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Abstract

AIM
To compare features of hepatocellular carcinoma (HCC)
in Hispanics to those of African Americans and Whites.

METHODS

Patients treated for HCC at an urban tertiary medical
center from 2005 to 2011 were identified from a tumor
registry. Data were collected retrospectively, including
demographics, comorbidities, liver disease characteristics,
tumor parameters, treatment, and survival (OS) out-
comes. OS analyses were performed using Kaplan-Meier
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method.

RESULTS

One hundred and ninety-five patients with HCC were
identified: 80.5% were male, and 22% were age 65 or
older. Mean age at HCC diagnosis was 59.7 + 9.8 years.
Sixty-one point five percent of patients had Medicare or
Medicaid; 4.1% were uninsured. Compared to African
American (31.2%) and White (46.2%) patients, Hispanic
patients (22.6%) were more likely to have diabetes (P
= 0.0019), hyperlipidemia (# = 0.0001), nonalcoholic
steatohepatitis (NASH) (P = 0.0021), end stage renal
disease (P = 0.0057), and less likely to have hepatitis C
virus (P < 0.0001) or a smoking history (P < 0.0001).
Compared to African Americans, Hispanics were more
likely to meet criteria for metabolic syndrome (P =
0.0491), had higher median MELD scores (P = 0.0159),
ascites (P = 0.008), and encephalopathy (P = 0.0087).
Hispanic patients with HCC had shorter OS than the other
racial groups (P = 0.020), despite similarities in HCC
parameters and treatment.

CONCLUSION

In conclusion, Hispanic patients with HCC have higher
incidence of modifiable metabolic risk factors including
NASH, and shorter OS than African American and White
patients.

Key words: Hepatocellular carcinoma; Epidemiology;
Treatment pattern; Survival; Hispanics

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: This is a retrospective study evaluating
features of hepatocellular carcinoma (HCC) in Hispanics
compared to those of African Americans and Whites.
This large single institution study found that Hispanic
patients with HCC presented with more modifiable
risk factors, more advanced liver disease, and shorter
survival compared to African American and White
patients with HCC. Early identification and intervention
upon modifiable risk factors may ameliorate HCC
development and HCC morbidity in Hispanic patients.

Venepalli NK, Modayil MV, Berg SA, Nair TD, Parepally M,
Rajaram P, Gaba RC, Bui JT, Huang Y, Cotler SJ. Features
of hepatocellular carcinoma in Hispanics differ from African
Americans and non-Hispanic Whites. World J Hepatol 2017,
9(7): 391-400 Available from: URL: http://www.wjgnet.
com/1948-5182/full/v9/i7/391.htm DOI: http://dx.doi.org/10.4254/
wjh.v9.i7.391

INTRODUCTION

Hepatocellular carcinoma (HCC) is the sixth most common
malignancy worldwide and the third leading cause of
cancer related mortality™?. While the highest prevalence
rates of HCC are in Asia and Africa accounting for 85%
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of cases in 2008, the incidence of HCC has increased
steadily in the United States among most racial and ethnic
groups with a greater rate of growth observed in non-White
populations®*. Recent SEER analyses reported higher
incidence rates for Hispanics (2.5 times) compared to
non-Hispanics, and Asian-Pacific Islanders (4 times) and
African Americans (1.7 times) compared to Whites'®.,

HCC in Hispanics Americans will continue to increase
as Hispanics are the most rapidly growing immigrant
population in the United States, and projected to comprise
30% of the total population in 2050”!. Recent studies
report differences in HCC presentation in Hispanics compared
to non-Hispanics, including younger age at diagnosis and
greater prevalence of metabolic risk factors for Hispanic
patients compared to non-Hispanic Whites®”), and
higher incidence of HCC in Hispanic women compared
to Hispanic men™. Notably, the incidence of liver cancer
in Hispanic men has doubled between 1992 and 2012,
and is double that of non-Hispanic men™. While national
HCC incidence is highest in Asians™®, Hispanic patients
continue to have poorer 5 year survival in comparison
to their White and Asian counterparts (respectively;
15% vs 18% vs 23%), and higher overall mortality
rates®'?, Age adjusted HCC-related mortality rates were
reported as more than double in native Hispanic men
vs immigrant Hispanic men, suggesting that synergy
between biologic, environmental, and acquired risk
factors contributes to HCC development in Hispanics in the
United States'. Despite disproportionately higher incidence
and mortality rates of HCC in Hispanics, there is a paucity
of information about HCC presentation and features in
Hispanics compared to non-Hispanics.

Identifying the role of modifiable risk factors asso-
ciated with HCC in Hispanics will be critical to begin to
address racial disparities in HCC incidence rates and
outcomes. The aim of the current study was to evaluate
HCC risk factors with specific emphasis on modifiable
risk factors, disease characteristics, and treatment out-
comes in Hispanic patients seen in an academic tertiary
medical center in Chicago, Illinois and to compare HCC
presentation and outcomes in Hispanics to African American
and White patients.

MATERIALS AND METHODS

Patient populations

All adult patients = 18 years of age with HCC treated at
the University of Illinois at Chicago (UIC) from January
2005 to December 2011 were identified from the UIC
tumor registry. HCC diagnosis was confirmed by histo-
pathology or according to the American Association
of the Study of Liver Diseases non-invasive diagnostic
criteria*!l, Hispanic, African American, and White patients
were included in the study population; other racial
groups were excluded. Patient charts were reviewed for
relevant demographic data including comorbidities, liver
disease etiology and characteristics, tumor parameters,
treatment patterns, and length of survival from pre-
sentation. The protocol for this study was approved by
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the Institutional Review Board at UIC as an expedited
review under expedited category 5 (Protocol 2005-0283),
and was granted a waiver of informed consent and
HIPAA authorization.

Variable selection

The primary category of interest was patient identified
race/ethnicity. The primary outcome of interest was
patient survival. Demographic factors included race,
age at diagnosis, gender, insurance status, body mass
index (BMI), and metabolic syndrome criteria per the
adult treatment panel I guidelines'*?. Comorbidities
included diabetes, hyperlipidemia, end stage renal dis-
ease requiring dialysis (ESRD), and history of smoking
and alcohol use. Assessment of smoking and alcohol
consumption was based on patient self-reporting per
chart review. Cirrhosis was confirmed by liver biopsy
or via characteristic clinical and radiologic features. Liver
disease etiology was characterized as hepatitis B virus,
hepatitis C virus (HCV), alcoholic liver disease, nonalcoholic
steatohepatitis (NASH), and other non-viral, non-NASH
etiologies including autoimmune, hemochromatosis, and
cryptogenic (other). Liver disease characteristics included
MELD score calculated based on baseline laboratory
values rather than tumor exception points, baseline AFP
level, presence of hepatic encephalopathy, and presence
of ascites.

Tumor parameters were categorized by size of the
largest tumor, stage at diagnosis, portal vein involvement,
tumor grade (when tissue was available), and whether
HCC was within Milan criteria. Stage at diagnosis was
defined as unifocal, multifocal, or metastatic. Assessment
was performed regarding whether patients were diag-
nosed during active HCC surveillance.

Type of treatment was recorded including loco regional
therapy, resection, transplantation, chemotherapy,
or observation. Cause of death was categorized as
attributable to HCC (evidence of radiographic progression
in the last 3 mo of life), decompensated cirrhosis (evidence
of liver failure or complications of portal hypertension),
other, or unknown based on review of outpatient notes
within 1 mo of death, discharge summary, and hospice
documentation. Two physicians independently reviewed
cause of death categorization to ensure criteria stan-
dardization.

Statistical analysis

Patient characteristics were first summarized using mean
%+ SD for normally distributed continuous variables, median
and interquartile range for non-normally distributed
continuous variables, and percentages for categorical
variables. Analysis of variance was used to examine
mean differences by race for continuous variables with
regards to demographics, comorbidities, liver disease
etiology and characteristics, tumor parameters, and
treatment patterns. Two-sided 4 tests or Fishers’ exact
test (< 5 patients) were conducted to assess specific
pairwise differences by race (between Hispanics, African
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Americans, and Whites) for variables that showed sig-
nificant overall differences by race (P < 0.05). Further
analysis was not performed for groups including < 5
patients.

A Cox proportional hazard regression model was
developed to evaluate survival adjusted by demographic
and clinical factors, and a stepwise model was used
for variable selection. Variables approaching statistical
significance in univariate analysis (P = 0.10) and clinically
meaningful variables were included in a forward step-
wise selection. Potential confounders examined included
gender, race, insurance, stage at diagnosis, MELD at
diagnosis, Milan Criteria, receipt of locoregional therapy,
HCV, hepatic encephalopathy, metabolic syndrome,
diabetes, ascites, NASH, smoking history, and AFP level.
Only variables reaching statistical significance at 0.05
o level were retained in the final multivariable model.
Multivariable analysis rather than multivariate analysis
was conducted to best assess for multiple independent
variables and relationships while adjusting for potential
confounders™*¥,

The Kaplan-Meier method was utilized to estimate
survival distribution for two overall survival analyses, first
with inclusion of all patients, and second with exclusion of
liver transplant recipients. Overall survival was defined as
the interval between date of HCC diagnosis and date of
death due to any cause, or date of data censorship (June
6, 2013) for patients still alive.

All tests were two sided. Analysis was performed via
SAS 9.3 (SAS Institute, Cary, NC).

RESULTS

Patient characteristics

One hundred and ninety-five patients with HCC were
identified for analysis, including 44 Hispanics, 61 African
Americans, and 90 Whites. Patient characteristics and
selected pairwise comparisons between races are sum-
marized in Table 1. Patients were predominantly male
(80.5%), White (46.1%), and had a median age of
59.7 years (range, 50.0-69.5) with 22% of patients
= 65 years old. The majority of patients had Medicare
or Medicaid insurance (61.5%) with a small group of
uninsured patients (4.1%).

The observed female to male ratio was 1:2.8 in the
Hispanic group, 4:5 in the African American group, and
1:2.5 in the White group, showing a higher proportion
of women in the Hispanic and African American groups (P
= 0.022). Among Hispanic patients, women presented
at an older age in comparison to men (respectively:
71.7 £ 6.5 years vs 59.4 £ 12.6 years; P = 0.0037).

Comorbidities and modifiable risk factors

Hispanic patients demonstrated a higher prevalence
of modifiable metabolic risk factors and comorbidities
than African Americans or Whites. In comparison to
African American and Whites, Hispanic patients had
more frequent diagnoses of diabetes (P = 0.0007; P =
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Table 1 Demographics, comorbid conditions and disease characteristics of hepatocellular carcinoma patients, by race

Patient characteristics Total (» = 195) Hispanic (# = 44) African-American (7 = 61) White (7 = 90) P
Demographics
Age (yr, mean + SD) 59.7+£9.8 62.5+12.5 58.7 £10.2 589177
Female (1, %) 38,19.5 11, 25.0 17,279 10,11.1 ‘HW, AW
Insurance (1, %)

Medicare/medicaid 120, 61.5 31,70.5 36,59.0 53,58.9

Private 67,34.4 12,273 22,36.1 33,36.7

None 8,4.1 1,23 3,49 4,44
BMI > 24.9 (1, %) 137,703 31,70.5 44,721 62, 68.9
Metabolic synclrome3 (n, %) 27,14.1 8,18.2 3,49 16,18.4 ‘HA, AW

Comorbid conditions
Hyperlipidemia (1, %) 31,254 16, 55.2 5,13.2 10, 18.2 "HW, HA
On dialysis (1, %) 7,3.6 5,11.4 0,0 2,23 "HNH?
Diabetes mellitus 2 (1, %) 91, 46.7 29, 65.9 19,31.1 43,47.8 *HA, AW
History smoking (1, %) 126, 65 16, 36.3 43,70.5 67,75.2 "HW, HA; "AW
Current smoker (1, %) 57,294 2,45 28,45.9 27,30.3 "HW, HA; AW
Triglycerides (median + SD) 99.5 £ 66.5 101.0£70.2 111.0 £ 64.7 80.5 + 65.8
History alcohol use (1, %) 163, 83.6 39, 88.6 50, 82 74,82.2

Cirrhosis characteristics
Etiology*

HCV (n, %) 132, 67.7 18,40.9 49, 80.3 65,72.2 "HW, HA

HBV (1, %) 14,81 2,5.0 8,14.3 4,52

ETOH (n, %) 55, 28.2 11, 25.0 15,24.6 29,32.2

NASH (n, %) 35,18.0 15,34.9 5,82 15,16.7 "HA, *HW

Other” (11, %) 22,11.3 11,25 2,33 9,11.3 0.056
MELD (median # SD) 11.0+4.6 11.5+44 9.0+3.1 12.0+5.1 *HA, "AW
AFP

Median (IQR) 224 (6.1-217.2) 19 (5.9-434.85) 82 (11.9-434.8) 12 (5.0-53.2)

AFP > 200 49,25.1 12,27.3 22,36.1 15,16.7 *HA, "AW
Hepatic encephalopathy (1, %) 65,33.3 16, 36.4 8,13.1 41,45.6 *HA, "AW
Ascites (11, %) 80, 44.5 23,54.8 14, 26 43,51.2 HW, HA, AW
HCC surveillance performed (1, %) 113, 61.1 27,65.9 31,51.7 55, 65.5

Tumor parameters
Tumor size (cm)

Median (£ SD) (IQ range) 3.0 £3.7 (2.0-6.0) 3.0+3.9 (2.0-5.0) 3.0 +3.6 (2.0-6.0) 3.0 £3.7 (2.0-6.0)
>5cm (1, %) 43,269 8,222 14,28.6 21,28
Median > 5 cm (+ SD) (IQ range) 8.0+4.0(6.0-12.0)  13.0+3.4 (7.5-13.0) 9.5+3.1(6.0-11.0) 7.0+4.7 (6.0-8.0)
Stage at diagnosis (11, %) 99, 52.1 20,45.5 30, 50.8 49,56.3
Unifocal 77,40.5 21,47.7 25,424 31,35.6
Multifocal 14,74 3,68 4,68 7,8.0
Metastatic 29,24.2 9,333 9,231 11,20.4
Portal vein involvement (11, %) 35,47.9 6,54.5 13,54.2 16,42.1
Poorly differentiated within milan 121, 62.1 28, 63.6 36,59.0 57,63.3

criteria (1, %)

'P values from 4 tests (two-sided) and fischer for overall race effect followed by pairwise comparisons, for P < 0.05. A significance level of 0.05 was used for
the overall race comparisons. °P < 0.05, °P < 0.001, P values were not calculated for 1 < 5; *Given 1 < 5 for AA (n = 0) and W (1 = 2), limited statistical tests for
Hispanic to non-Hispanic with P = 0.0074; *Metabolic syndrome: Three of the following five traits per adult treatment panel Tl guidelines. Abdominal obesity,
defined as a waist circumference in men = 102 cm (40 in) and in women = 88 cm (35 in): (1) serum triglycerides = 150 mg/dL (1.7 mmol/L) or drug treatment
for elevated triglycerides; (2) serum HDL cholesterol < 40 mg/dL (1 mmol/L) in men and < 50 mg/dL (1.3 mmol/L) in women or drug treatment for low
HDL-G; (3) blood pressure = 130/85 mmHg or drug treatment for elevated blood pressure; (4) fasting plasma glucose (FPG) = 100 mg/dL (5.6 mmol/L) or
drug treatment for elevated blood glucose; ‘Some patients with more than one listed etiology of cirrhosis; *Other: Cryptogenic, hemochromatosis, autoimmune,
other not specified. H: Hispanics; A: African Americans; W: Non-Hispanic Caucasians; SD: Standard deviation; IQ: Percentile interquartile range (25%, 75%);
HW: Hispanics compared to Whites; HA: Hispanics compared to African Americans; AW: African Americans compared to Whites; HNH: Hispanics compared
to non-Hispanics; BMI: Body mass index; HBV: Hepatitis B virus; HCV: Hepatitis C virus; NASH: Nonalcoholic steatohepatitis; HCC: Hepatocellular
carcinoma.

0.0648; P = 0.0019 on initial 7> analysis, see appendix use.

A), hyperlipidemia (P = 0.0004; P = 0.001), and end Among Hispanics, women trended towards a higher
stage renal disease requiring dialysis (P < 0.0001), and frequency of metabolic syndrome compared to men
were less likely to have a smoking history (P < 0.0001). (36.4% vs 12.1%, P = 0.09).

In comparison to African Americans, Hispanic patients

were more likely to meet criteria for metabolic syndrome Liver disease characteristics

(P = 0.0491). The three racial groups were similar with Etiology and liver disease features in Hispanic patients
regards to age at presentation, insurance status, other differed from African Americans and Whites. NASH cirrhosis
comorbidities including BMI > 24.9 and history of alcohol was significantly more common in Hispanics compared to
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Table 2 Treatment patterns for non-metastatic patients at diagnosis: First line treatment patterns for non-metastatic patients by race

First line treatment characteristics

Surgery 2 0,0
Liver directed 154 38,92.7
Chemotherapy 6 1,24
Observation 6 0,0
Lost to follow-up 7 2,49

Total (7 = 176)"' Hispanic (7 = 41) (11, %) African American (7 = 55) (1, %) White (7 = 80)' (n, %) P*
2,3.6 0,0
48, 87.2 68, 85
2,3.6 3,38
1,18 4,5
2,3.6 4,5

'One patient missing information; *P values from z” tests (two-sided) and fischer for overall race effect followed by pairwise comparisons, for P < 0.05. A

significance level of 0.05 was used for the overall race comparisons.

Table 3 Treatment patterns for non-metastatic patients at diagnosis: Transplantation patterns by race

Transplantation patterns Total listed Hispanic African American White P
Met milan criteria 121 28 36 57
Transplanted 34',1.4% 10,35.7% 6,16.7% 18',31.6%
Listed 68 20 17 31
Tumor exception points 33,48.5% 10, 50% 6,35.3% 17, 48.4%
Transplanted 38',55.9% 10, 50% 6,35.3% 22!, 71%" AW
Removed from list 28,41.1% 9,45% 11, 64.7% 8,25.8% AW
Death 7 3 0 4
Progression 10 3 5 2
Transfer of care B 2 2 1
Other B 1 4 0

'Four patients initially outside of Milan criteria, subsequently listed and transplanted after reassessment and locoregional treatment; P values from y*
tests (two-sided) and fischer for overall race effect followed by pairwise comparisons, for P < 0.05. A significance level of 0.05 was used for the overall race
comparisons. °P < 0.05; °P < 0.001. P values were not calculated for n < 5. AW: African American compared to Whites.

African Americans and Whites (P < 0.0001; P = 0.026)
while HCV cirrhosis was less common in Hispanics (P
< 0.0001). There was a trend towards more non-viral,
non-NASH cirrhosis etiologies in the Hispanic patients
compared to other groups (P = 0.056).

Hispanic patients with HCC showed more evidence
of advanced liver disease. In comparison to African
Americans and White, ascites was more common in
Hispanics (P = 0.006; P = 0.042). Hispanic patients
presented with higher median MELD scores (P = 0.0159)
and more hepatic encephalopathy (P = 0.0087) than
African Americans. Median AFP levels were similar
among groups, although Hispanic and African Americans
demonstrated more variability in AFP based on inter-
quartile range, and Hispanics were more likely to have
AFP > 200 IU/mL in comparison to Whites (P = 0.035).

Among Hispanics, women had a lower prevalence
of alcoholic cirrhosis compared to men (0% vs 37.93%,
P = 0.0186), while the prevalence of HCV cirrhosis was
similar by gender.

Tumor parameters

The three groups demonstrated similar frequency of HCC
diagnosis made during active surveillance, and similar
tumor parameters at presentation including stage at
diagnosis, tumor size, tumor differentiation, presence of
portal vein invasion, and transplant eligibility via Milan
criteria at diagnosis (Table 1).

HCC treatment patterns

While median time from HCC diagnosis to time of last
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follow-up was similar among groups, median time from
HCC diagnosis to time of first treatment was longer for
African Americans in comparison to both Hispanics and
Whites (median time to first line treatment; Hispanics
25.0 d (IQR 7.0-34.0 d); African Americans 39.0 d (IQR
17.0-70.0 d), Whites 32.5 d (IQR 13.0-64.0 d, P = 0.0373).

As shown in Table 2, the use of loco regional therapy
(chemoembolization and radiofrequency ablation) for
non-metastatic HCC was similar among racial groups
(P = 0.1168). The vast majority of patients (87.5%)
received loco regional therapy as their initial treatment,
while the remaining 12.5% of patients received other
initial treatments including chemotherapy, resection, or
observation. P values are not reported for the remaining
12.5% due to small numbers of patients per individual
group, by race.

There was no difference in HCC presentation within
Milan Criteria, listing for transplant, receipt of tumor
exception points, or liver transplantation for patients
meeting Milan Criteria among the three ethnic/racial
groups (Table 3). However, once listed, African Americans
were more frequently removed from the transplant list
due to HCC progression and death (64.7% vs 25.8%, P =
0.0084) and were less likely to receive liver transplantation
(35.3% vs 71%, P = 0.0165) compared to Whites.
Hispanics did not differ significantly from Whites or African
Americans with regard to being transplanted once listed,
or removed from the list (Table 3).

Overall survival
Forty-nine of the 195 patients died from all causes during
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Figure 1 Unadjusted survival curve stratified in patients with hepato-
cellular carcinoma by race from time of presentation to time of death or
censorship (with numbers of subject at risk). Hispanic (n = 44), African
American (n = 61), Whites (n = 90). P-value was obtained by the log-rank test.

the study period (Hispanic n = 9; African American n
=15; Whites n = 25). The median follow-up for the entire
cohort was 563 d and was similar among racial groups. In
a multivariable analysis examining possible confounders,
three variables were identified as independently related
to survival including HCV, metabolic syndrome, and race.
However, when all three variables were entered in a
stepwise fashion for model building, only race was found
to be predictive of survival.

Hispanic patients appeared to have poorer survival
compared to both African American and Whites (log-
rank test for overall differences by race: P = 0.0220)
(Figure 1). The hazard ratio for death was 1.52 (95%CI:
0.354, 1.223), for Hispanics in comparison to African
Americans and 1.36 (95%CI: 0.739-2.511), for Hispanic
in comparison to Whites. After excluding patients who
underwent liver transplantation, a second multivariable
model adjusting for the factors mentioned above con-
firmed that Hispanics with HCC had the highest mortality
rate (log-rank test for overall differences by race: P =
0.0029) (Figure 2). Cause of death was similar for all
groups for cases in which the cause of death could be
discerned (Figure 3), with similar frequency of death due
to HCC (n = 11) vs liver cirrhosis (n = 19) vs other (n =
11) in Hispanics, African Americans, and Whites.

DISCUSSION

Hispanics with HCC had significantly shorter survival in
comparison to both African American and Whites, with
race as the only independent predictor of survival in
multivariable analysis. This observation is consistent with
previous studies showing that Hispanic ethnicity was an
independent risk factor for HCC-related mortality, with
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Figure 2 Overall survival curves by race after exclusion of patients who
underwent orthotopic liver transplantation (with numbers of subjects at
risk). Hispanic (n = 34), African American (n = 55), Whites (n = 69). P-value
was obtained with the use of the log-rank test.

shorter 5 year survival®'” in Hispanic patients with HCC
compared to White and Asian counterparts, and higher
mortality rates in Hispanics aged 50-64"',

A substantive body of prior research has shown
that health disparities, barriers to care, socioeconomic
characteristics, and later diagnosis of more advanced
malignancy impact on survival in minority groupst*®*#,
An important contribution of the current study was that
we found no evidence that reduced survival in Hispanics
with HCC was related to differences in access to care;
groups were similar with regard to insurance status,
age at diagnosis, HCC diagnoses made during active
surveillance, and tumor parameters at presentation
including stage and tumor grade at diagnosis.

Little is known about features of patients with HCC
that might contribute to disparate outcomes by race. Data
from the current study shows important and intriguing
differences in HCC presentation and disease characteristics
for Hispanics. Characteristics that distinguished Hispanic
patients included significantly higher rates of comorbidities
and modifiable risk factors for liver disease such as dia-
betes, hyperlipidemia, metabolic syndrome, as well as a
greater prevalence of NASH and ESRD. Hispanics also had
evidence of more advanced liver disease with higher rates
of ascites than African Americans and Whites and higher
MELD scores and more hepatic encephalopathy than
African Americans.

The clinical correlates of HCC in Hispanics provide
a context to consider potential causes for the shorter
overall survival in Hispanics. Patients with HCC are at
risk for complications and mortality from cirrhosis, HCC,
and other comorbidities. Consistent with prior studies,
we found that Hispanic patients had higher rates of
comorbidities including metabolic syndrome!*®*? and
ESRD™"*I, Our data builds on existing literature by
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Figure 3 Distribution of cause of death in patients with hepatocellular
carcinoma by race. There was no difference in HCC (P = 0.1051), cirrhosis
(P =0.6162), or other (P = 0.0581) as cause of death between Hispanics,
African Americans, and White. 'Cause of death other includes: Immediate
complications post liver transplant (n = 3), sepsis (n = 3), complications from
second malignancy (n = 2), cardiogenic shock (n = 1), PEA (n = 1), intracerebral
hemorrhage (n = 1). Of Hispanic patient (n = 4), immediate complications post
liver transplant (n = 2), cardiogenic shock (n = 1), complications from a second
malignancy (n = 1). Fischers pairwise comparison not performed due to n < 5
per group. HCC: Hepatocellular carcinoma.

showing that these differences persist in patients with
HCC. Moreover, metabolic disease might contribute to
the development of HCC and to poorer outcomes in
Hispanics. There is increasing evidence that diabetes
and obesity are individually associated with significant
risk of HCC development'®**®, and Hispanics appear to
demonstrate a stronger association between diabetes
and HCC compared to non-Hispanics™®”. A longitudinal
study reported that diabetic Hispanics had a 3.3 x higher
risk of HCC development compared to non-diabetic
Hispanics, and that there was a 2.17 x higher risk of
HCC for diabetic non-Hispanics compared to non-diabetic
counterparts®®®,

In addition to higher rate of comorbidities and mo-
difiable risk factors, Hispanics had more complications of
portal hypertension and compared to African Americans
had higher MELD scores at presentation, indicating
more advanced liver disease. This is consistent with
national data reporting a higher prevalence of chronic
liver disease, more advanced disease features at pre-
sentation, and higher liver disease related mortality in
Hispanics™®=4, Although chronic liver disease is the 6™
most common cause of death in Hispanic populations in
2010 per the United States National Center for Health
Statistics data, it is not within the top ten causes of death
for African American or White populations. Mortality
rates from chronic liver disease are almost 50% higher
in Hispanics than non-Hispanics™?. One potential explana-
tion may be that increased comorbidities in Hispanics
could contribute to higher chronic liver disease mortality.
Recent SEER data found parallel mortality trends for
diabetes, chronic liver disease, and HCC by state; states
with high HCC mortality also demonstrated elevated
mortality rates for diabetes and liver disease, including
cirrhosist*®. Racial/ethnic biologic differences in cirrhosis
pathogenesis might also contribute; Hispanics with HCV
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appear at significantly higher risk for cirrhosis and HCC
development compared to non-Hispanic Whites and
African Americas, independently of BMI, diabetes, HCV
treatment and genotype!®, Additionally, Hispanics with
HCV cirrhosis showed lower median time to cirrhosis at a
younger age™", and higher rates of cirrhosis mortality for
Hispanics in both the United States and Mexico™". The
finding of higher rates of ESRD in Hispanics in the current
study is consistent with prior literature reporting higher
incidence of ESRD in Hispanics than non-Hispanics, and
a higher risk of kidney failure despite similar prevalence
of stage 3 and 4 chronic kidney disease®>*****%!, Renal
failure is associated with increased risk of mortality in
patients with cirrhosis™”. It is intriguing that Hispanics
carry a disproportionate burden of ESRD and cirrhosis
severity and incidence, although ESRD did not inde-
pendently predict shorter survival in our study.
Nonalcoholic fatty liver disease (NAFLD) is the most
common cause of chronic liver disease in the United
States®®*“*% and is increasingly being recognized as an
important cause of cirrhosis and HCC*" with higher
prevalence in Hispanics compared to non-Hispanic*”.
Recent data also suggest NAFLD's role in hepatocar-
cinogenesis in the absence of cirrhosis!*®’. NASH com-
prises a subgroup of NAFLD with hepatocyte injury
and inflammation, and is considered to be the hepatic
manifestation of the metabolic syndrome. In the
current series, NASH was the second leading cause
of liver disease in Hispanics with HCC, accounting for
34% of cases. Consistent with prior studies, we found
Hispanics demonstrated notable differences in cirrhosis
etiologies compared to non-Hispanics, including higher
rates of NASH™** and autoimmune cirrhosis*”, and
lower incidence of HCV cirrhosis!*’. Additionally, we
observed that NASH was particularly prevalent in
Hispanic women compared to Hispanic men (72.7%
vs 21.9%). Although the risk of HCC development in
NAFLD is lower than with HCV!*”}, NASH is poised to
become the primary etiology for cirrhosis and HCC in
developed countries over the next decade. One new
observation from our study is that Hispanics and Whites
with HCC had similar rates of diabetes and metabolic
syndrome, although Hispanics had more NASH cirrhosis
and hypertriglyceridemia. This suggests that Hispanics
may have differences in NAFLD progression, NASH patho-
genesis and a greater susceptibility towards cirrhosis.
A role for biologic differences in cirrhosis pathogenesis
and hepatocarcinogenesis unique to Hispanics has
been suggested by prior studies demonstrating that
Hispanic patients with NASH, NAFLD, and hepatitis C**
demonstrate more fibrosis and higher rate of aminotran-
sferase abnormalities in comparison to other ethnic
groupst***®, The high prevalence of metabolic disease
and NASH in Hispanics with HCC has a critically important
implication. Early identification of Hispanics with risk
factors for NASH and intervention to modify metabolic
risk factors could have a major impact on reducing the
development of HCC in Hispanics. Specifically, elimination
of diabetes and metabolic syndrome could significantly
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decrease HCC incidence across all ethnic groups, but
with largest reduction in Hispanics. Additionally, targeted
HCC screening for Hispanics with metabolic syndrome,
diabetes, and NASH risk factors for NASH could also
improve diagnosis, timely treatment, and survival for
Hispanics with HCC.

The retrospective design of the current study made it
difficult to assess whether reduced survival in Hispanics
with HCC was related to increased mortality from com-
plications of cirrhosis, HCC, or comorbid conditions. It
is likely that synergy between biologic, genetic, and
environmental factors may contribute to racial differences
in cirrhosis pathogenesis, HCC development, and survival.
Recent proteomic and tissue microarray studies have
demonstrated racial and regional differences in molecular
pathogenesis of cirrhosis and HCC, including variations of
molecular signatures for HCV induced HCC®"! unique to
African Americans compared to Whites, down-regulation
of p53 and MDM2 in Americans compared to South
Koreans®, higher prevalence of PNPLA3 polymorphisms
associated with high NAFLD susceptibility and worse
survival in Hispanics™ and greater expression of genetic
polymorphisms predisposing towards higher NASH se-
verity in Hispanics compared to non-Hispanics™. Genetic
and biologic differences are associated with susceptibility to
increased fibrosis and inflammation in NAFLD, NASH and
HCV, influencing more aggressive cirrhosis progression
and hepatocarcinogenesis!**>>**, Racial and ethnic
differences modulating insulin resistance have also been
identified; compared to non-Hispanics, Hispanics express
a higher frequency of an insulin receptor gene regulator
(high-mobility group AT-hook, or HMGA1) associated with
higher BMI, lower HDL, and type 2 diabetes™”. While
our study did not include biologic correlates, given the
paucity of Hispanic specific information, studies comparing
Hispanic tumor and cirrhosis samples to other multi-
ethnic HCC and cirrhotic cohorts are necessary to better
understand ongoing racial disparities in HCC and cirrhosis
mortality and progression.

Despite being one of the largest single institution
studies of HCC in Hispanics, African Americans and
Whites, the major limitation of the present study was
the retrospective design. The study identified important
clinical factors associated with HCC in Hispanics. However,
it was unable to discern the cause of reduced overall
survival in Hispanics with HCC. Moreover, single center
data might not be applicable to all Hispanic populations.
Prospective studies with molecular analyses are needed
to determine the relative contributions of co-morbidities,
cirrhosis, HCC and biologic correlative information to the
reduced overall survival in Hispanics.

In conclusion, the current study provides important
new insights into clinical factors distinguishing Hispanics
with HCC. Hispanics with HCC present with a higher
prevalence of modifiable metabolic risk factors, more
advanced liver disease, and shorter survival compared
to African Americans and Whites. Increased mortality in
Hispanics with HCC may be explained by compounding
risk from metabolic comorbidities, NASH cirrhosis, and
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unigue biologic gene-environment interactions influencing
higher susceptibility towards NAFLD development, and
more aggressive cirrhosis progression and hepatocar-
cinogenesis. Further dlinical, epidemiologic, and molecular
data are necessary to determine the relative con-
tributions of modifiable comorbidities such as diabetes,
hyperlipidemia, metabolic syndrome, and NASH to HCC
pathogenesis in Hispanics. Development of prospective
multi-institutional HCC databases with specimen sharing
is essential. There is an additional need for prospective
case controlled studies, and therapeutic clinical trials
with proportional representation of Hispanics to assess
the impact of modifying comorbidities such as metabolic
syndrome, hyperlipidemia, ESRD, diabetes, and NASH
through lifestyle and medical management upon cirrhosis
and HCC progression in Hispanic and non-Hispanics.
Identification of clinical factors associated with HCC in
Hispanics provides direction for public health efforts at
HCC prevention through intervening on modifiable risk
factors, targeted HCC screening for high risk ethnic
populations, and more timely HCC treatment and mana-
gement in this population.
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