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Abstract

AIM: In the USA, Hawaii has the highest incidence of
hepatocellular carcinoma (HCC) and a diverse population.
It is an ideal place to characterize HCC in the context of
ethnicity/risk factors.

METHODS: A total of 262 cases of HCC (1992-2003) were
retrospectively reviewed for demographics, ethnicity,
birthplace, viral hepatitis, alcohol use, diabetes, smoking
and risk factors for viral hepatitis such as intravenous
drug abuse (IVDA), transfusions, tattoos and vertical
transmission. Tumor stage, Child’s class, Cancer of the Liver
Italian Program (CLIP) score, o-fetoprotein level, treatment
and survival were recorded.

RESULTS: Gender, age, viral hepatitis, alcohol, IVDA, and
diabetes differed significantly in Asians, non-Asians and
Pacific Islanders. There were also specific differences
within Asian subgroups. Alpha-fetoprotein, smoking,
transfusions, stage and resectability did not differ
between groups. Asians were more likely to have hepatitis
B, while non-Asians were more likely to have hepatitis C.
Factors that decreased survival included hepatitis B,
alcohol, elevated alpha-fetoprotein, CLIP >2 and increased
Child’s class. When Asians were combined with Pacific
Islanders, median survival (1.52 years vs 3.54 years), 1-
and 3-year survival was significantly worse than those
for non-Asians. After Cox regression analysis for hepatitis
B and alcohol, there was no difference in survival by
ethnicity.

CONCLUSION: Various ethnicities have different risk
factors for HCC. Hepatitis B, alcohol, and a.-fetoprotein are
more important factors for survival than ethnicity.

© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

The general consensus is that hepatocellular carcinoma
(HCC) is a distinctly different risk-factor associated cancer
in different geographic regions of the world. It differs in
incidence, risk factors and natural history and these
differences have been attributed to ethnicity, endemic viral
hepatitis, and other risk factors!'’. HCC is the fifth most
common cancer worldwide and is estimated to cause half a
million deaths every year. The incidence in USA, though
much less than in Asian and African countties, has been
increasing over the last decade and is currently estimated at
2.4 per 100 000, The US Surveillance, Epidemiology and
End Results Program (SEER) data indicate that HCC is the
fourth most common cancer among Chinese and Korean males,
second most common in Vietnamese males and fifth most
common among Filipino males. HCC is also the second leading
cause of cancer mortality among Chinese males and fourth
leading cause of cancer mortality among Filipino malest.
Literature from USA frequently mention the differences in
HCC among Asians compared to Caucasians but often
groups all Asians together, while literature from Asian
countties distinctly desctibe each ethnic group separately!®'®.
Risk factors for viral hepatitis and HCC may be distinctly
different in these subgroups of Asian patients, yet the
data are frequently pooled into one seemingly heterogencous
group. Furthermore, little is written on HCC in Pacific
Islanders and the Filipino population. Few study populations
have enough patients in these ethnic groups to make any
definite statement about them separately. Pacific Islanders
are sometimes grouped with ‘Asians’ or ‘other’ and little
has been done to describe HCC in this population. Hawaii
has the highest incidence of HCC in USA, with a
population that is approximately two-third of Asian or
Pacific Islander ethnicity™. Furthermore, there is a large
immigrant and visitor population, making it the ideal
location to study HCC related difference in ethnicity, risk
factors, and birthplace.

MATERIALS AND METHODS

This is a retrospective study on HCC. A total of 262 cases
were referred either to the Liver Center (NT) or a group
of surgeons (LW, WL) at St. Francis Medical Center, a
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tertiary medical center from August 1992 to August 2003.
This medical center has the only clinic dedicated to liver
diseases, the only transplant center in the state and the only
referral center for liver diseases for American territories
of the Pacific Basin (including American Samoa, Guam,
Saipan, the Marshall Islands). A number of patients were
nationals from Asian countries such as Japan, Korea, and
the Philippines who desired medical care in USA.

HCC was diagnosed pathologically by percutaneous
biopsy, liver biopsy at the time of surgery or explanted liver
at transplant. We also included patients without a histologic
confirmation, who had a history of chronic liver disease
and one of the following; (1) discrete liver mass(es) and an
alpha-fetoprotein (AFP) greater than 200 ng/dL; (2) discrete
liver mass(es), which is(are) increasing in size with AFP less
than 200 ng/dL; (3) discrete liver mass with rising AFP for
three consecutive values, or (4) discrete liver mass with
AFP less than 200 ng/dL that is also seen distinctly on
Gallium scan or hepatic arteriogram.

We collected demographic data including age, sex,
birthplace, and primary ethnicity as identified by the patient.
We recorded a history of diabetes, other cancer, smoking,
and family history of cancer. Risk factors for HCC including
viral hepatitis, alcohol abuse (which we defined as greater
than two drinks/daily for at least 10 years), and other chronic
liver diseases were identified. We also looked specifically at
risk factors for viral hepatitis such as vertical transmission,
previous blood transfusions, intravenous drug use (IVDA),
tattoo placement and high-risk occupations.

With respect to HCC, we recorded the size, number,
and location of the tumor in order to determine tumor
node metastases (TINM) stage. We also collected laboratory
studies of bilirubin, albumin, and prothrombin time and
ascites and encephalopathy in order to calculate Child-Turcotte-
Pugh scores and CLIP scores. Serum alpha-fetoprotein
(AFP) was also recorded. CTP scotes were also expressed as
Child’s class A (CTP 5-6), B (CTP 7-9) ot C (CTP >9). Finally,
we recorded the type of treatment, dates of diagnosis and
death in order to calculate the survival since diagnosis. Liver
resection was considered in Child’s A patients or early Child’s
B (CTP score of 7) patients without any evidence of ascites or
encephalopathy. Liver transplant was done on patients who
were unresectable but had TNM T1 or T2 lesions (Milan
criteria). Patients on the transplant waiting list underwent either
radiofrequency ablation or transarterial chemoembolization

Table 1 Demographics, risk factors for HCC by ethnicity

while waiting for a donor.

The data were compiled and statistically analyzed.
Ethnicity was also divided into three groups: Asians, Pacific
Islanders, and non-Asians. Each factor was examined for
differences by race using the % test or Fisher’s exact test.
Kaplan-Meier survival curves were then drawn for each
factor and ethnic group. The log-rank test was used to
compare survival differences. Cox regression analysis was
used to assess the effects of ethnicity on survival while the
other individual factors were controlled.

RESULTS

Study Population

During the period between August 1992 and 2003, 262
patients were referred for HCC. Racial distribution was as
follows: Asians-193, Pacific Islanders-27 and non-Asians-
42. Among the Asians: 84 were Japanese, 40 were Chinese,
38 were Filipino and 24 were Korean, 7 were Southeast
Asian (Vietnamese, Laotian, Thai). All patients were assigned
a primary ethnicity, though there were a number of patients
who had several ethnic backgrounds. Among the 262
patients, 187 were males and 75 were females. Mean age at
diagnosis was 60.7 yearts.

Risk factors by ethnicity
Age, gender, hepatitis B, hepatitis C, alcohol abuse, intravenous
drug use and diabetes differed significantly by ethnicity when
Asians, non-Asians and Pacific Islanders were compared
(Table 1). In terms of age, Pacific Islanders presented with risk
factors at a significantly eatlier age (53.4 years) compared with
Asians (61.3 years) and non-Asians (61.4 years) (P = 0.0035).
Although all ethnic groups showed a male predominance
over females, the M:F ratio was significantly different with
non-Asians having the highest M:F ratio (P = 0.025).
There were differences in viral risk factors and alcohol
usage among cthnicities and these differences also extended
into subgroups of Asian ethnicity. In non-Asians, 53.7% of
patients with HCC were hepatitis C positive, but only 4.8%
were hepatitis B positive. If all Asians were grouped together,
46% had hepatitis B and 26.6% had hepatitis C. Incidence
of hepatitis B and C differed significantly between Asians,
non-Asians and Pacific Islanders (P<0.0001 and P = 0.0024,
respectively). In Chinese, Koreans, and Filipinos, HCC was
predominantly a hepatitis B-related disease, whereas in

Characteristic Asians Non-Asians Pacific Isl P
Patients 193 42 27

Mean age (yr) 61.4 613 53.4 0.0035
Males:females 2.06:1 74:1 2.86:1 0.025
Hepeatitis B, % 46 48 50 <0.0001
Hepeatitis C, % 26.6 53.7 37 0.0024
Alcohol abuse, % 31.6 52.4 423 0.031
Diabetes, % 29.1 39 11.1 0.044
Smoking, % 47.8 48.6 59.1 NS
IV drug use, % 4.8 35 20 <0.0001
Tattoos, % 11 12.5 42 0.001
Vertical transmit, % 24.8 2.6 11.1 0.0049
Transfusions, % 6.9 0 0 NS
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Japanese there was a slight predominance of hepatitis C
(29.3%) compared to hepatitis B (26.8%). The incidence
of alcohol use also differed significantly among the three
ethnic groups (P = 0.031). Diabetes differed significantly
between the three ethnic groups, occurring in 39.0% of
non-Asians, 29.1% of Asians and 11.1% of Pacific Islanders
(P = 0.044). There was no difference in smoking history
among the three ethnic groups (Table 1).

Risk factors for viral hepatitis

Thirty-nine patients had definite vertical transmission of
viral hepatitis, with at least one first degree relative with
documented viral hepatitis. An additional 52 patients might
have vertical transmission, as they were born in a country
where hepatitis B is known to be endemic, however they
were not certain of the hepatitis status of their immediate
relatives. Twenty-eight patients admitted to intravenous drug
use at some time, 12 patients had blood transfusions in the
distant past (more than 10 years ago) and 8 patients had
tattoos placed more than 10 years ago. Eight patients felt that
their occupation was the source of viral hepatitis (military-4,
police-2, emergency department worker-1, fire department-
1). Five patients recalled having frequent intramuscular or
subcutaneous injections as a child over 30 years ago in
countries where needles may have been reused. Three of
these patients were born in Japan, one in Vietnam and the
other in the Philippines. One patient felt that frequent travel
was the etiology of viral hepatitis and one patient admitted
to promiscuity. In terms of ethnicity, there was a difference
in IVDA with 4.8% Asians, 35% non-Asians and 20%
Pacific Islanders (P<0.0001). There was also a significant
difference in those with a history of tattoos or definite
vertical transmission of viral hepatitis among the three ethnic
groups. Transfusions did not vary by ethnicity and other
possible etiologies, for viral hepatitis were too smallin number
to make adequate comparisons (Table 1).

Birthplace

There was a significant difference in distribution of birthplace
amonyg the three ethnic groups. A larger number of Asian patients
(84 of 170) were born outside of the USA compared with
non-Asians who were primarily born in the USA. Twelve
of twenty-two Pacific Islanders were born in Hawaii while
10 on their native Pacific Islands, which may have included
USA territories (foreigners in this group referred to outside

Table 3 Stage and treatment by ethnicity

of the 50 states of USA). Data on birthplace were not available
for all patients and the exact time, they emigrated from their
native countries was also not consistently available (Table 2).

Table 2 Risk factors by subgroups of Asian ethnicities

Asian ethnicity n Hepatitis B, % Hepatitis C, % Alcohol abuse, %

Japanese 84 26.8 29.3 36.9
Chinese 40 77 12.8 10

Filipino 38 67.6 222 44.7
Korean 24 75 304 29.2
Southeast Asian 7 57.1 714 28.6

Diagnosis/treatment

There was no difference in stage of disease or mean AFP
among the three ethnic groups and no significant difference
in the incidence of normal AFP (<20 ng/dL). The mean
CTP score was 6.5 and the mean CLIP score was 1.6. CLIP
score appeared to be distributed differently among the three
ethnicities, when looking at the incidence of those patients
with CLIP score below 2. Fewer Pacific Islanders (22.2%)
had low CLIP scores <2 compared to Asians (53.1%) and
non-Asians (56.1%) (P = 0.008). There was also a significantly
different distribution of Child’s A-C classes among the three
ethnicities (P = 0.030). In terms of surgical treatment, there
was no difference in the patients who underwent surgical
resection for HCC. On the other hand, there was a difference
in those who underwent liver transplant, with no Pacific
Islander patient undergoing liver transplant for HCC
(P = 0.037, Table 3).

Survival statistics

The overall 1 and 3 year survival rates were 63% and 39%,
respectively and the overall median survival time was
1.86 years. The following factors were significantly associated
with survival: ethnicity, hepatitis B, alcohol, AFP, CLIP score
and Child’s class. The presence of hepatitis B and the use
of alcohol adversely affected the median and overall survival
as seen on Kaplan-Meier curve (Figures 1 and 2). When
considering the three ethnic groups, there was an early survival
advantage for non-Asians, but long-term survival was not
different between the groups (Figure 3). When Asians and
Pacific Islanders were compared to non-Asians, the median
survival was significantly different (1.52 years s 3.54 years,

Asians Non-Asians Pac Islander P
Patients 193 42 27
Stagel 11 1 0 NS
StageIl 94 26 1 NS
Stage ITI 26 5 5 NS
Stage IV 62 1 NS
AFP <20 61/189 (32) 14/37 (37.8) 5/26 (19.2) NS
CLIP<2 102/192 (53.1) 23/41 (56.1) 6/27 (22.2) 0.008
Child’s A 120 21 14
Child’s B 61 11 9
Child’s C 10 8 2 0.036
Liver resection 46 5 5 NS
Liver transplant 14 0 0.037
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P<0.05). The 1 and 3 year survival were also significantly
different between Asians/Pacific Islanders »s non-Asians
(P<0.05, Table 4, Figure 4).

Survival by HBV

Survival

Time (yr)

Figure 1 Kaplan-Meier curves demonstrate that the presence of hepatitis B
adversely affects survival (P = 0.023).
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Figure 2 Kaplan-Meier curves demonstrate decreased survival with significant
alcohol use (EtOH) (P = 0.005).
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Figure 3 No difference in survival are noted when Kaplan-Meier curves are
compared between Asians, Pacific Islanders and non-Asians.
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Figure 4 Survival is decreased when Asians and Pacific Islanders are compared
to non-Asians as demonstrated by Kaplan-Meier curves (P = 0.045).

Table 4 Median/mean survival

Characteristic Mean (yr) Median (yr) P

Race
Asians (1 =193) 2.26+0.15 1.52 NS
Non-Asians (n =42) 3.38+0.43 3.53
Pacific Islanders (1 =27) 2.83+0.56 1.86
Asians+Pacific Islanders (n =220) 2.52+0.18 1.56 =0.045
Non-Asians (n =42) 3.38+0.43 3.54

Birthplace
USborn (n=126) 2.66+0.24 2.07 NS
Foreign born (n=99) 2.64+0.22 2.39
Asian-US born (1 =85) 2.25+0.22 1.60 NS
Asian-foreign born (1 = 84) 2.52+0.23 229

ETOH
No (n=166) 2.90+0.20 240 =0.005
Yes (n=94) 2.10+0.25 1.34

Hepatitis B
No (n=141) 2.98+0.23 240 =0.023
Yes (n=115) 2.04+0.19 141

AFP
<20 ng/dL (n=79) 3.31+0.29 3.69 =0.0013
=20ng/dL (n=172) 2.23+0.19 1.34

CLIPscore
<2 (n=130) 3.2640.21 3.69 <0.0001
=2 (n=129) 1.89+0.23 0.81

Child’s class
A (n=154) 2.97+0.21 273 =0.0055
B (n=81) 2.07+0.26 129
C(n=20) 0.76+0.15 0.76

Patients with an elevated AFP = 20 ng/dI. had decreased
survival compated to those with normal AFP<20 ng/dL
(Figure 5). Those patients with CLIP score = 2 had
diminished survival compated to patients with CLIP score
<2 (Figure 06). Finally, survival varied with Child’s class,
Child’s C patients had the poorest survival, Child’s A patients
had superior survival and Child’s B patients had an intermediate
survival (Figure 7).
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Figure 5 Patients with normal AFP levels (<20 ng/dL) have improved survival
compared with those with elevated AFP levels (P = 0.0013).

Cox regression analysis was then used to determine if
ethnicity was significantly associated with survival. Once
alcohol and hepatitis B were taken into account, ethnicity
was no longer significantly associated with survival.

All other factors including age, gender, hepatitis C, IVDA,
vertical transmission, transfusions, tattoo placement, birthplace,
diabetes, and smoking did not affect survival. The mean
and median survival were not significantly different in patients
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Figure 6 Patients with lower CLIP scores <2 have improved survival
compared with those with CLIP score = 2 as demonstrated by Kaplan-Meier
curves (P<0.0001).

Survival by CTP (Child’s class)

T R Y R N N |

Survival
et e i e v e
ORNWAUITOINOOWOO

Figure 7 Increased Child’'s class has progressively worse survival with
Kaplan-Meier curves (P = 0.0055).

born in USA in comparison with those born outside USA.
Also, when Asian patients were separated by birth place,
there was no difference in median or mean survival.

DISCUSSION

HCC is a distinctly different risk-factor associated disease
in various ethnic groups. The incidence of HCC increases
with age and males are at a greater risk. Epidemiologic studies
have also shown that the age at incidence is 10-20 years
younger in those high incidence areas such as China and
sub-Saharan Africa. The male to female predominance is
also higher in those areas with a higher incidence of HCCP.
Although USA is considered a low incidence area, our study
showed that Pacific Islanders presented with HCC at a younger
age than the other groups. Studies have demonstrated
increased cancer incidence and mortality rates (up to 40%)
in Hawaiians, however no studies indicate that cancer occurs
at a younger ageP* 4. In our study, non-Asians had a much
greater male:female predominance than the other ethnic
groups which was much higher than generally reported in
latge epidemiologic studies P,

It is well accepted that viral hepatitis plays a significant
role in the incidence of HCC, but the type of viral hepatitis
may vary in different ethnic groups and countries. Hepatitis
C has been reported to account for much of the rise in
HCC in USAP, Studies from Korea, China, and New
Zealand indicate a predominance of hepatitis B as the risk
factor for HCC. Hepatitis C does play a role in the development
of HCC in these countries, especially in the absence of
hepatitis BI*". Japanese groups howevet, indicate that

hepatitis C is the principal tisk factor"*'®. This rising importance
of hepatitis C in Japan is thought to be due to increased
blood transfusions post-World War II and contaminated
needles used for medicinal purposes??. Hepatitis B and C
are sometimes synergistic in the etiology of HCC in Asian
countries, but there are regional differences.

When Asians are studied in USA, various Asian ethnicities
are classed together. USA epidemiologic studies have
indicated that Asian men have the highest age-adjusted
incidence rate (23 per 100 000) and Asians have the highest
male to female ratio. Caucasians are 2-3 times less likely to
have HCC compared to African Americans, who are in
turn 2-3 times less affected than Asians, Pacific Islanders
and native Americans®?. In 110 patients with HCC, Hwang
et al?, reported that the incidence of Hepatitis B in Asian
Americans is 80% compared to 19% in Caucasians. Hepatitis
C is found in 20% of Asians and 32% of Caucasians. There
is no difference in the rate of cirrhosis, AFP, ot survival in
patients with hepatitis B or C. They concluded that hepatitis
B is the major etiologic factor in Asian Americans while
hepatitis C and alcohol are the major factors in Caucasians?!.

Our study indicates that subgroups of Asian Americans
with HCC may have similar risk factors to those in their
native countries. Chinese and Korean-American patients
have a predominance of hepatitis B, while Japanese-American
patients have a slight predominance of hepatitis C. Filipino-
Americans and Pacific Islanders in Hawaii also have a higher
incidence of hepatitis B. This seems to indicate that viral
hepatitis may be related to an exposure in their native countries
many years prior to developing HCC. Recent immigrants
may be more likely to have risk factors based on their native
country, while a person who moved to USA as a child may
have risk factors and exposures similar to a native American.
Pyong ¢t a/*¥, showed that 74% have hepatitis C while only
16.7% have hepatitis B in a study of 90 Koreans living in
Japan who developed HCC. This group of Koreans has
developed a risk factor profile similar to the Japanese living
in Japan.

Whether Asian Americans with HCC have similar
outcome is not completely cleat. Chin ¢# a/*¥, demonstrated
a higher incidence of hepatitis B and pooter survival in the
Asian American group in a study of 24 Asian Americans
and 52 Non-Asian patients with HCC. El-Serag e# a/*",
demonstrated no differences in survival related to ethnicity
in a review of the National Cancer Institute’s SEER data
of 7 398 patients with HCC between 1977 and 1996. So
et al?®, found a high frequency of HCC (38%) in Asians
who underwent liver transplantation due to hepatitis B but
no difference was found in survival when compared to
Caucasians with HCC.

Alcohol is known to contribute to the severity of chronic
liver diseases and the etiology of HCC. Studies demonstrated
that alcohol plays a role in the development of HCC both
in the face of viral hepatitis and as an independent risk
factor. It also results in a higher grade of malignancy and
worse survival in those patients with HCC#®-#,

Our current study indicates that non-Asians have an
early survival advantage but long-term survival is not different
between the ethnic groups. When Asians and Pacific Islanders

were combined, there was a significant disadvantage in
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survival. Hepatitis B, alcohol use, AFP, CLIP score and
Child’s class are also factors affecting survival. When
hepatitis B and alcohol were taken into account in regression
analysis, survival was no longer different amongst the various
ethnicities. Thus, being an Asian or Asian-American alone
probably does not infer a worse prognosis with HCC.

Although there were differences in survival, there was
no difference in the number of patients who underwent
liver resection. There was a difference in liver transplant
for HCC among the ethnic groups. This may reflect access
to medical care, as many Pacific Islanders in our study had
medical insurance that did not cover liver transplant. Access
to medical care, in general, may be different in various ethnic
groups. One study on cancer patterns among ethnic groups,
noted that Asians and Pacific Islanders though less likely to
have current tobacco use, obesity and chronic alcohol use,
are less likely to have a health care plan and undergo
screening Pap tests and mammogramsPl. Perhaps access to
medical services and liver transplant may affect the overall
outcome in patients with HCC.

When studying HCC in the USA, we often consider
ethnicity and viral hepatitis in discussing prognosis. Ethnicity
is a difficult factor to be studied. Patients sometimes have
more than one ethnic background and as in this study, only
one ethnicity was assigned, based on what the patient
considered his/her primary ethnicity. There is much diversity
within broad ethnic groups such as ‘Asian’ or ‘Pacific Islander’
and sometimes uncertainties in ethnicity are erroneously
reported as ‘others’. Asians and Pacific Islanders had a similar
survival pattern in this study, however there were distinct
differences in risk factors among subgroups of Asian patients.
Although it would be virtually impossible to get a complete
and clear understanding of the role of ethnicity in HCC,
this study indicates that viral hepatitis B and history of alcohol
use are more important prognostic factors than ethnicity.
This may also ultimately help physicians decide the value
of screening for HCC for patients with specific risk factors.
Universal hepatitis B vaccination may also change the risk
factor profile in the future, thus we need to be aware that
our current risk factor profile may change with time. We
also need to continually educate patients with viral hepatitis
or chronic liver diseases to abstain from alcohol as this appears
to affect prognosis.
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