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Introduction

Hepatocellular carcinoma (HCC) is the fifth most prevalent 
malignancy worldwide, and its mortality ranks third among 
all malignant tumours. HCC represents 80-90% of primary 

hepatic malignancies and is among most prevalent and deadly 

malignancies (1). Recently, some HCC patients have been 

identified as negative for hepatitis B surface antigen (HBsAg) 

and anti-hepatitis C virus antibody (anti-HCV); this type of 
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HCC is referred to as non-B, non-C HCC (NBC-HCC). 
Although the incidence rate of this condition has increased 
in recent years (2), studies of NBC-HCC are limited. The 
Uyghur people are one of aboriginal ethnic groups in the 
Xinjiang region of China that account for a significant 
proportion of the population in this region. The prevalence of 
hepatitis infection in Xinjiang is significantly lower than that 
in other regions of China (3), which suggests the existence of 
ethnic differences with regard to HCC in Xinjiang. In this 
study, we summarised the clinical characteristics of the Uyghur 
HCC patients admitted to our hospital in the past 12 years. 
We aimed to investigate the possible risk factors and compare 
the clinical characteristics between NBC-HCC and hepatitis 
virus-related HCC (viral HCC) in Uyghur patients. 

Materials and methods

Patient population

Of the 319 HCC patients admitted to The First Affiliated 
Hospital  of Xinjiang Medical University between 
01/01/2000 and 31/12/2012, 18 were excluded from 
this study. Among them, complete clinical data were not 
available for 6 patients, and 12 patients were lost to follow 
up. After these exclusions, 301 patients were enrolled in this 
study. The study was approved by the Ethics Committee of 
the First Affiliated Hospital of Xinjiang Medical University, 
the ethical approval number is 20130725-01.

Diagnosis of HCC

The diagnosis of HCC was based on the 2011 version 
criteria for primary hepatic malignancies of the Department 
of Health of the People’s Republic of China. The clinical 
staging was based on the standards of the American Joint 
Committee on Cancer (AJCC). HCC was detected via 
contrast dynamic CT and MRI. A focal lesion ≤2 or >2 cm 
in diameter displaying arterial hypervascularisation and 
venous washout as detected by two imaging modalities 
or a single imaging modality was suggestive of HCC (4). 
All HCC diagnoses were histopathologically confirmed 
after resection. Pathological grading was based on the 
Edmondson-Steiner criteria (5).

Follow-up

Data regarding gender, age, area of residence, maximal 
tumour diameter, clinical staging, Child-Pugh class, and 

therapeutic regimen were collected from the two groups. 
OS was measured in months beginning from the day of the 
first treatment and ending with the patient’s death. A patient 
surviving until the most recent follow-up was regarded as 
a survivor at the end of the study. The end-point for the 
follow-up of the study was 01/07/2013.

Statistical methods

SPSS version 17.0 (SPSS Inc., Chicago, IL, USA) was used to 
analyse the clinical data for the patients included in this study. 
The categorical data were analysed using the chi-squared 
test, and the quantitative data were analysed using the t-test. 
The Kaplan-Meier method was used for univariate analysis of 
survival, and Cox proportional hazard models were employed 
for multivariate analysis of survival. All of the tests were two-
tailed, and the threshold for significance was P<0.05.

Results

General information and comparisons of the clinical 
characteristics between the two groups of Uyghur HCC 
patients

The 301 Uyghur HCC patients were classified into the 
NBC-HCC (n=145) and viral HCC groups (n=156). 
In the viral HCC group, hepatitis B (HBV), HCV, and 
mixed (HAV/HBV, HAV/HCV, or HBV/HCV) infections 
accounted for 71.2% (111/156), 25.6% (40/156), and 3.2% 
(5/156) of the cases, respectively. BMI, the average age at 
diagnosis (NBC-HCC =68.3 years, viral-HCC =63.2 years), 
and the frequency of concomitant diabetes mellitus were 
significantly higher in the NBC-HCC group than in the 
viral HCC group (P<0.05). Other characteristics, such as 
drinking and smoking history, hypertension, and the plasma 
triglyceride, ALT, ALP, GGT, and LDH levels, were not 
significantly different between the two groups (P>0.05). 
The proportion of patients exhibiting cirrhosis and elevated 
alpha-fetoprotein (AFP) levels was significantly lower in 
the NBC-HCC group than in the viral HCC group. The 
proportion of stage III/IV patients in the NBC-HCC group 
was higher than that in the viral HCC group; however, 
the Child-Pugh class was lower in the NBC-HCC group 
(P<0.05). See Table 1 for details.

Overall survival (OS)

At the end of the follow-up period (the endpoint of the 
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Table 1 Clinical characteristics of the two groups of Uyghur HCC patients

Characteristic NBC-HCC, n (%) Viral HCC, n (%) χ2 P

No. of cases 145 156

Age (years) 0.043 0.835

<60 64 (44.1) 67 (43.0)

≥60 81 (55.9) 89 (57.0)

Gender 14.261 0.000

Male 98 (67.6) 134 (58.9)

Female 47 (32.4) 22 (41.1)

Area of residence 9.702 0.002

Urban 69 (47.6) 102 (65.4)

Rural 76 (52.4) 54 (34.6)

Drinking history 0.959 0.327

Present 39 (26.9) 50 (30.1)

Absent 106 (73.1) 106 (69.9)

Smoking history 0.081 0.776

Present 44 (30.3) 45 (28.9)

Absent 101 (69.7) 111 (71.1)

Hypertension 0.184 0.668

Present 56 (38.6) 61 (39.1)

Absent 89 (61.4) 95 (60.9)

Diabetes mellitus 6.797 0.009

Present 48 (33.1) 31 (19.9)

Absent 97 (66.9) 125 (80.1)

BMI 21.452 0.000

≤25 62 (42.8) 108 (69.2)

>25 83 (57.2) 48 (30.8)

Cirrhosis 85.869 0.000

Present 39 (26.9) 125 (80.1)

Absent 106 (73.1) 31 (19.9)

Tumour stage 8.267 0.004

I/II 47 (32.4) 76 (48.7)

III/IV 98 (67.6) 80 (51.3)

Maximal tumour diameter (cm) 4.101 0.129

<5 50 (34.5) 63 (40.4)

5-10 56 (38.6) 66 (42.3)

>10 39 (26.9) 27 (17.3)

PVTT 0.350 0.554

Present 70 (48.3) 70 (44.9)

Absent 75 (51.7) 86 (55.1)

Table 1 (continued)
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study), the median OS of the entire cohort was 9.5 months 
(NBC-HCC group median, 7.1 months; viral HCC group 
median, 10.8 months). The average interval between follow-
ups was 9.8±1.1 months. At the study endpoint, 274 of the 
patients had died (91%); among them, 130 cases (89.7%) 
were NBC-HCC, and 144 cases were viral HCC (92.3%). 
The causes of death included tumour recurrence, metastasis, 
and complications (primarily upper gastrointestinal 
haemorrhage, haemo-/malignant hydrothorax or ascites, 
hepatic encephalopathy, hepatorenal syndrome, or tumour 
rupture and resulting bleeding). The 0.5-, 1-, 3-, and 5-year 
survival rates of the 301 patients were 35.6%, 20.3%, 12.6%, 

and 4.5%, respectively (Figure 1A). The corresponding 
survival rates of the NBC-HCC group were 32.2%, 18.5%, 
11.8%, and 3.3%, whereas those of the viral HCC group 
were 38.0%, 21.1%, 13.5%, and 5.1%, respectively. The 
survival rates of the two groups were not significantly 
different (P=0.124) (Figure 1B).

Differences in the management of the two groups of HCC 
patients

In the NBC-HCC group, 16 patients underwent surgical 
treatment (11.0%), 50 patients received transcatheter 

Table 1 (continued)

Characteristic NBC-HCC, n (%) Viral HCC, n (%) χ2 P

Child-Pugh class 22.611 0.000

A 78 (53.8) 52 (33.3)

B 55 (38.0) 61 (39.1)

C 12 (8.2) 43 (27.6)

Triglyceride levels 2.397 0.122

Increased 53 (36.6) 44 (28.2)

Normal or decreased 92 (63.4) 112 (71.8)

ALT (U·L−1) 1.404 0.236

<80 111 (76.6) 110 (70.5)

≥80 34 (23.4) 46 (29.5)

ALP (U·L−1) 0.413 0.520

<105 41 (28.3) 39 (25.0)

≥105 104 (61.7) 117 (75.0)

GGT (U·L−1) 0.790 0.374

<55 30 (20.7) 39 (25.0)

≥55 115 (79.3) 117 (75.0)

LDH (U·L−1) 0.433 0.510

m<225; f<214 67 (46.2) 78 (50.0)

m≥225; f≥214 78 (53.8) 78 (50.0)

TBIL (μmol·L−1) 20.452 0.000

<17.1 84 (58.0) 49 (31.4)

≥17.1 61 (42.0) 107 (68.6)

AFP (μg·L−1) 30.018 0.000

≤20 79 (54.5) 39 (25.0)

20-200 26 (17.9) 32 (20.5)

>200 40 (27.6) 85 (54.5)

HCC, hepatocellular carcinoma; NBC-HCC, non-B, non-C HCC; PVTT, portal vein tumour thrombus; ALT, alanine 

aminotransferase; ALP, alkaline phosphatase; GGT, glutamyl transpeptidase; LDH, lactate dehydrogenase; TBIL, total bilirubin; 

AFP, alpha-fetoprotein.



Chinese Journal of Cancer Research, Vol 27, No 3 June 2015

© Chinese Journal of Cancer Research. All rights reserved. Chin J Cancer Res 2015;27(3):279-287www.thecjcr.org

283

hepatic arterial chemoembolisation (TACE, 34.5%), 
6 patients received radiotherapy (4.1%), 17 patients 
underwent chemotherapy (11.7%), 24 patients received 
radiofrequency ablation (RAF, 16.6%), and 71 patients 
received a combined treatment including TACE and 
radiotherapy or RFA (49.0%). 

In the viral HCC group, 10 patients underwent surgical 
treatment (6.4%), 47 patients received TACE (30.1%), 2 
patients received radiotherapy (1.3%), 3 patients underwent 
chemotherapy (1.9%), 8 patients received RAF (5.1%), 
and 53 patients received a combined treatment including 
TACE and radiotherapy or RFA (34.0%). A comparison 
between the two groups revealed that compared with the 
viral HCC patients, the NBC-HCC patients significantly 
more frequently received TACE and radiotherapy or RFA 
(P<0.05).

Univariate analysis

The differences in the survival rates among the patients 
according to various clinical characteristics were analysed 
using the log-rank test. Univariate analysis identified three 
host-related factors, four tumour-related factors, and two 
therapy-related factors that significantly correlated with the 
HCC patient survival rate. The host-related factors included 
age (P=0.003), area of residence (P=0.049), and the presence 
of diabetes mellitus (P=0.025). The tumour-related factors 
included tumour stage (P=0.000), the presence of cirrhosis 

(P=0.037), the presence of portal vein tumour thrombus 
(PVTT) (P=0.000), and Child-Pugh class (P=0.000). The 
therapy-related factors included history of curative surgery 
(P=0.000) and TACE with or without radiotherapy or RFA 
(P=0.000). The detailed results are listed in Table 2.

Multivariate analysis

The results of the Cox multivariate proportional hazard 
model analysis revealed significant independent factors 
indicating adverse prognosis, which are listed in Table 3. 
In contrast to the results of the univariate analysis, only 
five independent risk factors for OS were identified: age 
(RR =1.539, P=0.001), TNM stage (RR =12.708, P=0.000), 
PVTT (RR =2.003, P=0.000), Child-Pugh class (RR =1.715, 
P=0.000), and TACE and radiotherapy or RFA (RR =0.567, 
P=0.000). The details are listed in Table 3. 

Discussion

More than 90% of primary liver cancer cases are HCC, and 
infection with a hepatitis virus is understood to be the most 
common risk factor for the development of HCC in China. 
The primary viral causes of HCC are HBV and HCV. 
Globally, 50% and 25% of HCC cases are associated with 
HBV and HCV infection, respectively (6). However, recent 
reports (7) have noted that the proportion of NBC-HCC 
among all HCC cases has increased steadily from 12% to 
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Figure 1 Survival curve for Uyghur HCC patients with NBC-HCC and viral HCC. (A) Survival curve for all 301 Uyghur HCC patients; 
the 0.5-, 1-, 3-, and 5-year survival rates of the 301 patients were 35.6%, 20.3%, 12.6%, and 4.5%; (B) comparison of the survival curves 
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Table 2 Univariate analysis of the factors affecting the survival of the Uyghur HCC patients

Variables
No. of  

cases

Survival rate (%)
χ2 P

0.5-year 1-year 3-year 5-year

Age (years) 8.757 0.003

<60 131 79.4 42.9 19.8 8.0

≥60 170 71.2 30.1 6.2 1.8

Area of residence 3.888 0.049

Urban 171 79.5 40.3 13.9 4.3

Rural 130 60.6 24.8 6.3 2.7

Diabetes mellitus 5.007 0.025

Present 222 72.5 32.1 10.4 3.7

Absent 79 81.0 44.3 26.8 7.0

Tumour stage 47.158 0.000

I/II 123 88.6 57.9 27.9 10.8

III/IV 178 64.6 20.2 2.0 0.0

Liver cirrhosis 4.338 0.037

Present 137 78.8 44.5 15.2 5.5

Absent 164 71.3 28.0 9.6 2.9

PVTT 35.763 0.000

Present 140 88.2 51.6 20.3 7.0

Absent 161 59.3 17.5 3.5 0.0

Child-Pugh class 31.564 0.000

A 130 83.1 47.4 18.9 7.4

B 116 74.1 34.4 9.8 3.7

C 55 56.4 10.9 2.1 0.0

AFP (μg·L−1) 7.289 0.026

≤20 118 72.9 38.2 17.9 3.6

20-200 67 77.1 44.8 16.6 3.6

>200 125 75.2 28.4 5.3 2.7

Curative surgery 26.015 0.000

Yes 275 72.7 31.7 7.9 3.5

No 26 96.0 78.6 65.2 19.8

TACE 29.990 0.000

Yes 97 86.6 60.0 23.3 7.3

No 204 69.1 24.1 7.3 2.6

TACE and radiotherapy or RFA 20.645 0.000

Yes 124 84.7 50.8 18.3 6.3

No 177 67.7 25.0 7.9 3.0

HCC, hepatocellular carcinoma; PVTT, portal vein tumour thrombus; AFP, alpha-fetoprotein; TACE, transcatheter hepatic arterial 

chemoembolisation; RFA, radiofrequency ablation.
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Table 3 Multivariate analysis of the factors affecting the prognosis of the Uyghur HCC patients

Variables B SE Wald df Sig. Exp(B)
95.0% CI for Exp(B)

L. limit U. limit

Age 0.430 0.132 10.688 1 0.001 1.539 1.188 1.992

Tumour stage 2.542 0.388 42.836 1 0.000 12.708 5.935 27.208

PVTT 0.694 0.136 26.091 1 0.000 2.003 1.534 2.615

Child-Pugh class 0.539 0.093 33.319 1 0.000 1.715 1.428 2.059

TACE and radiotherapy or RFA −0.567 0.129 19.410 1 0.000 0.567 0.440 0.730

HCC, hepatocellular carcinoma; B, partial regression coefficient; SE, standard error of the partial regression coefficient; Wald, 

Wald statistic for testing whether the overall partial regression coefficient is significantly different from 0; Exp(B), anti-natural 

logarithm of the partial regression coefficient; 95% CI, 95% confidence interval; PVTT, portal vein tumour thrombus; TACE, 

transcatheter hepatic arterial chemoembolisation; RFA, radiofrequency ablation.

20% in the past few years. Indeed, we observed an increase 
in the relative incidence of NBC-HCC among the entire 
cohort of HCC patients over the duration of this study, 
which is consistent with previous findings. However, the 
causes of NBC-HCC remain poorly understood. Currently, 
alcoholic liver damage, autoimmune hepatitis, primary 
biliary cirrhosis, primary sclerosing cholangitis, and non-
alcoholic hepatosteatosis are considered to contribute to 
NBC-HCC.

Kim et al. (8) proposed correlations between drinking 
history and diabetes mellitus and the incidence of NBC-
HCC. Our findings showed that the proportion of diabetics 
was significantly higher in the NBC-HCC group than in 
the viral HCC group (P<0.05). However, no significant 
difference in drinking history was observed between the 
two groups (P>0.05); thus, our findings differed from those 
of Kim et al. (8). This discrepancy may be related to the 
religious beliefs and dietary habits in the Xinjiang region, 
which include preferences for meat and noodles, higher 
alcohol consumption, and a higher intake of fat and salt. 
The intake of vegetables and fruits is lower in the Xinjiang 
region than in other regions of China, and it is well known 
that dietary and living habits are important contributors 
to metabolic syndrome. The combined prevalence rate of 
metabolic syndrome in the Han (the major ethnic group in 
China) and Uyghur peoples in Xinjiang is 30.7% or 28.9% 
after age standardisation (9). This rate is higher than those 
reported by the Third American Health and Nutrition 
Survey (23.7%) and the report by Gu et al. (10). A previous 
study (11) suggested a causal relationship between obesity 
and NBC-HCC, and our study showed that the proportion 
of subjects with a BMI >25 was significantly higher in the 
NBC-HCC group than in the viral HCC group (P<0.05), 

which further corroborates the correlation between obesity 
and NBC-HCC. Therefore, metabolic syndrome may be 
closely associated with NBC-HCC. Moreover, Kusakabe 
et al. (12,13) suggested that the rate of liver cancer related 
to asymptomatic HBV infection has increased in recent 
years and that asymptomatic HBV infection may directly 
lead to the development of NBC-HCC.

Previous studies have reported that 75-80% of HCC 
cases are related to chronic hepatitis virus infection and that 
80-90% of HCC cases exhibit concomitant cirrhosis (14). 
Our study demonstrated a significantly higher proportion 
of cirrhosis cases in the viral HCC group than in the NBC-
HCC group (P<0.05), which is consistent with previous 
reports (15,16). The currently established theory regarding 
NBC-HCC pathogenesis is that virus associated hepatic 
fibrosis-cirrhosis-hepatic cancer is unlikely to represent the 
predominant pathway of disease development. Based on our 
finding that a considerable number of NBC-HCC patients 
exhibited concomitant cirrhosis, the aforementioned theory 
should be further tested and modified by further research, 
thus providing new insight for the future prevention and 
management of HCC. Moreover, several reports (17,18) have 
suggested the familial aggregation of HCC cases, although 
dietary and living habits common to family members may 
explain the observed familial aggregation of HCC cases. In 
an investigation of chronic HBV infection-related HCC, 
family history was identified as the predominant risk factor. 
Thus, the correlation between family history and NBC-
HCC requires further investigation.

The 0.5-, 1-, 3-, and 5-year survival rates of the two 
groups of HCC patients were not significantly different 
(P>0.05), a result that is somewhat different from that of 
Kaibori et al. (19). The higher incidence of NBC-HCC 
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in the rural population may be related to a poor diet 
(aflatoxin-contaminated food or polluted drinking water), 
poor economic conditions, and a lack of understanding, 
early intervention, and treatment of HCC. Thus, health 
education and screening should be promoted in rural 
villages. The higher 3- and 5-year survival rates of the 
NBC-HCC patients may be explained by the following 
reasons: (I) although the proportion of NBC-HCC patients 
classified as mid- to late-stage at the time of diagnosis was 
significantly greater than that of viral HCC patients, the 
Child-Pugh class was significantly less severe in the NBC-
HCC group (P<0.05); (II) compared with the viral HCC 
group, the NBC-HCC group less frequently exhibited 
concomitant cirrhosis (P<0.05), and at late stages, the effect 
of the tumour on liver function was reduced (Table 1).

Our study revealed that the predominant factors 
influencing the prognosis of Uyghur HCC patients include 
age, tumour stage, PVTT, Child-Pugh class, and history 
of TACE and radiotherapy or RFA therapy. Patients older 
than 60; those with an advanced tumour stage, concomitant 
PVTT, or poor liver function; and those who did not 
undergo TACE and radiotherapy or RFA therapy exhibited 
a worse prognosis. This result is largely consistent with 
that in the literature (20,21) regarding the prognostic 
factors of HCC. The TACE and radiotherapy or RFA 
treatment regimen is an independent prognostic factor 
of HCC, and most HCC cases are initially diagnosed in 
the mid- to late-stage and are thus largely inoperable. 
Therefore, a personalised treatment regimen involving a 
combination of surgical operation, interventional therapy, 
stereotaxic radiotherapy, chemotherapy, and RFA appears 
to be essential for improving the survival outcome of the 
patient, and such combination regimens have been actively 
investigated for the management of HCC.

In this  study,  NBC-HCC and viral  HCC were 
significantly different with regard to certain clinical 
characteristics and concomitant diseases; however, no 
significant difference in OS was observed. Additionally, 
the profile of HCC in the Xinjiang area displayed some 
regional specificity. The independent factors affecting the 
prognosis of Uyghur HCC patients included age, tumour 
stage, PVTT, Child-Pugh class, and a history of TACE and 
radiotherapy or RFA therapy. Notably, the consensus HCC 
therapy is moving toward this combination therapy.
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