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Background: The aim of this study was to describe the demographic and clinical characteristics of hepatitis B virus (HBV) associated 
hepatocellular carcinoma (HCC), analyse the risk factors associated with HBV-associated HCC, and to provide some references to the 
diagnosis and treatment of HCC.
Methods: This study retrospectively enrolled 730 patients, including 390 patients with chronic hepatitis B (CHB) as controls, and 340 
patients with CHB complicated with HCC as patients. Relevant information and medical records of these participants were collected, 
including age, sex, cigarette smoking, alcoholism, diabetes mellitus (DM), hypertension, coronary heart disease (CHD), cirrhosis, 
occupation, ascites, HBV-DNA load, the qualitative analysis of HBsAg, HBsAb, HBeAg, HBeAb, and HBcAb serological markers, and 
levels of alanine transaminase (ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), direct bilirubin (DBIL), gamma- 
glutamyltransferase (GGT), TNM stage, tumor size and tumor number. The T test, Chi-square test, non-parametric rank-sum test, logistic 
regression analyses were used to explore the influencing factors and their degree of association with HCC in patients with HBV.
Results: The proportion of smoking, alcoholism, married status, DM, hypertension, and the rate of HBV-DNA with a viral load of 
≥500 copies/mL were significantly higher in the HCC group than in the controls (all p<0.05). Cirrhosis was more common among 
patients with CHB+HCC than in controls (p=0.013). The proportion of patients with HBsAg, HBeAb, and HBcAb positive was greater 
in CHB+HCC group than that in CHB group. Logistic regression analysis indicated that age ≥60 years (OR: 1.835, 95% CI: 1.020– 
3.302, p=0.043), HBeAb positive (OR: 9.105, 95% CI: 4.796–17.288, p<0.001), antiviral treatment with entecavir (OR: 2.209, 95% 
CI: 1.106–4.409, p=0.025), and GGT (OR: 1.004, 95% CI: 1.001–1.007, p=0.002) were risk factors for HCC in patients with CHB.
Conclusion: Advanced age, HBeAb positive, antiviral treatment with entecavir, and GGT were independent risk factors for HCC in 
HBV patients.
Keywords: chronic hepatitis B, hepatocellular carcinoma, cirrhosis, hepatitis B virus

Introduction
Hepatitis B virus (HBV) is a DNA virus that causes acute and chronic hepatitis, cirrhosis, severe liver failure and even 
death.1,2 Approximately 250 million people are estimated to be infected with the HBV all over the world.3 The 
prevalence of HBV infection in the general Chinese population was approximately 6.5% in 2018.4 Chronic Hepatitis 
B (CHB) infection can promote mutations in liver cells and cause premature death from uncompensated liver cirrhosis 
and hepatocellular carcinoma (HCC).5 Approximately 10%-25% of HBV-infected individuals will develop HCC during 
their lifetime.6 HCC is the main type of liver cancers and accounts for 90% of primary liver cancers.7 As one of the most 
common malignancies and the leading cause of death in 2020, HCC is the sixth most commonly diagnosed cancer and 
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the third most common cause of cancer-related deaths worldwide, accounting for 8.3% of all cancers.8,9 In particular, 
China alone accounted for 45.3% of liver cancer cases and 47.1% of liver cancer deaths.10

Chronic HBV infection can also cause hepatic cirrhosis, which is an important risk factor for HCC and the with an 
incidence rate of 3.78/100 person year.11–13 Cirrhotic decompensation together with tumour recurrence, contributes to 
long-term mortality, even when curative treatment for early HCC is achieved. The prognosis of patients with HCC and 
cirrhotic is relatively poor, with a 5-year survival rate of < 20%.14,15 The annual incidence of primary hepatocellular 
carcinoma (PHC) in non-cirrhotic HBV-infected patients is 0.5–1.0%, while that of PHC in HBV patients with cirrhosis 
is 3%-6%.16 However, HCC in patients without liver cirrhosis should not be ignored. In addition, there is not doubt that 
even though there is an effective vaccine available to combat HBV infection, it remains a global public health problem. 
Over the past 30 years, antiviral drugs, nucleos(t)ide analog and/or interferon have been used in active chronic HBV 
carriers as antiviral treatment to delay and reduce the occurrence and development of hepatitis B-related events.17 

However, antiviral therapy cannot completely block the progression of hepatitis B infection to HCC. At present, survival 
rates for HCC are still poor.18,19 Therefore, significant efforts in early diagnosis and better treatment are certainly needed.

The risk factors for the HCC related to HBV include age, sex, ethnicity,10,20 socioeconomic status,21 metabolic syndrome, 
cigarette,22 alcohol consumption,23 and so on.11,24 Whether diabetes mellitus (DM) increases the risk of progression to HCC 
progression in patients with CHB remains unclear. Iliana Doycheva et al considered that DM did not increase the HCC risk in 
patients with CHB or primary biliary cholangitis,25 while Abu Baker F et al showed that DM in patients with CHB was 
significantly and independently associated with cirrhosis and possibly with an increased risk of HCC.26 Variations in the age-, 
sex-, and race-specific rates of HCC rates in different geographic regions are likely to be related to differences in the 
prevalence of HBV in these populations. The prevalence of HBV is uneven in different regions of China, to be specific, high in 
some southern provinces (>8%) and low in some western provinces (4–6%).27

Meizhou is a city located in the northeast of Guangdong Province, where the majority of residents are Hakka. 
However, information on the incidence of HBV-related cirrhosis and HCC is still lacking, and the risk factors need to be 
further investigated. In the present study, the comparison of clinical manifestations and related factors of HCC and 
cirrhotic patients with CHB was analyzed among Hakka people in southern China to increase our understanding of HCC 
prevalence and help to provide HCC prevention and control strategies.

Materials and Methods
Subjects
From December 2021 to December 2022, 730 patients diagnosed with CHB who underwent hematological testing and 
imaging analysis were recruited from the Meizhou People’s Hospital, Guangdong province, China. There were 340 CHB- 
related HCC patients and 390 CHB individuals as controls.

HBV infection was diagnosed based on a periodical or consistently high alanine transaminase (ALT) level (≥ twice 
the upper limit of normal), and the presence of serum HBsAg and HBV DNA for more than six months.28,29 HCC was 
diagnosed via liver biopsy and histology using computed tomography (CT) and magnetic resonance imaging, which also 
included a portal venous contrast-enhanced scan showing increased arterial vascularization within the tumor. Liver 
cirrhosis was diagnosed based on liver biopsy.30 The exclusion criteria were co-infection with human immunodeficiency 
virus or hepatitis C virus, a history of any other malignancy, and a history or signs of infection or other causes of liver 
disease.

Data Collection
Clinical and laboratory parameters of patients were recorded and analyzed for the following variables: sex, age, the 
presence of cirrhosis, cigarette smoking, marital status, the presence of ascites, the history of DM, hypertension, coronary 
heart disease (CHD), levels of alanine aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), 
direct bilirubin (DBIL), gamma-glutamyltransferase (GGT), international standardized ratio (INR), HBV DNA, the 
qualitative and quantitative analysis of HBsAg, HBsAb, HBeAg, HBeAb, and HBcAb serological markers, and tumor 
number, tumor size, and tumor-node-metastasis (TNM) stage. Tumor size was measured as the longest diameter of the 
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tumor lesion(s) in at least one dimension, using liver dynamic computed tomographic findings.31 This study was 
performed in accordance with the ethical standards of the Declaration of Helsinki and approved by the Human Ethics 
Committees of Meizhou People’s Hospital.

Statistical Analysis
The data were analyzed using the SPSS software 26.0. The measurement data that met the normal distribution were 
expressed as means ± standard deviations using the t-test; the data not meeting the normal distribution were expressed as 
medians (25th and 75th percentiles) using the nonparametric test. Categorical variables were expressed as numbers and 
percentages and analyzed by the Chi-square test. Multivariate logistic regression analysis was used to account for 
possible confounding variables, and adjusted odds ratios (OR) were obtained with 95% confidence intervals (CI). All 
tests were two-tailed, with p<0.05 indicating statistical significance.

Results
Patient Demographic and Clinical Data
This study included 730 CHB patients, including 340 patients with HCC (296 males and 44 females) and 390 individuals 
without HCC (289 males and 101 females) as controls. The clinical characteristics of the CHB patients with and without 
HCC are summarized in Table 1. Among the 340 patients with HCC, the average age was 56.84±11.77 years, and 87.1% 
were men. Among the 390 patients without HCC, the average age was 47.64±12.95 years, and 74.1% were men. 
Compared with the control group, the HCC group was significantly older and had a higher proportion of male patients 
(p<0.001). The proportion of married status (p<0.001), cigarette smoking (p<0.001), alcoholism (p=0.021), DM 
(p=0.004), hypertension (p<0.001), and the proportion of HBV DNA with a viral load of ≥500 copies/mL (p<0.001) 
were significantly higher in the HCC group than in the control group. With regard to HBV status, the proportion of 
HBsAg positive (p=0.005), HBeAg positive (p<0.001), and HBeAb positive (p<0.001) were lower in the CHB+HCC 
group than those in the CHB group. Cirrhosis was more common among patients with CHB+HCC (60.0%) than in 

Table 1 Demographic and Clinical Characteristics of CHB Patients with and without HCC

Characteristic Total  
(n=730)

CHB Group  
(n=390)

CHB+HCC Group  
(n=340)

p values

Age, years 51.92±13.23 47.64±12.95 56.84±11.77 <0.001
Gender <0.001

Male, n(%) 585 (80.1) 289 (74.1) 296 (87.1)

Female, n(%) 145 (19.9) 101 (25.9) 44 (12.9)
Married, n(%) 471 (64.5) 178 (45.6) 293 (86.2) <0.001

Cigarette smoking, n(%) 59 (8.1) 15 (3.8) 44 (12.9) <0.001

Alcoholism, n(%) 24 (3.3) 7 (1.8) 17 (5.0) 0.021
Diabetes mellitus, n(%) 42 (5.7) 13 (3.3) 29 (8.5) 0.004

Hypertension, n(%) 43 (5.8) 11 (2.8) 32 (9.4) <0.001

CHD, n(%) 8 (1.1) 4 (1.0) 4 (1.2) 1.000
Cirrhosis, n(%) 399 (54.7) 195 (50.0) 204 (60.0) 0.013

Occupation, n(%) <0.001

Unemployed 107 (14.7) 39 (10.0) 68 (20.0)
Farmer 54 (7.4) 21 (5.4) 33 (9.7)

Freelance 229 (31.4) 96 (24.6) 133 (39.1)

Civil 2 (0.3) 2 (0.5) 0 (0)
Self-employed 7 (1.0) 1 (0.3) 6 (1.8)

Worker 16 (2.2) 10 (2.6) 6 (1.8)

Other 69 (9.5) 23 (5.9) 46 (13.5)
Unknown 246 (33.7) 198 (50.8) 48 (14.1)

(Continued)

International Journal of General Medicine 2024:17                                                                             https://doi.org/10.2147/IJGM.S464083                                                                                                                                                                                                                       

DovePress                                                                                                                       
2879

Dovepress                                                                                                                                                             Hou et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


controls (50.0%) (p=0.013). AST (p<0.001), TBIL (p=0.016), DBIL (p<0.001), and GGT (p<0.001) levels were 
significantly higher in patients with HCC than in controls without HCC. No statistically significant differences were 
observed between the groups in CHD (p=1.000). In terms of antiviral drug usage, the proportion of entecavir treatment in 
CHB+HCC group was significantly higher than that in CHB group (74.7% vs 55.9%, p<0.001).

Distribution Characteristics of HBV Serologic Positive Markers
According to Table 2, ① was regarded as HBsAg positive; ② anti-HBs-positive, ③ HBeAg positive, ④ anti-HBe 
positive, and ⑤ anti-HBc positive. There were 12 types of HBV status, of which the ①⑤, ①③⑤, and ①④⑤ types 
were the most common in patients with CHB. The numbers of ①⑤, ①③⑤ types in the CHB group without HCC were 
higher than those in the CHB group with HCC, while ①④⑤ was greater in the CHB+HCC group than in the CHB 
group. All CHB patients tested positive for anti-HBc antibodies.

General Characteristics of HCC Patients with and without Cirrhosis
Among patients with HCC, we studied the clinical characteristics of the cirrhosis and control groups (Table 3). In HCC 
patients, there was no significant difference between cirrhosis patients and the control group in TNM stage (p=0.640), 
tumor number (p=0.101), tumor size (p=0.054), positive rate of HBV status (all p>0.05), and ALT (p=0.998) level. In 
addition, a viral load of HBV-DNA <500 copies/mL was more common with or without cirrhosis, the proportion of HBV 
DNA with a viral load of ≥500 copies/mL was more common in HCC patients with cirrhosis than in the control group 
(40.7% vs 22.9%, p=0.002). AST (p=0.047), GGT (p=0.005), TBIL (p<0.001), and DBIL (p=0.001) levels were 
significantly higher than those in patients without cirrhosis. The proportion of entecavir treatment in cirrhosis group 

Table 1 (Continued). 

Characteristic Total  
(n=730)

CHB Group  
(n=390)

CHB+HCC Group  
(n=340)

p values

Ascites, n(%) 175 (24.0) 70 (17.9) 105 (30.9) <0.001
HBV-DNA (copies/mL), n(%)

<500 529(72.5) 309(79.2) 220(64.7) <0.001

≥500 200(27.4) 81(20.8) 119(35.0)
Unknown 1 (0.1) 0(0) 1 (0.3)

HBV status

HBsAg(+), n(%) 664(91.0) 364(93.3) 300(88.2) 0.005
HBsAb(+), n(%) 42(5.8) 16(4.1) 26(7.6) 0.128

HBeAg(+), n(%) 204(27.9) 140(35.9) 64(18.8) <0.001

HBeAb(+), n(%) 191(26.2) 32(8.2) 159(46.8) <0.001
HBcAb (+), n(%) 703(96.3) 375(96.2) 328(96.5) 0.847

Antiviral medication usage

Entecavir 472(64.7) 218(55.9) 254(74.7) <0.001
Tenofovir disoproxil tablets 100(13.7) 78(20.0) 22(6.5)

Others 28(3.8) 23(5.9) 5(1.5)

Unknown 130(17.8) 71(18.2) 59(17.4)
ALT (IU/L) 39.00 (24.00, 101.00) 36.00 (23.00, 111.00) 41.00 (27.00, 99.00) 0.104

AST (IU/L) 43.00 (27.00, 106.00) 35.00 (24.00, 85.00) 54.00 (32.00, 123.00) <0.001

TBIL(μmol/L) 18.20 (12.00, 33.00) 17.30 (10.80, 32.90) 19.45 (13.30, 33.58) 0.016
DBIL(μmol/L) 4.70 (2.70, 13.30) 3.80 (2.50, 11.70) 6.05 (3.10, 14.30) <0.001

GGT (U/L) 58.00 (28.00, 127.00) 38.00 (23.00, 85.00) 94.00 (44.00, 168.75) <0.001

Notes: Values for age expressed as mean±SD; Other nonparametric data are expressed as the median (25th and 75th percentiles). p< 0.05 
was considered statistically significant. 
Abbreviations: CHB, chronic hepatitis B; HCC, hepatocellular carcinoma; CHD, coronary heart disease; ALT, alanine aminotransferase; 
AST, aspartate aminotransferase; TBIL, total bilirubin; DBIL, direct bilirubin; GGT, gamma-glutamyltransferase.
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Table 2 Serological Pattern Distribution of the Five HBV Markers Associated with 
HCC in Patients with CHB

HBV Serological Mode Total  
(n=730)

CHB Group  
(n=390)

CHB+HCC Group  
(n=340)

p values

①⑤ 288(39.5) 192(49.2) 96(28.2) <0.001
①③⑤ 185(25.3) 134(34.4) 51(15.0) <0.001
①④⑤ 164(22.5) 29(7.4) 135(39.7) <0.001
②⑤ 16(2.2) 7(1.8) 9(2.6) 0.458
①②③⑤ 10(1.4) 4(1.0) 6(1.8) 0.527
④⑤ 9(1.2) 0(0.0) 9(2.6) 0.001
②④⑤ 8(1.1) 2(0.5) 6(1.8) 0.155
①③④⑤ 8(1.1) 1(0.3) 7(2.1) 0.028
⑤ 6(0.8) 2(0.5) 4(1.2) 0.425
①②⑤ 5(0.7) 3(0.8) 2(0.6) 1.000
①②④⑤ 2(0.3) 0(0.0) 2(0.6) 0.217
①②③④⑤ 1(0.1) 0(0.0) 1(0.3) 0.466

Unknown 27(3.7) 15(3.8) 12(3.5) –

Notes: p< 0.05 was considered statistically significant. ①, HBsAg positive; ②, Anti-HBs positive; ③, HBeAg 
positive; ④, Anti-HBe positive; ⑤, Anti-HBc positive. 
Abbreviations: CHB, chronic hepatitis B; HCC, hepatocellular carcinoma; Null, not available.

Table 3 Comparison of the Clinical Characteristics of HCC Patients with and without Cirrhosis

Characteristic Total (n=309) Control Group (n=105) Cirrhosis Group (n=204) p values

TNM stage 0.640
I-II 30(9.7) 8(7.6) 22(10.8)

III-IV 68(22.0) 22(21.0) 46(22.5)

Tumor number, n(%) 0.101
1 26(8.4) 13(12.4) 13(6.4)

>1 14(4.5) 3(2.9) 11(5.4)

Tumor size, n(%) 0.054
<5 131(42.4) 62(59.0) 69(33.8)

≥5 91(29.4) 31(29.5) 60(29.4)

HBV-DNA (copies/mL), n(%) 0.002
<500 201(65.0) 81(77.1) 120(58.8)

≥500 107(34.6) 24(22.9) 83(40.7)

HBV status
HBsAg(+), n(%) 286(92.6) 93(88.6) 193(94.6) 0.059

HBsAb(+), n(%) 22(7.1) 11(10.5) 11(5.4) 0.224

HBeAg(+), n(%) 62(20.1) 27(25.7) 35(17.2) 0.125
HBeAb(+), n(%) 150(48.5) 45(42.9) 105(51.5) 0.211

HBcAb (+), n(%) 308(99.7) 105(100.0) 203(99.5) 1.000

Antiviral medication usage 0.002
Entecavir 239(77.3) 70(66.7) 169(82.8)

Tenofovir disoproxil tablets 21(6.8) 14(13.3) 7(3.4)

Others 5(1.6) 1(1.0) 4(2.0)
ALT (IU/L) 41.00 (27.00, 99.00) 38.00 (23.00, 159.25) 42.00 (28.00, 83.00) 0.998

AST (IU/L) 54.00 (32.00, 123.00) 42.00 (28.00, 164.50) 58.00 (37.00, 122.00) 0.047

TBIL(μmol/L) 19.70 (13.30, 33.60) 16.30 (10.90, 26.73) 22.20 (14.40, 38.60) <0.001
DBIL(μmol/L) 6.10 (3.10, 14.80) 4.55 (2.60, 9.70) 6.80 (3.70, 17.20) 0.001

GGT (U/L) 94.00 (44.00, 161.00) 70.50 (31.50, 137.00) 104.00 (48.00, 178.00) 0.005

Ascites, n(%) 103 (33.3) 14 (13.3) 89 (43.6) <0.001

Notes: Nonparametric data are expressed as the median (25th and 75th percentiles). Categorical variables are expressed as numbers and 
percentages. TNM stage: American Joint Committee on Cancer-Tumor Node Metastasis staging. p< 0.05 was considered statistically significant. 
Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; TBIL, total bilirubin; DBIL, direct bilirubin; GGT, gamma-glutamyltransferase.
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was significantly higher than that in control group (82.8% vs 66.7%, p=0.002). The proportion of ascites is higher in 
patients with HCC and cirrhosis than that in the control group (p<0.001).

Factors Associated with HCC in Patients with CHB
Logistic regression analysis was used to evaluate the independent predictors of HCC in patients with HBV infection. 
Univariate regression analysis was performed to obtain the unadjusted OR, and multiple logistic regression analysis was 
performed to obtain the adjusted OR. The Results of univariate regression analysis showed that there was a significantly 
higher risk of HCC in aged ≥60 years (p<0.001), males (p<0.001), the presence of smoking (p=0.013) and hypertension 
(p=0.035), serum HBV DNA load ≥500 copies/mL (p<0.001), HBeAb positive (p<0.001), antiviral treatment with 
entecavir (p<0.001), and cirrhosis (p=0.003). After adjusting for confounding factors using multiple logistic regression 
analysis, age ≥60 years (OR: 1.835, 95% CI: 1.020–3.302, p=0.043), HBeAb positive (OR: 9.105, 95% CI: 4.796– 
17.288, p<0.001), antiviral treatment with entecavir (OR: 2.209, 95% CI: 1.106–4.409, p=0.025), and GGT (OR: 1.004, 
95% CI: 1.001–1.007, p=0.002) were risk factors for HCC. However, we found that cirrhosis was not an independent risk 
factor for HCC in multivariate logistic regression analysis (OR: 1.412, 95% CI: 0.779–2.559, p=0.255) (Table 4).

Discussion
HBV infection is a major risk factor for the development of HCC.6 The proportion of HCC cases associated with HBV 
infection in China is as high as 84%.32 Studies have shown that age, male gender,33 tobacco exposure,34 DM,35,36 

obesity,37 HBV viral load,38 ALT and AST,39 TBIL,40 GGT41 are the independent risk factors for HCC in patients with 
HBV. As well as a risk factor for HCC, HBV viral load is also associated with HCC prognosis.42 However, the HCC 
incidence rate varies not only among geographical locations but also among different populations inhabiting the same 
area.43 Patients with HCC in China have their own special features in etiology, demographic features (risk factors, age of 
onset, gender distribution time trend of incidence), biological behavior, clinical manifestation, treatment strategy and 
prognosis.44 Therefore, screening and identifying the high-risk groups of CHB patients with HCC is of great significance 
for the clinical diagnosis and treatment of these patients.

In this present study, the average age were 56.84±11.77 and 47.64±12.95 in the CHB+HCC group and CHB group, 
respectively. Corresponding to previous researches, some studies have shown that the mean age of HCC patients was 53 
years.45,46 Our study found that age ≥60 years was an independent risk factor for HCC progression in patients with HBV 

Table 4 Logistic Regression Analysis of Risk Factors Associated with HCC in Patients with CHB

Variables Unadjusted values Adjusted values

OR (95% CI) p values Adjusted OR (95% CI) p values

Age (≥60/<60, years) 4.177(2.956–5.901) <0.001 1.835(1.020–3.302) 0.043

Gender (Male/Female) 2.351(1.593–3.470) <0.001 1.811(0.956–3.431) 0.069

Smoking (Yes/No) 2.023(1.158–3.535) 0.013 2.103(0.941–4.701) 0.070

Alcoholism (Yes/No) 0.985(0.500–1.939) 0.965 0.397(0.141–1.119) 0.081

Hypertension (Yes/No) 2.146(1.053–4.372) 0.035 1.527(0.591–3.948) 0.382

Cirrhosis (Yes/No) 1.604(1.171–2.197) 0.003 1.412(0.779–2.559) 0.255

HBV-DNA (≥500/<500, copies/mL) 2.063(1.482–2.873) <0.001 0.944(0.547–1.631) 0.837

HBsAg (±) 0.324(0.159–0.661) 0.002 0.252(0.032–1.998) 0.192

HBeAb (±) 10.115(6.631–15.429) <0.001 9.105(4.796–17.288) <0.001

Antiviral medication usage (Entecavir/Antiviral drugs other than entecavir) 4.358(2.747–6.915) <0.001 2.209(1.106–4.409) 0.025

AST 1.000(1.000–1.001) 0.204 1.000(0.999–1.001) 0.913

TBIL 1.001(0.998–1.003) 0.626 1.011(0.990–1.033) 0.312

DBIL 1.001(0.997–1.004) 0.613 0.979(0.951–1.008) 0.153

GGT 1.005(1.004–1.007) <0.001 1.004(1.001–1.007) 0.002

Notes: p< 0.05 was considered statistically significant. 
Abbreviations: CHB, chronic hepatitis B; HCC, hepatocellular carcinoma; AST, aspartate aminotransferase; TBIL, total bilirubin; DBIL, direct bilirubin; GGT, gamma- 
glutamyltransferase. OR, odds ratio; CI, confidence interval.
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infection. CHB patients aged ≥60 years were more than 1.8 times more likely to develop HCC than those aged < 60 
years. Previous studies have confirmed that poor lifestyle habits are associated with a high incidence of HCC. Tobacco 
smoke contains more than 7000 toxic substances, 60 of which are active carcinogens. In a 2010 meta-analysis of 16 
studies, the risk of HCC increased from 15.8 to 21.6% in HBV-positive individuals who smoked.47 Our results revealed 
that smoking to be an risk factor of HCC progression before adjustment, however, no significant difference was found 
after adjusting for confounding factors. It has been shown that around 591,000 male patients were found in a large study 
involving 854,000 patients with HCC worldwide in 2015, accounting for 69.20% in the HCC individuals.48 This study 
found that the prevalence of HCC was higher in men than in women in southern China, which is in accordance with the 
above-mentioned study. The incidence of HCC is associated with metabolic diseases including DM and hypertension. 
Our study revealed that the DM and hypertension were more common in the CHB individuals with HCC (p<0.05), 
although there were not the independent risk factors for HCC progression.

In addition, married, unemployed, and freelancers are more likely to develop HCC. Marriage may be more strenuous and 
more likely to exacerbate disease progression, and jobless and freelancers are under greater employment pressure, which is 
more likely to trigger adverse emotions such as depression, which promotes the development of HCC.49 The high HBV viral 
load (>500 copies/mL) was significantly different between the HBV and CHB+HCC groups, and the proportions of HBsAg 
positive and HBeAg positive were higher in CHB group while HBeAb positive was more greater in the CHB+HCC group. 
The levels of ALT, AST, TBIL, DBIL, and GGT were also likely to affect the development of HCC, but only HBeAb positive 
and GGT level were the independent risk factors for HCC progression in patients with HBV. CHD and ascites did not appear to 
affect the incidence of HCC, which may be because of the small size of the study sample.

Following HBV infection, a series of consistent antigens and antibodies is released into the serum, and their levels have 
a continuous process of change.50,51 Therefore, the examination of the combination pattern of HBV serological markers is not 
only advantageous in detecting the immune status of the population against HBV, but also in estimating the therapeutic effect 
and prognostic outcomes of HBV-infected patients.52,53 In this study, the top three serological combination patterns of patients 
with HBV infection were HBsAg-HBcAb positive, HBsAg-HBeAg-HBcAb positive and HBsAg-HBeAb-HBcAb positive. It 
was still noteworthy that the HBcAb was presented in all patients with HBV, with or without HCC. The patterns of HBsAg- 
HBcAb positive and HBsAg-HBeAg-HBcAb positive were more common in the HBV group, and HBsAg-HBeAb-HBcAb 
positive were more obvious in patients with HBV and HCC, indicating that the acute phase may exacerbate inflammation 
while, whereas, the chronic phase may promote cancer development. Individuals infected with HBV typically produce high 
level of HBcAb, which remain detectable for the duration of their lives; thus, the presence of HBcAb serves as a reliable 
indicator for evaluating the prevalence of HBV infection within a given population.54,55

Furthermore, cirrhosis was more common in the CHB patients with HCC, suggesting that cirrhosis may be an important 
cause of HCC development. Thus, our study analyzed the clinical manifestations of patients with HCC with or without 
cirrhosis. TNM stage, tumor number, tumor size, HBeAb positive, and ALT did not appear to affect the cirrhosis in patients 
with HCC. HBV-DNA load ≥500 copies/mL and antiviral treatment with entecavir were more common in the HCC patients 
who had cirrhosis. And the levels of AST, TBIL, DBIL, and GGT were higher in HCC patients with cirrhosis than those in 
HCC patients without cirrhosis (all p<0.05). The results indicated that cirrhosis was not strongly associated with the tumour 
characteristics of HCC, it did not influence the tumour stage or tumour size. In addition, some studies suggested that tenofovir 
disoproxil fumarate treatment was associated with a significantly lower risk of HCC than entecavir treatment in patients with 
CHB.56–58 However, there are also some studies suggested that the difference in efficacy of different antiviral therapies in 
preventing HCC in CHB patients is unclear.59–62 So more clinical studies are needed to determine this relationship.

The results of this study will provide a valuable reference for screening and identifying high-risk groups of CHB 
patients with HCC, and have important implications for clinical diagnosis and treatment of these patients. Specifically, 
imaging surveillance of the liver should be enhanced in CHB patients with ≥60 years old, HBeAb positive, and antiviral 
treatment with entecavir. It allows for early diagnosis and treatment of patients who develop HCC. This study has some 
limitations. First of all, this was a retrospective study, and there may have been selection bias because the patients were 
selected from one medical institution. Secondly, we analyzed the relationship between demographic and clinical 
characteristics, and HCC in patients with HBV infection; however, the data were still incomplete for a variety of reasons. 
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Thirdly, the region of the Subjects in this study was relatively limited, therefore, there may be some deviations in the 
results. It is necessary to increase the sample region and size for this study, which will be the focus of our future work.

Conclusion
In the present study, among patients with HBV infection, advanced age, HBeAb positive, antiviral treatment with 
entecavir, and GGT were independent risk factors for HCC. Our results need to be confirmed in future studies with 
larger sample size. The results should provide valuable information for the diagnosis and treatment of HCC.
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