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ABSTRACT

Background: There is increased prevalence of hepatocellular carcinoma (HCC) among African Americans
(AA). Multicenter studies have shown advanced presentation, underutilization of treatment and de-
creased survival following liver transplantation (LT) among AA. However outcomes from single centers
are not well reported.

Objective: To determine the outcome of AA undergoing LT for HCC at Cleveland Clinic, Cleveland, Ohio,
between May 2007 and December 2009.

Methods: 245 consecutive patients undergoing evaluation and treatment for HCC within the mentioned
time frame were studied, retrospectively.

Results: 80% of patients were male, 75.5% were Caucasian, 16.7% were AA and 7.8% were other ethnic
groups. Compared to other ethnicities, AA subjects with HCC were more commonly female and were
more likely to have hepatitis C virus (HCV) (83% vs. 51%, p<0.001). There were higher occurrence of
HCV genotype 1 among AA compared to others among patients with this information (100% vs. 65%,
p<0.001). In contrast to previous reports, there was no significant difference between the groups in terms
of clinical presentation or management. 27% of AA underwent liver transplantation compared to 28% of
the rest (p=0.88). Of the 68 patients who had LT, 9% died with no difference in post-LT survival between
the two groups.

Conclusions: HCV (and genotype 1) is a significant risk factor for HCC in the AA population. LT results in
similar survival compared to other ethnicities. AA patients with HCC benefit equally from LT compared
to other ethnicities.

KEYWORDS: Liver transplantation; Survival; Hepatocellular carcinoma; HCC, outcomes; African

Americans; HCV; Mortality

INTRODUCTION

epatocellular carcinoma (HCC) is a
Hhighly prevalent malignancy world-

wide with an estimated 748,000 new
cases a year [17]. It is the second most com-
mon cause of cancer death in men and sixth
in women worldwide. Recent studies suggest
the age-adjusted incidence rates of HCC has
increased by two folds between 1985 and 2002
in the United States [2]. The incidence of
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HCC is highest among Asian Americans (OR:
4.3—4.6) followed by African Americans (AA)
(OR: 2.2—2.4) compared to Caucasians (OR:
1.0) [3,4]. The development of HCC in a pa-
tient with chronic liver disease is devastating
and has been shown to increase mortality with
a hazard ratio of 18 [57. Viral infections are
a significant risk factor for the development
of HCC. While hepatitis B virus (HBV) infec-
tion is a significant risk factor for HCC among
Asian Americans studies have shown hepatitis
C virus (HCV) infection to be associated with
HCC among Caucasians and AA in the United
States [6-87.

Both the incidence of HCC and the mortal-
ity rate have been found to be higher in AA
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compared to the rest [9]. Studies have shown
that there is under-utilization of therapies
among the AA population with only 13% re-
ceiving curative therapies. Even among pa-
tients with potentially curative lesions, stud-
ies have shown that only about one-third of
all patients receive adequate therapies [2].
While liver transplantation (LT) is one of the
tew therapies considered curative in patients
with HCC complicating cirrhosis, there is un-
der representation of AA population in wait-
ing list for LT with only 7% in the waiting
list and low numbers of patients undergoing
LT for HCC [10,11]. In addition, AA patients
with HCC are significantly less likely to un-
dergo LT compared to Caucasians [11]. Fol-
lowing LT, survival is still poor among AA
patients compared to non AA group [12].
Etiological factors and disparity in utilization
of therapy combined with poor outcomes may
therefore play a role in decreased survival in
HCC among AA patients. While most of these
studies utilize large databases comprising of
patients from multiple centers, there have been
tew single-center studies looking at the out-
come of AA patients with HCC undergoing
LT.

The objectives of our study were 1) to deter-
mine the outcome of AA patients undergoing
LT for HCC from a single center and ii) to de-
termine the etiology of HCC in AA.

PATIENTS AND METHODS

Medical records of consecutive patients pre-
senting to our tertiary care center between
May 2007 and December 2009 undergoing
evaluation and treatment for HCC were ret-
rospectively reviewed. Patients with no doc-
umentation of ethnicity were excluded. We
obtained demographic data including age, gen-
der, ethnicity, etiology of underlying liver dis-
ease (cholestatic, non-alcoholic liver disease,
viral hepatitis B and C, genetic and metabolic
diseases), history related to smoking and alco-
hol, severity of underlying liver disease, tumor
criteria (number and size of lesions, within or
outside Milan criteria, within or outside Uni-
versity of California, San Francisco [UCSF]
criteria), radiological and pathological evi-

dence of vascular invasion of tumor, treatment
interventions (surgery, LT, loco-regional and
chemotherapy) and outcomes (recurrence and
death).

All patients were seen by a dedicated team
consisting of hepatologist, hepatobiliary/
liver transplant surgeon, oncologist with an
interest in HCC and if appropriate, by inter-
ventional radiologists. The diagnosis of HCC
was made on histological or radiological crite-
ria according to published guidelines [13,14].
Management decisions were made based on
tumor criteria, the presence or absence of vas-
cular invasion and distant metastasis and the
degree of liver function. Patients with cirrhosis
and HCC within Milan criteria underwent LT
if found to be appropriate candidates. Loco-
regional treatment was administered to these
patients depending on their waiting time for
LT. In patients with preserved liver function
resection surgical therapy or radio-frequency
ablation (RFA) was considered. The rest of
the patients underwent trans-arterial chemo-
embolization (TACE), bland embolization, th-
erasphere, SIR-Sphere, cryoablation, alcohol
ablation and/or sorafenib chemotherapy. A few
patients underwent LT after down-staging of
HCC to within Milan Criteria. The study was
approved by our Institutional Review Board.

Statistical Analysis

AAs were compared to non-AAs using Stu-
dent’s t tests or, if appropriate, the non-para-
metric Wilcoxon rank sum test for continuous
tactors and Pearson’s y* tests or Fisher’s exact
tests for categorical variables.

Survival analysis was performed to assess
pre- and post-transplant survival in each eth-
nic group. HCC diagnosis date was considered
the first time the patient had imaging sugges-
tive of any mass noted which resulted in di-
agnosis of HCC. For pre-transplant survival,
time of follow-up was defined as time between
HCC diagnosis and either death or censoring;
subjects were censored at time of transplant or
last follow-up visit if no transplant and alive.

Similarly, for subjects who received a liver
transplant, post-transplant follow-up was de-
fined as time between transplant and either
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Table 1: Demographics

Afro-American

(n=41)

Female, n (%) 13 (31.7)
Mean=SD BMI 27.5+4.9
Smoking, n (%)
Current 13 (31.7)
Quit 22 (563.7)
Never 6 (14.6)
Alcohol (current use), n (%) 7 (17.5)
Mean+SD age at time of HCC (yrs) 61.7£9.7

BMI: Body mass index (kg/m?); HCC: Hepatocellular carcinoma

death or last follow-up visit. Kaplan-Meier
plots were constructed and log-rank tests
were used to compare the groups. In addi-
tion, multivariable proportional hazards re-
gression was performed to adjust for potential
confounders for assessing association between
ethnicity and pre-LT survival. An automated
stepwise variable selection method was applied
to 1000 bootstrap samples to choose the tinal
models. Ethnic group and HCV were forced
into the models and demographic and clinical
characteristics that were available for 90+% of
subjects were considered for inclusion; vari-
ables with inclusion rates of 50% or more were
included in the model. A p<0.05 was consid-
ered statistically significant. All analyses were
performed by SAS ver 9.2 software (The SAS
Institute, Cary, NC).

RESULTS

Between May 2007 and December 2009,
247 patients were evaluated with a diagnosis
of HCC. Two of these patients did not have
their ethnicities recorded in the medical re-
cords and were excluded from the study. The
remaining 245 patients were included in the
study. Two patients who died without having
undergone transplantation with date of death
unknown were excluded from calculation of
survival analysis. The mean=SD age at time
of HCC diagnosis was 64+10 years and 80%

Non-Afro-

American p value

(n=204)

36 (17.6) 0.040

28.5+5.6 0.30
0.13

42 (20.7)

142 (70.0)

19 (9.4)

16 (9.0) 0.12

62.1+10.1 0.81

were male (Table 1). Forty-one (16.7%) sub-
jects were A As, of the remaining 204 patients,
185 (75.5%) were Caucasian, and 19 (7.8%)
were from other ethnic groups.

Compared to other ethnicities, AA subjects
with HCC were more commonly female and
were more likely to have HCV (83% wvs. 51%,
p<0.001) (Fig 1). HCV genotype was available
for 92 of the 138 subjects with HCV. All AA
patients with HCV were genotype 1 (Table 2)
compared to only 65% of those from other eth-
nic groups (p<0.001). There was no significant
difference in the prevalence of HBc Ab (39%
vs. 26%, p=0.085) or Hbs Ag positivity (5% vs.
5%) between the AA and non-AA groups, re-
spectively. There were no differences in the in-
cidence of diabetes, non-alcoholic steatohepa-
titis or alcoholic liver diseases in patients with
HCV-related diseases between the ethnici-
ties. There were no differences in the model
for end-stage liver disease score (MELD) or
Child Pugh Turcotte (CPT) scores at presen-
tation among the two groups.

There were no significant differences between
AA and non-AA population in terms of pre-
senting within Milan criteria (42% vs. 50%,
p=NS), within UCSF criteria (56% wvs. 65%,
p=NS) for HCC, or radiological evidence of
vascular invasion (24% wvs. 27%, p=NS) (Table
38). There was no significant difference be-
tween the number of AA patients and the rest
who underwent surgical therapies (resection
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Table 2: Characteristics of the underlying liver disease

Disease Etiology

Afro-American

(n=41)

HCV 34 (82.9)

Alcohol 6 (14.6)

NASH 1 (2.4)

HBV 2 (4.9)

Other etiologies 1 (2.4)
HCV Genotype 1 24 (100.0)
HBsAg" 2 (4.9)
HBcAb* 16 (39.0)
Cirrhosis 38 (92.7)
Albumin 3.2+0.76
Bilirubin 1.3 [0.60, 2.4]
Creatinine 0.92 10.84, 1.2]
INR 1.2 [1.00, 1.3]
MELD 12.0 [8.0, 15.0]
CTP scores 7.0 5.0, 8.0]

Values presented as Mean+SD; n (%); median [25%ile, 75%ile]
NASH: Non-alcoholic steatohepatitis, HCV: Hepatitis C virus; HBV: Hepatitis B virus

Non-Afro-American

(0=204) p value
104 (51.2) <0.001
56 (27.6) 0.082
27 (13.3) 0.047
11 (5.4) 0.89
21 (10.3) 0.11
44 (64.7) <0.001
9 (4.6) 0.93
51 (25.8) 0.085
183 (89.7) 0.56
3.5+0.73 0.054
1.1 [0.60, 2.1] 0.49
0.90 [0.73, 1.10] 0.088
1.1[1.1, 1.8] 0.56
10.0 [7.0, 13.0] 0.17
6.0 [5.0, 8.0] 0.21

HBs Ag: Hepatitis B surface antigen, HBc Ab: Hepatitis B core antibody,
INR: International normalized ratio, CTP: Child Turcotte Pugh, MELD: Model for end-stage liver disease

and/or liver transplantation) for HCC (37%
vs. 46%, p=0.26) or liver transplantation (27%
vs. 28%, p=0.88). There were no differences
among non-surgical therapies received be-
tween the two groups (51% vs. 53%).

p < 0.001

80
1
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o
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Figure 1: Prevalence of HCV by ethnicities among
HCC patients: HCV is more common in African-
Americans with HCC

Survival

Overall, there was no significant difference in
mortality between AA patients and the rest
during follow-up (61 vs. 48%, p=0.13).

Fifty-four percent of AA patients died prior
to receiving a surgical intervention (resection
or LT) compared to 41% of the rest (p=0.14).
The median pre-surgery survival time was 7.7
(95% CI: 5.0-19.3) months in AA compared
to 12.3 (95% CI: 7.6-15.2) months in non-AA
patients (Fig 2, p=0.24). After adjusting for
HCYV, vascular invasion, cirrhosis, age, MELD
and UCSF criteria, there was no difference
in survival (HR:1.2, p=0.52) between the two
groups. In multivariate analysis (Table 4), pre-
surgical independent predictors of mortality
were radiological evidence of vascular invasion
(p<0.001), cirrhosis (p=0.012), age (p=0.005)
and MELD (p<0.001).
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Table 3: Clinical presentation and treatment of HCC

Liver Transplantation for HCC in Afro-Americans

Afro-American

Non-Afro-American

(n=41) (n=204) p value
Within Milan criteria 17 (41.5) 101 (49.5) 0.35
Within UCSF criteria 23 (56.1) 132 (64.7) 0.30
Radiological vascular invasion 10 (24.4) 52 (27 .4) 0.70
Pathological vascular invasion 4 (33.3) 292 (40.0) 0.67
LT 11 (26.8) 57 (27.9) 0.88
Resection 4(9.8) 39 (19.1) 0.15
LT and/or resection 15 (36.6) 94 (46.1) 0.26
RFA and/or TACE 16 (39.0) 85 (41.7) 0.75
Other palliative therapy 11 (26.8) 36 (17.6) 0.17
Recurrence 1 (33.3) 12 (63.2) 0.33
Deceased 25 (61.0) 98 (48.0) 0.13
Pre-surgical mortality 22 (b3.7) 84 (41.2) 0.14
Post-surgical mortality, if’ applicable 3 (20.0) 14 (14.9) 0.61
Total follow-up months 7.6 (2.6, 18.1] 10.3 [4.0, 17.5] 0.18

Values presented as Mean+SD; n (%); Median [25%ile, 75%ile]

UCSEF: Universit

of California, San Francisco; LT: Liver transplantation; LRT: Loco-regional therapy; RFA: Radio-frequency

ablation, TACE: }ll"ransarterial chemo-embolization HCC: Hepatocellular carcinoma

Post-LT survival:

Twenty-seven percent (n=11) of AA had a liver
transplant compared to 28% (n=57) of non-AA
(p=0.88). Of the 68 patients who had LT, 9%
died. There was no difference in post-LT sur-
vival between the two groups (Fig 3).

DISCUSSION

Our single center study shows no significant
difference in survival rates in AA patients un-
dergoing LT for HCC compared to the non-
AA population. This is different from previous
studies that have shown a decreased survival in
AA patients undergoing LT for HCC [15,167].
Most of these studies are based on nationwide
samples such as the SEERS database, UNOS
database or nationwide inpatient sample (NIS)
data and hence may not be truly valid with
reference to individual institutions. There are
only a few single institution studies looking
at survival of AA patients undergoing LT for
HCC. Harrison, et al, tound no difference in

the outcome of AA patients/Hispanic patients
undergoing LT compared to whites [17]. In a
later study by Yu, et al, comprising of 19 AA
patients who underwent LT for HCC, there
was a significant difference in overall survival
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Figure 2: Survival of patients with HCC prior to
surgical intervention
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Table 4: Pre-liver transplant mortality: multivariate

analysis

HR (95% CI) p value
1.2 (0.70-2.0) 0.52
1.05 (0.64-1.7)  0.84

African-American
HCV

Radiological evidence
of vascular Invasion

2.6 (1.6-4.1) <0.001

6.2 (1.5-26.1) 0.012
2 (1.05-1.3) 0.005

Cirrhosis

Age (b-yr increase)
MELD (1-unit
mcrease)

Outside UCSF Criteria 1.5 (0.98-2.4) 0.061

HR: Hazard ratio; CI: Confidence interval

HCV: Hepatitis C virus; MELD: Model for end-stage liver
disease; UCSF: University of California, San Francisco

1.1 (1.1-1.2) <0.001

by ethnicity using the log-rank test but race
and insurance were not independently predic-
tive of mortality [187. Our study is the first
one looking specifically at survival of AA pa-
tients with HCC undergoing LT and we found
no difference in survival between AA patients
and the rest. LT should therefore be strongly
considered in AA with HCC.

Studies have shown decreased utilization of
therapies such as surgery and LT for HCC
among the AA, especially transplantation and
surgical services [11,16,18-207. These issues
are thought to be partly responsible for the
poor survival of AA patients with HCC. In
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Figure 3: Survival of patients with HCC
undergoing liver transplantation

our study, in contrast, there was no difference
in utilization of various surgical therapies be-
tween AA and the rest. Additionally, late pre-
sentation with advanced disease and medical
insurance differences are some of the causes
attributed to the differences in utilization of
resources among the AA population [18,21].
In our study there were no differences be-
tween AA and non-AA groups in the stage of
presentation by Milan or UCSF criteria or the
occurrence of radiological evidence of vascular
invasion of HCC. There were also no differ-
ences in the number of treatment modalities
received among ethnicities and there were no
differences in mortality between these groups
as a whole.

We found a higher incidence of HCV among
AA compared to other ethnicities as noted in
other studies [10]. This is in contrast to other
studies where HCV was found to be equally
prevalent in both AA patients and non-AA pa-
tients [7]. AA patients with HCV represent
a specific population who may benefit from
heightened screening and preventive eftorts to
identify and treat HCC.

In our cohort vascular invasion, the presence
of cirrhosis, age and MELD score were inde-
pendent risk factors for mortality. This is in
keeping with previously published data where
vascular invasion has been correlated with
poor survival [22,237.

Our numbers are small when compared to
larger multi-center studies. However, our sin-
gle center study had a diverse population simi-
lar to national demographic data for HCC and
its etiology. In our study, there were no differ-
ences between AA and non-AA population in
terms of their liver and HCC disease stages
and among those who underwent LT and re-
section. We did not find evidence to suggest
late presentation with advanced disease or un-
derutilization of resources among A A popula-
tion due to medical insurance as considered by
others. This allowed us to compare survival
and treatment outcomes without the inherent
biases of large database driven multi-center
studies. Some of the improvements in survival
among AA seen in our study could be due to
the availability of newer treatment options
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and the multi-disciplinary approach offered
by our institution compared to data available
from national registries which includes time
periods when some of the current treatment
options and down-staging of HCC were not
common.

In conclusion, in our single center study,
there was no difference between AA and the
rest in terms of management and other clini-
cal characteristics. HCV (genotype 1) was the
predominant risk factor for HCC in the AA
population. There was no difference in sur-
vival among patients who underwent L'T. AA
patients with HCC benefit equally from LT for
HCC.
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