Clinical characteristics of nonBnonC-hepatocellular carcinoma
: A single center retrospective study.
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Abstract

Background/Aims: To clarify risk factors and clinical features of both hepatitis B surface
antigen and anti-HCV negative hepatocellular carcinoma (NBNC-HCC).

Methods: HCC patients (n=1109) diagnosed at a single center were categorized based on the
presence of serum HBsAg and HCVAD. Clinical characteristics of 127 NBNC-HCC patients
were evaluated.

Results: NBNC-HCC patients were stratified as those with alcoholic liver disease (ALD-HCC,
n=42) and alcohol unrelated liver disease (nonALD-HCC, n=85). Compared with the ALD-HCC
group, the nonALD-HCC group had a higher prevalence of diabetes (P=0.015), larger tumor size
(P=0.007), and higher tumor marker levels (P=0.014). Liver function results were significantly
worse in ALD-HCC than in nonALD-HCC. Although the ALD-HCC group had a higher
tendency toward recurrence than the nonALD-HCC group, survival rates were similar between
groups (P =0.352).

Conclusion: Alcohol consumption was the most common etiologic factor for NBNC-HCC, and
diabetes may be related to the development of HCC in nonALD-HCC patients. NonALD-HCC
tended to be diagnosed at a more advanced stage, whereas liver function was worse, and tumor
recurrence rate was higher in ALD-HCC patients. Further examination of the risk factors and
establishment of a precise surveillance system are necessary for early diagnosis and the

development of curative therapies for NBNC-HCC.



Introduction

Hepatocellular carcinoma (HCC) is one of the most common causes of cancer-related deaths
worldwide [1,2]. In Japan, chronic hepatitis C virus (HCV) infection is considered to the most
significant risk factor for the development of HCC, and the second-most important factor is
hepatitis B virus (HBV) infection. Based on a report by the Liver Cancer Study Group of Japan,
approximately 15% of HCC patients in Japan are hepatitis B surface antigen (HBsAQ) positive
(B-HCC) and 70% are anti-HCV (HCVAD) positive (C-HCC) [3]. Recent progress in the
management of patients with viral hepatitis by specific anti-viral therapy, including interferon
and nucleotide analogues, however, has led to better prevention of cancer development and
improved disease prognosis [4-7].0n the other hand, the number of patients that are both
HBsAg- and HCVVAb-negative HCC (NonB-NonC HCC [NBNC-HCC]) has increased and
NBNC-HCC is reported to account for 12% to 20% of all HCC cases in Japan [3,8].

NBNC-HCC is considered to be associated with several etiologic factors such as alcoholic
liver injury, autoimmune hepatitis (AIH), primary biliary cirrhosis (PBC), primary sclerosing
cholangitis, and nonalcoholic fatty liver disease (NAFLD)/nonalcoholic steatohepatitis (NASH).
In addition, a variety of clinical factors are also involved in the development and progression of
NBNC-HCC, including age, sex, alcohol consumption, and diabetes mellitus [9,10]. There are
only a few reports, however, on the clinical characteristics of NBNC-HCC and the actual state of
NBNC-HCC has not been fully elucidated [3,8,11,12].

Due to the lack of understanding of the clinical features of NBNC-HCC, neither early
detection nor improvement of prognosis has been achieved in patients with NBNC-HCC.

Therefore, it is important to understand the complex interactions of the risk factors and clinical



features of NBNC-HCC. In this study, we aimed to clarify the clinical characteristics of

NBNC-HCC and discuss the etiology of NBNC-HCC.

Methods

Patients

A total of 1109 HCC patients diagnosed at Osaka Red Cross Hospital from April 1, 2004 to
March 31, 2010 were enrolled in the study. The diagnosis of HCC was made based on the
presence of both characteristic imaging findings and increases in serum tumor markers; the
diagnostic criteria for HCC via imaging was based on previous reports of hyperattenuation at the
arterial phase and hypoattenuation at the portal phase in the tumor, determined by dynamic
computed tomography and/or magnetic resonance imaging [13]. In addition, increases in serum
tumor markers such as a-fetoprotein, des-y-carboxy prothrombin, or Lens culinaris
agglutinin-reactive fraction of a-fetoprotein, were also required for the diagnosis of HCC. In
doubtful cases, the diagnosis was confirmed by pathologic findings based on liver biopsies

obtained under ultrasound guidance.

Classification of HCC according to etiology

The presence of serum HBsAg and HCVADb was determined in all patients using enzyme
immunoassay kits (FUJIREBIO, Tokyo, Japan). Based on the presence of serum
antigens/antibodies, the patients were categorized into four groups: B-HCC (HBsAg positive),
C-HCC (HCVAD positive), BC-HCC (Both HBsAg and HCVAD positive), and NBNC-HCC

(both HBsAg and HCVAD negative). AIH was diagnosed based on the simplified diagnostic



criteria proposed by the International Autoimmune Hepatitis Group [14] and PBC was diagnosed
based on a PBC scoring system [15]. All NBNC-HCC patients, except those with AIH and PBC,
were then further divided into two groups, the alcoholic liver disease group (ALD-HCC) and the
non-alcoholic group (nonALD-HCC group) depending on alcohol consumption based on the
following criteria: patients whose daily alcohol consumption over 80 g were included in the
ALD-HCC group and the remaining patients were included in the nonALD-HCC group. We
investigated the background characteristics between the two groups, including age, sex, diabetes,
body mass index, hypertension, biochemical test results for liver function, Child-Pugh grade [16],
tumor size, tumor number, portal invasion, TNM stage [17], and tumor markers at the time of
diagnosis. The diagnosis of diabetes was based on the following criteria: random glucose >200
mg/dl or fasting glucose >126 mg/dl, or hemoglobin Alc >6.5% on two occasions. Hypertension
was diagnosed when patients were pharmacologically treated for hypertension or if their arterial
pressure was greater or equal to 140/90.

The treatment for HCC was performed based on a consensus-based treatment algorithm for
HCC proposed by the Japanese Society of Hepatology [2]. Hepatectomy (surgery) or local
ablation (radiofrequency ablation; RFA) was performed for 3 or fewer nodules, if the nodules
were 3 cm or smaller with no extrahepatic lesions, good liver function results, and no vascular
invasion. Even if the number of nodules was 3 or fewer, if the tumor size exceeded 3 cm,
hepatectomy or transcatheter arterial embolization (TACE) was selected. For cases with 4 or
more lesions, TACE or transcatheter arterial infusion (TAI) was selected, and resection was
considered.

We compared the overall survival rates and cumulative recurrence rates after initial radical

treatment between ALD-HCC and nonALD-HCC groups. We also studied the factors



contributing to recurrence after initial remission and survival for both ALD-HCC and non
ALD-HCC patients. Initial radical treatment (initial remission) was defined as follows: all of the
HCC nodules (single/multiple) had disappeared following initial treatment, and no local
recurrence or new tumors were detected on computed tomography within 6 months after the

initial treatment.

Statistical analysis

Results are expressed as the mean values with standard deviation or the number (percentage)
of patients with each variable. Comparison of background characteristics between ALD-HCC
and nonALD-HCC patients was conducted using Fisher’s exact test and Mann-Whitney U test.
Overall survival rates and cumulative recurrence rates after initial remission were calculated
using the Kaplan-Meier method and the differences between ALD-HCC and nonALD-HCC
patients were examined by log rank test. The Cox proportional hazards model was used for
multivariate analysis for factors that influenced survival and recurrence after the initial remission
and performed separately for ALD-HCC and nonALD-HCC. Statistical data analysis was
performed using the SPSS program, version 18.0 (SPSS, Chicago, IL). All reported P values

were two-tailed, and statistical significance was set at P < 0.05.

Results

Patients

The 1109 HCC patients in our study comprised 177 NBNC-HCC (16%), 127 B-HCC (11%),

783 C-HCC (71%), and 22 BC-HCC (2%) patients. Of the 177 NBNC-HCC patients, 8 patients



(4 diagnosed with AIH and 4 diagnosed with PBC) were excluded from the study. In addition, 42
other patients were excluded for the following reasons: natural death (n=15), transfer to other
hospitals (n=18), and missing data (n=9). We examined the detailed characteristics of the
remaining 127 patients. Based on alcohol consumption, 42 patients were included in the

ALD-HCC group and the other 85 patients were included in the nonALD-HCC group.

Clinical characteristics of patients with HCC: comparison between ALD-HCC and
nonALD-HCC groups.

The clinical features of the 127 NBNC-HCC patients were investigated and compared
between the ALD-HCC and nonALD-HCC groups (Table 1). Mean age at the time of diagnosis
of HCC was significantly higher in nonALD-HCC patients than in the ALD-HCC group (71.4 vs.
66.4, respectively; P<0.001). The proportion of men among nonALD-HCC patients was
significantly lower than that among ALD-HCC patients (78% vs. 93%, respectively; P=0.034).
The prevalence of diabetes in the nonALD-HCC group was significantly higher than that in the
ALD-HCC group (56% vs. 33%, respectively; P=0.015). Aspartate aminotransferase, alanine
aminotransferase, and total bilirubin were significantly higher in the ALD-HCC group than in the
nonALD-HCC group. In addition, Albumin levels and prothrombin time were significantly lower
in the ALD-HCC group than in the nonALD-HCC group. Maximum tumor size in diameter (cm)
at the time of diagnosis was significantly larger (5.22 vs. 4.20, respectively; P=0.007), and the
proportion of patients with a-fetoprotein levels greater than 100 ng/ml was significantly higher
(32% vs. 12%, respectively; P=0.014) in the nonALD-HCC group than in the ALD-HCC group.
The differences between groups in body mass index, hypertension, anti-HBc positivity,

Child-Pugh grade, number of tumors, portal invasion, the TNM stage (I/11/111/1V), or



des-y-carboxy prothrombin were not significant.

Treatment

According to the consensus-based treatment algorithm for HCC proposed by the Japanese
Society of Hepatology [2], initial treatment for NBNC-HCC patients was performed as follows:
surgery (n=7), RFA (n=21), TACE/TAI (n=12), and no treatment (n=2) of the 42 ALD-HCC
patients; and surgery (n=32), RFA (n=26), TACE/TAI (n=26), and no treatment (n=1) of the 85
nonALD-HCC patients. The proportion of patients receiving surgery as the initial treatment was
significantly higher in the nonALD-HCC group than in the ALD-HCC group (38% vs. 17%,
respectively; P=0.016). The proportion of RFA was significantly lower in the nonALD-HCC
group than in the ALD-HCC group (31% vs. 50%, respectively; P=0.033). In total, 22 of 42
ALD-HCC patients and 50 of 85 nonALD-HCC patients received initial radical treatment, and

there was no significant difference (52% vs. 59%, respectively; P=0.491) between groups.

HCC recurrence rates after the initial radical treatment.

Of the 22 ALD-HCC patients with initial remission, recurrent HCC was detected in 14
patients during a median follow-up period of 28 months (range: 12-83 months). Of the 50
nonALD-HCC patients with initial remission, recurrent HCC was detected in 19 patients during
a median follow-up period of 23 months (range: 9-81 months). The 5-year cumulative recurrence
rates in ALD-HCC and nonALD-HCC patients were 69% and 52%, respectively. Although the
ALD-HCC group was considered to have higher recurrent tendency than the nonALD-HCC
group, the difference was not statistically significant (P =0.304, Figure 1).

To identify the factors contributing to the cumulative recurrence of ALD-HCC and



nonALD-HCC, we performed univariate analysis for several factors, but we detected no

significant factor responsible for recurrence after the initial radical treatment (data not shown).

Survival rates

The 5-year survival rates of ALD-HCC and nonALD-HCC patients were 66% and 53%,
respectively, and the difference between groups was not significant (P =0.352, Figure 2). To
identify the factors contributing to the overall survival of ALD-HCC and nonALD-HCC patients,
the Cox proportional hazards model was performed for multivariate analysis for factors that were
considered to significantly contribute to survival on univariate analysis (Table 2). This analysis
revealed that portal invasion of HCC was a significant factor for survival in ALD-HCC patients.
On the other hand, a higher a-fetoprotein level (over 100 ng/ml) was a significant factor

contributing to survival in nonALD-HCC patients.

Discussion

The number of patients with hepatic virus-unrelated HCC, i.e., NBNC-HCC, has been
increasing annually in Japan [3,5,8]. Indeed, the current retrospective cohort study confirmed
that the number and proportion of NBNC patients has increased in Osaka Red Cross Hospital. ;
the incidence of NBNC-HCC patients among all HCC patients ranged from 12.8% in 2004 to
22.6% in 2009 (data not shown). The clinical characteristics and prognosis of NBNC-HCC,
however, have not been fully elucidated. Therefore, we studied in detail the clinical background
and prognosis of a large number of NBNC-HCC patients in a single center and compared the
clinical characteristics between those with alcohol-related and those with alcohol-unrelated

HCC.



The findings of the present study demonstrated that diabetes was significantly more frequent
in the nonALD-HCC group than in the ALD-HCC group. An earlier large-scale epidemiologic
study of 824,263 registered patients showed that among men with diabetes, the risk of HCC is
doubled and this increase in risk is independent of alcoholic liver disease, viral hepatitis, or
demographic features [18]. Another population-based study of 8244 patients reported that
diabetes is associated with a 2 to 3-fold increase in the risk of HCC, regardless of the presence of
other major HCC risk factors and that diabetes is an independent risk factor for HCC [19]. In
Japan, the diagnosis of diabetes continues to increase. Indeed, between 1997 and 2007, people
classified as “strongly suspected of having diabetes” increased from approximately 6.9 million to
8.9 million, and those classified as “people for whom the possibility of diabetes cannot be
precluded” increased from approximately 6.8 million to 13.2 million [20]. This tendency may be
associated with the increased incidence of NBNC-HCC patients.

The pathophysiology underlying the increased risk of HCC with diabetes is not certain.
Diabetes is associated with NAFLD, including nonalcoholic steatohepatitis (NASH) with
specific hepatic insulin resistance [21,22]. Insulin resistance facilitates peripheral lipolysis and
the accumulation of free fatty acids in the liver, thus leading to NAFLD. Hepatocellular injury,
inflammation, and, eventually, hepatic fibrosis can result in the occurrence of HCC [18]. A
recent study indicated that diabetes-related NAFLD/NASH with elevated liver enzymes is
associated with a clinically significant risk of developing end-stage liver disease, including HCC
[23]. The annual NAFLD cumulative incidence of HCC is reported to be 2.6% in patients with
NASH-cirrhosis [24]. Thus, in nonALD-HCC patients, a higher prevalence of diabetes could
contribute to accumulating liver damage as NASH, and eventually HCC.

The diagnosis of NASH is based on following pathologic findings: hepatic steatosis,



hepatocellular ballooning, lobular inflammation, pericellular or perisinuosoidal fibrosis, and
Mallory body formation [25]. It is difficult to evaluate the role of hepatocyte fat deposition in the
development of HCC, however, because the fat deposits in hepatocytes tend to disappear as liver
fibrosis progresses; this phenomenon is referred to as burn-out NASH [26]. Indeed, based on
histological analysis of tissues from hepatectomy, it was difficult to confirm pathologic evidence
of NASH. In 6 patients with nonALD-HCC surgically treated, NASH-like pathologic findings,
such as hepatic steatosis, hepatocellular ballooning, and Mallory body formation were identified,
however, suggesting that some proportion of the nonALD-HCC group had NASH-based HCC.

In the present study, tumor size was larger, and tumor marker levels were higher in the
nonALD-HCC group than in the ALD-HCC group. This is in part due to the lower opportunity of
nonALD-HCC patients to undergo annual surveillance for chronic liver disease, and the tendency
to be diagnosed with definite HCC at a more advanced stage. Surveillance has not been
established for patients with NBNC-HCC because the risk factors are not well understood, other
than excessive alcohol drinking. As a result, cryptogenic HCC patients, especially those with
nonALD-HCC, are not detected until they reach an advanced stage [27]. Although the general
consensus is that metabolic factors are related to the occurrence of HCC, we have not established
a method for determining the high risk group. Among patients with metabolic factors, more
detailed examination of the possible carcinogenic factors is necessary for earlier detection of
HCC.

Liver function results were altogether significantly worse in ALD-HCC patients than in
nonALD-HCC patients. Because liver function in the ALD-HCC group was worse than that in
the nonALD-HCC group, those in the ALD-HCC group were thought to undergo more liver

injury, and this cumulative injury may increase the occurrence of HCC. Therefore, poor liver



function could be the major reason of higher recurrence rate after initial remission of ALD-HCC
than nonALD-HCC. As a result, ALD-HCC and nonALD-HCC patients had a similar prognosis.
The ALD-HCC group was superior to the nonALD-HCC group in the tumor state, such as tumor
size and tumor marker at the time of diagnosis, but inferior to the nonALD-HCC group in liver
function, leading to recurrence. These good and bad points counteract each other and result in an
equivalent prognosis between groups.

In conclusion, although the number of patients with NBNC-HCC has been increasing
annually, many features of NBNC-HCC remain unknown. Based on the present study, the most
common etiologic factor for NBNC-HCC was alcohol, and diabetes may be related to the
occurrence of HCC in patients with nonalcohol-related liver disease. The comparison between
groups revealed that nonALD-HCC tended to be detected at a more advanced stage whereas liver
function in ALD-HCC was worse. Finally, the prognosis was equivalent between groups. Further
examination of the risk factors for NBNC-HCC and establishing a precise surveillance system

are needed to diagnose HCC earlier and develop curative therapies.
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Table 1.

Clinical characteristics of nonBnonC-HCC

Table 2.

Factors associated with survival according to Cox proportional hazard analysis
[legends of Figures]

Fig. 1.

Cumulative recurrence rates after initial remission. The 5-year cumulative recurrence
rates in ALD-HCC and nonALD-HCC patients were 69% and 52%, respectively. Although the
ALD-HCC group was considered to have higher recurrent tendency than the nonALD-HCC
group, the difference was not statistically significant (P =0.304).

Fig. 2.
Overall survival rates. The 5-year survival rates of ALD-HCC and nonALD-HCC patients
were 66% and 53%, respectively, and the difference between groups was not significant (P
=0.352).
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Table 1. Clinical characteristics of nonBnonC-HCC

Group alcohol non-alcohol Statistics
N=42 N=85 P value
Age 66.4+7.6 71.4+9.1 <0.001
Sex(Male/female) 39/3 66/19 0.034
DM(+/—) 14/28 48/37 0.015
BMI(>25/=25) (%) 41/59 41/59 NS
HT(+/—) 13/29 35/50 NS
HBcAb(+/—) 24/18 37/48 NS
AST(U/L) 59.9+35.5 50.9+49.7 <0.001
ALT(IU/L) 44.8+33.3 35.9+34.6 0.042
T-Bil(mg/dl) 1.12+0.65 0.92+0.64 0.020
Alb(g/dl) 3.72+0.54 3.92+0.51 0.022
PT(%) 81.4+21.8 90.3+20.3 0.037
Child-Pugh grade(A/B/C) 28/13/1 67/14/4 NS
Maximum tumor size(cm) 4.20+3.67 5.22+3.88 0.007
Number of tumors(single/multiple) 21/21 50/35 NS
Portal invasion(+/—) 5/37 13/72 NS
TNM Stage(I/II/ITI/IV) 10/16/11/5 6/43/23/13 NS
AFP(>100/=100)(ng/ml) 5/37 27/58 0.014
DCP(>100/=100)(mAu/ml) 26/16 58/27 NS

NS:not significant.
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Table 2. Factors associated with survival

according to Cox proportional hazard analysis

Group alcohol non-alcohol

N=42
Risk factors Hazard ratio (95% CI) p Hazard ratio (95% CI) p
Maximum tumor Size >3cm NS NS NS NS
Portal invasion(+) 11.9(0.90-157.4) 0.05 NS NS
Tumor stage III/IV NS NS NS NS
AFP>100ng/ml NS NS 4.63(1.57-13.6) 0.005
DCP>100mAU/ml NS NS NS NS

NS:not significant.
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Fig. 1. Cumulative recurrence rates after initial remission. The 5-year
cumulative recurrence rates in ALD-HCC and nonALD-HCC patients were 69% and
52%, respectively. Although the ALD-HCC group was considered to have higher
recurrent tendency than the nonALD-HCC group, the difference was not statistically
significant (P =0.304).
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Fig. 2. Overall survival rates. The 5-year survival rates of ALD-HCC and
nonALD-HCC patients were 66% and 53%, respectively, and the difference between
groups was not significant (P =0.352).
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