMEs predominantly involved in the metabolism
of calcineurin inhibitors are the cytochrome P450 3A
enzymes (CYP3A4 and CYP3AS5). Variations in the DNA
sequence of CYP3A4 and CYP3AS5 (ie, polymorphisms)
have been widely studied, particularly in relation to cal-
cineurin inhibitors. Reports of ethnic variations in the
frequency of the occurrence of CYP3A4 and CYP3A5
have resulted in renewed interest in the potential asso-
ciation between ethnicity and pharmacogenomics. For
example, the CYP3AS5 polymorphism (CYP3A5*1)
occurs in 55% of blacks, 10-40% of whites, and 33%
of Asians in the general population.”’ Transplantation
recipients with CYP3A5*1 who take tacrolimus have a
higher clearance resulting in lower trough levels.?! Clin-
ically, this translates into a 2.3-fold difference in dose
requirements. Therefore, on average, recipients with
CYP3A5*1 require a higher dose of tacrolimus to achieve
target trough levels. If these findings are confirmed in
large, randomized, controlled, prospective trials, the
identification of the CYP3A5 polymorphism will be a
useful pretransplantation risk stratification tool, particu-
larly among ethnic groups in which the polymorphism
occurs at a disproportionate frequency.

Summary

Heightened awareness and understanding of the ethnic
variations in liver transplantation are essential for physi-
cians involved in the care of these recipients. This paper
summarizes the complex relationship between ethnicity
and liver disease in the liver transplantation population
and highlights the lack of prospective studies that address
ethnic disparities in this field. Future research designed
to identify factors that impact the transplantation activa-
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tion process—as well as clinical trials aimed at improving
therapeutic outcomes and, ultimately, survival rates—will
be invaluable.
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