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Abstract 

Reactive oxygen species (ROS) is excessively generated during tumor development yielding the oxidatively 

modified products of proteins and DNA. These DNA alterations could contribute to the development of cancer 

through the activation of oncogenes and inactivating tumor suppressor genes (TSGs). Therefore, 8-OHdG DNA 

oxidative damage and TP53 protein expression were evaluated amongst HCV-Chronic liver disease patients to 

explore their possible role in hepatocarcinogenesis and to predict HCC development at early stages. A total of 

141 patients with HCV-related liver diseases; 69 with hepatocellular carcinoma and 72 with liver cirrhosis were 

enrolled in this study in addition to 56 healthy subjects. Serum 8-OHdG and TP53 expression by ELISA were 

markedly elevated in HCC patients compared to LC and healthy individuals (p<0.0001). A significant 

correlation was noted for 8-OHdG and TP53 with disease progression and tumor differentiation but not with 

tumor site. 8-OHdG and TP53 were highly (p<0.05) predicting for HCC at early stages and the diagnostic 

performance for discriminating HCC from LC by ROC curve showed the best AUC was recorded for 8-OHdG 

(0.745) followed by TP53 (0.667) with accuracy (87.2% and 82% respectively). Therefore, HCV-induced 

oxidative DNA damage could increase the carcinogenic potential of HCC development through the activation 

of TP53.  
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Introduction 

Hepatocellular carcinoma (HCC) is the third leading 

cause of cancer-related death, primarily caused by 

viral infections. Only about 71 million chronic HCV-

infected patients worldwide remain at high risk of 

HCC in the near future (Zhao et al., 2021). Exposure 

to HCC accounts for 70.48% of all Egyptian liver 

tumors (AbdelAtti, 2015). This remarkable increase 

may be due to the high incidence of HCV infection, a 

major risk factor for liver cirrhosis-induced HCC 
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(Abd-Elsalam et al., 2018). Though, active research 

aimed at elucidating the molecular pathogenesis of 

HCC and identifying new biomarkers will result in 

further advances in the prevention, diagnosis, and 

treatment of HCC (Tinke and Haas-Kogan, 2012).  

Reactive oxygen species (ROS) is excessively 

generated in tumor’s create oxidative stress in the 

tumor microenvironment (Ma-on et al., 2017). 

Accumulated ROS can result in structural cellular 

and/or genetic alterations modulating crucial triggers 

of tumorigenesis, especially at the initial steps of 

carcinogenesis. In nuclear and mitochondrial DNA, 8-

hydroxy-2'-deoxyguanosine (8-OHdG) or 8-oxo-7,8-

dihydro-2'-deoxyguanosine (8-oxodG) are the most 

universally observed single nucleotide-base lesions 

that might induce mutations in replicating DNA. 

These free radical-induced oxidative lesions are 

potential biomarkers of oxidative DNA damage 

(Cadet et al., 2012), though continuously repaired by 

intracellular base excision repair (BER). These DNA 

alterations, that activate oncogenes and inactivate 

tumor suppressor genes (TSGs), could contribute to 

the development of cancer in oxidative stress-affected 

organs (Nishida and Goel, 2011).  

Tumor suppressor P53 is a nuclear 

transcription factor that regulates several genes 

involved in apoptosis, cell cycle arrest, and growth. It 

is activated by genotoxic or cellular stresses such as 

oxidative stress, DNA damage, and malnutrition 

(Lujambio et al., 2013). The p53 gene encompasses 

20Kb of DNA with 11 exons and when transcribed, it 

produces 3.0Kb mRNA having a 1179bp open 

reading frame. On translation, this mRNA produces a 

53KDa protein (Foulkes, 2007). Either truncating 

mutations or point mutation of the P53 gene may lead 

to the absence or malfunctioning of the P53 (Van 

Dyke, 2007), causing the loss of apoptosis control 

affecting senescence, cell cycle regulation, DNA 

repair damage, angiogenesis, and oxidative stress 

regulation; all are essential in carcinogenesis 

(Vousden and Lane, 2007). Therefore, P53 is  

generally accepted as a component of the 

biochemical pathways central to human 

carcinogenesis, and detection of its abnormalities 

during tumor development may have diagnostic, 

prognostic, and therapeutic implications (Inoue et al., 

2012). Thus, it is interesting to study the correlative 

analysis of TP53 Oncoprotein expression with 8-

OHdG DNA oxidative damage among HCV- induced 

chronic liver disease patients to explore their possible 

role in liver carcinogenesis and to predict the early 

development of HCC. 

Subjects and Methods 

Study population 

A total of 141 Egyptian patients who suffered from 

HCV-chronic liver diseases admitted at 

Gastrointestinal Surgery Center (GISC), Mansoura 

University during the period from November 2019 to 

January 2021 were enrolled in this study. After 

clinical, radiological, and laboratory investigations, 

all selected patients had positive reactivity for HCV 

RNA with no serological evidence for other 

hepatotropic viruses or any other causes of liver 

diseases. All patients were histopathologically 

diagnosed and categorized into: 69 (54 men and 15 

women; mean age 60.08 ± 7.43yrs) patients with 

HCC and 72 (54 men and 18 women; mean age 57.92 

± 8.86yrs) patients with LC. Tumor grading of HCC 

was categorized as grade I in 15 (21.7%) patients, 

grade II in 36 (52.2%), and grade III in 18 (26.1%) of 

HCC patients. HCC usually arose in the cirrhotic liver 

(69.6%) and as regards a tumor site, HCC was located 

mainly in the right lobe 78.3% (54/69) and only 15 

(21.7%) were detected in the left lobe. Additionally, 

56 (32 men and 24 women; mean age 43.93±6.48yrs) 

healthy subjects were selected without a clinical 

history of hepatitis and with no symptoms or signs of 

liver disease. This research was performed according 

to the ethical guidelines of the Helsinki Declaration 

(World Medical Association, 2013) and the study 

protocol was approved by the Ethics Committee of 

GSC, Mansoura University.  
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Informed consent statement: Informed written 

consent for all participants was provided before study 

enrolment.  

Biochemical and Virological analysis 

Blood samples of all individuals were centrifuged and 

the sera were stored at -70 °C until used or processed 

immediately for measuring the activity of the 

biochemical parameters; ALT, AST, total bilirubin, 

and albumin (Hitachi 750XRC Analyzer). HCV Abs 

was detected by third-generation ELISA (Biochem. 

Immunosystem Company) and HCV-RNA was 

quantitatively detected using RT-PCR according to 

the method described by Pawlotsky (2003). AFP 

tumor marker was investigated using AFP kit (Abbott 

Laboratories, USA) and the results were automatically 

calculated using 1Mx Abbott equipment  

Assessment of Serum 8-OHdG  

Serum 8-OHdG concentrations were quantitatively 

measured by ELISA Kit using the competitive-ELISA 

principle (Elabscience Biotechnology Inc., USA) 

according to the manufacturer's instructions. 8-OHdG 

in the sample or standard competes with a fixed 

amount of 8-OHdG in a pre-coated microplate. 

Biotinylated detection antibody specific to 8-OHdG 

was applied next with avidin conjugated horseradish 

peroxidase (HRP) and TMB substrate solution. The 

developed color was measured spectrophotometrically 

at wavelength 450±2 nm (detection range 1.56 - 100 

ng/mL). 

Assessment of Human TP53 (Tumor protein p53)   

Serum TP53 concentrations were quantitatively 

measured by ELISA kit using the Sandwich-ELISA 

principle (Elabscience Biotechnology Inc., USA). 

Samples and standards were added to the pre-coated 

micro ELISA plate with an antibody specific to 

human TP53. Biotinylated detection antibody specific 

to TP53 was applied subsequent with avidin-HRP 

conjugate and substrate. The developed color was 

measured spectrophotometrically at wavelength 450 

±2 nm (detection range 78.13 - 5000 pg/mL). 

Statistical Analysis 

Data were analyzed using SPSS (version 17, Sydney, 

NSW, Australia). Data for continuous variables were 

expressed as mean±SD or median (IQR) and for 

categorical variables as frequencies and percentages. 

The significance between categorical variables was 

analyzed by Chi-square test and for continuous 

variables; Kruskal Wallis and Mann-Whitney U tests 

were used. The receiver operating characteristic curve 

(AUROC) was utilized for the assessment of the 

diagnostic performance of investigated biomarkers.  

Results 

Clinical and laboratory investigations of study group 

patients and healthy individuals (HI) were listed in 

table 1. HCC patients showed higher expression of 

serum AST, ALT and lower expression of serum 

albumin, total bilirubin, platelet count (PLT) 

compared to LC (p<0.05). Liver cirrhotic patients 

compared to healthy subjects showed higher 

expression of AST, ALT, T.bilirubin with lower 

expression of albumin and PLT count (p<0.0001). 

Serum AFP was detected in HCC patients within 

normal limit (≤15 ng/mL) in 21/69 (30.4%), moderate 

elevation (15-400 ng/mL) in 27/69 (39.1%) and above 

the upper reference limit (>400 ng/mL) in 21/69 

(30.4%). HCC patients showed significant differences 

as regard to Age, tumor site (p<0.0001), and cirrhotic 

liver (p=0.002).   

Serum levels of 8-OHdG, TP53, and AFP 

expression with the clinicopathological characteristics 

of chronic HCV-liver disease patients compared to HI 

were listed in table 2. Serum 8-OHdG was 

significantly (p<0.0001) expressed in HCC patients 

compared to LC and HI and also, between LC and HI. 

8-OHd8G gradually increased with tumor grading and 

the highest elevation at HCC grade III compared to 

grade I and II. According to the cut-off value (≥39.0 

ng/ml), 8-OHdG was considered positive in 57/69 

(82.6%) of HCC patients, 61.1% (44/72) of LC and 

4/56 (7.1%) of HI (p<0.0001). Positive cases for 8-

OHdG were frequently detected at HCC grade III 

compared to grades I and II (100% vs 40% and 

91.7%, p<0.0001). TP53 Oncoprotein level showed 

progressive elevation from HCC to LC compared to 
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HI. Higher expression of TP53 was recorded in HCC 

grade III compared to grades I and II. TP53 positive 

cases (cut-off ≥0.85 ng/ml) was detected in 68.1% 

(47/69) of HCC patients; 6.7% (1/15) of HCC grade I, 

77.8% (28/36) of grade II and 100% (18/18) of grade 

III (p<0.0001).  

The serum level of AFP in HCC patients 

ranged from 1.53 to >2000ng/ml was highly elevated 

(p<0.0001) compared to LC and HI. Significant 

elevation was recorded in HCC grade III compared to 

grade I (p=0.022) and grade II (p=0.004) but no 

significant difference was recorded between grade I 

and II. Serum AFP was detected positive (> 15ng/ml) 

in 48/69 (69.6%) of HCC patients and within normal 

limit (≤15ng/ml) in 21/69 (30.4%) of already 

diagnosed HCC. As regard tumor sits, serum 8-OHdG 

and TP53 showed no significant difference but AFP 

was detected significant (p<0.0001). HCC patients 

showed higher expression of TP53 and 8-OHdG 

(p<0.05) evaluated by HCC with the cirrhotic liver. 

The incidence of positive cases for OHdG and 

TP53 in HCC patients with positive AFP expression  

 

was illustrated in figure 1. Positive expression 

of 8-OHdG and TP53 was recorded in 70.4% and 

55.6% of modestly elevated AFP (15-400 ng/mL), in 

95.2% and 90.5% of AFP >400 ng/mL but AFP 

within the normal limit (≤15 ng/mL) showed 61.9% 

and 85.7% were positive for TP53 and 8-OHdG 

respectively suggesting its importance for the 

diagnostic sensitivity of HCC. The correlation of 8-

OHdG, TP53, and AFP with the clinical 

characteristics of HCC patients was recorded in table 

3. 8-OHdG was associated with TP53 and AFP 

(p<0.0001), and TP53 was associated with AFP 

(p=0.047). A significant correlation was recorded for 

8-OHdG, TP53, and AFP with ALT, AST, tumor 

grading, and disease progression but no correlation 

was detected with tumor site. 8-OHdG, TP53, and 

AFP were significantly predicted for disease 

progression and HCC development at early stages 

(table 4). The diagnostic performance of 8-OHdG, 

TP53, and AFP for discriminating HCC from LC was 

listed in table 5 and illustrated in figure 2 using the 

ROC curve.   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Incidence of positivity for serum OHdG and TP53 in HCC patients positive for AFP expression  
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Table 1. Clinical characteristics and laboratory investigations of the study groups 

 

 HCV-Chronic Liver Disease HI 

(n=56) 

 

P-value HCC (n=69) LC (n=72) 

Gender (n%) 

Female 

Male 

 

 

15 (21.7%) 

54 (78.3%) 

 

P <0.0001 

 

18 (25%) 

54 (75%) 

 

P <0.0001 

 

24 (42.9%) 

32 (57.1%) 

 

NS 

 

 

Age (yrs) 60.86±8.9 a,b 

 

54.01±6.9 a,c 

 

43.93±6.48 b,c 

 

a,b,c P<0.0001 

 

Albumin (g/dl) 

 

3.2 (0.3) a, b 

 

3.5 (0.77) a, c 

 

4.2 (0.8) b,c 

 

a,b,c P<0.0001 

T.bilirubin (mg/dl) 

 

2.0 (1.95) a,b 

 

2.7 (3.4) a, c 

 

0.7 (0.4) b, c 

 

a P=0.019 
b P= 0.001 
c P< 0.0001 

AST (U/ml) 

 

74.0 (54.0) a, b 

 

68.0 (33.0) a, c 

 

29.5 (7.0) b,c 

 

a P=0.018 
b,c P <0.0001 

 

ALT (U/ml) 

 

48.0 (41.5) a, b 

 

46.0 (40.0) a, c 

 

23.5 (6.75) b,c 

 

a P=0.014 
b,c P <0.0001 

 

Pt count (x109) 

 

65.0 (70.0) b 

 

84.5 (49.0) c 

 

254.0 (39.0) b, c 

 

b,c P<0.0001 

 

Creatinin (mg/dl) 

 

0.8 (0.6) 0.75 (0.58) 0.8 (0.1) >0.05 

AFP (ng/ml) 

<15 ng/ml 

15-400 ng/ml 

>400 ng/ml 

 

21/69 (30.4%) 

27/69 (39.1%) 

21/69 (30.4%) 

 

42/72 (80.8%) 

10/72 (19.2%) 

0/72 (0%) 

 

56/56 (100%) 

0/56 (0%) 

0/56 (0%) 

 

 

P < 0.0001 

 

Tumor site 

Right lobe 

Left lobe 

 

 

54 (78.3%) 

15 (21.7% 

 

P <0.0001 

   

Frequency of Cirrhosis 

HCC associated with 

LC 

HCC 

 

 

48 (69.6%) 

21 (30.4%) 

 

P= 0.002 

   

 

Data expressed as mean±SD, median (interquartile range IQR), or frequency (%) 

Significant difference at p<0.05 between HCC and LC (a), between HCC and HI (b), between LC and HI (c), 

Abbreviations; Hepatocellular carcinoma (HCC), Liver cirrhosis (LC), Healthy individuals (HI) 
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Table 2. 8-OHdG, TP53 protein expression and AFP with the clinicopathological characteristics of patients 

with HCV-related liver diseases 

 

Variable 8-OHdG (ng/ml) TP53 (ng/ml) AFP (ng/ml) 

Median 

(IQR) 

Positivity 

(%) 

Median 

(IQR) 

Positivity 

(%) 

Median (IQR) Positivity 

(%) 

HCV-liver diseases 

HCC (n= 69) 

LC (n= 72) 

HI (n= 56) 

 

P value 

 

97.8 (92.0) a, b 

54.5 (36.0) a, c 

35.0 (8.0) b, c 

 

a, b, c <0.0001 

 

57/69 (82.6%) 

44/72 (61.1) 

4/56 (7.1%) 

 

<0.0001 

 

2.4 (2.05) a, b 

1.17 (1.48) a, c 

0.35 (0.6) b, c 

 

a, b, c <0.0001 

 

47/69 (68.1%) 

31/72 (43.1%) 

0/56 (0%) 

 

<0.0001 

 

35.0 (1979.3) a, b 

3.45 (10.6) a 

4.95 (2.43) b 

 

a, b <0.0001 

 

48/69 (69.6%) 

8/52 (15.4%) 

0/56 (0%) 

 

<0.0001 

HCC Grading 

Grade I  (n=15) 

Grade II (n=36) 

Grade III (n=18) 

 

P-value 

 

50.0 (15.75) a, 

b 

97.4 (65.0) a, c 

165.0 (18.0) b, 

c 

 

a, b, c <0.0001 

 

 

6/15 (40%) 

33/36 (91.7%) 

18/18 (100%) 

 

<0.0001 

 

 

0.85 (1.3) a, b 

2.45 (1.69) a, c 

3.25 ( 0.77) b, c 

 

a, b <0.0001 

c 0.023 

 

1/15(6.7%) 

28/36 (77.8%) 

18/18 (100%) 

 

<0.0001 

 

25.3 (1497.4)  b 

34.3 (241.55) c 

2000 (1609.8) b, 

c 

 

b P=0.005 

c P< 0.0001 

 

12/15 (80%) 

21/36 (58.3%) 

15/18 (83.3%) 

 

>0.05 

Tumor site 

Right lobe (n=54) 

Left lobe (n=15) 

 

P <0.0001 

 

97.4 (85.0) 

100.0 (70.0)  

 

>0.05 

 

43/54 (79.6%) 

14/15 (93.3%) 

 

>0.05 

 

2.4 (2.05) 

2.8 (2.45) 

 

>0.05 

 

34/54 (63.0%) 

13/15 (86.7%) 

 

>0.05 

 

29.4 (468.9) 

2000.0 (1709.0) 

 

<0.0001 

 

33/54 (61.1%) 

15/15 (100%) 

 

0.002 

Cirrhosis  

HCC on top of LC 

(n=48) 

HCC (n=21) 

 

P=0.002  

 

75.0 (80.95)  

140.0 (58.0) 

 

<0.0001 

 

30/48 (62.5%) 

17/21 (81.0%) 

 

>0.05 

 

1.8 (2.25) 

2.8 (1.3) 

 

0.003 

 

36/48 (75%) 

21/21 (100%) 

 

0.013 

 

34.3 (1781.4) 

35.0 (1988.9)  

 

>0.05 

 

36/48 (75%) 

12/21 (57.1%) 

 

>0.05 

Age (yrs) 

<60 (55.0, 6.5) 

≥≥60 (66.0, 7.0) 

 

P<0.0001 

 

60.0 (108.0) 

100.0 (48.0) 

 

>0.05 

 

21/29 (72.4%) 

36/40 (90%) 

 

>0.05 

 

1.5 (1.94) 

2.27 (2.36) 

 

>0.05 

 

19/29 (65.5%) 

28/40 (70.0%) 

 

>0.05 

 

26.6 (283.7) 

35.75 (1988.9) 

 

0.037 

 

20/29 (69.0%) 

28/40 (70.0%) 

 

>0.05 

 

Data expressed as median (IQR) and the difference between quantitative variables was calculated by Kruskal-Wallis 

H and Mann-Whitney U. Qualitative data were expressed as frequencies (%) and the difference between variables 

was calculated by Pearson Chi-square 

Positive TP53 was calculated at cut-off ≥0.85 ng/ml 

Positive 8-OHdG was calculated at cut-off ≥39.0 ng/ml 

P-value considered significant at <0.05 between HCC and LC (a), between HCC and HI (b), between LC and HI (c)   
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Table 3 Spearman correlation (rho) of 8-OHdG, TP53, and AFP with the clinical characteristics 

and laboratory investigations of HCC patients  

 

 AST ALT Albumin T.bilirubin Pt count 8-OHdG TP53 AFP 

8-OHdG 0.711** 

0.000 

0.404** 

0.001 

0.316** 

0.008 

-0.219 

0.071 

0.093 

0.479 

1 0.669** 

0.000 

0.440** 

0.000 

TP53 0.633** 

0.000 

0.383** 

0.001 

0.120 

0.325 

-0.027 

0.827 

0.187 

0.153 

0.669** 

0.000 

1 0.240* 

0.047 

AFP 0.520** 

0.000 

0.380** 

0.001 

-0.09 

0.46 

0.048 

0.69 

0.423** 

0.001 

0.440** 

0.000 

0.240* 

0.047 

1 

**Correlation is significant at the 0.01 level (2-tailed) 

*correlation is significant at the 0.05 level (2-tailed) 

 

 

Table 4 Regression analysis for 8-OHdG, TP53, and AFP to predict disease progression from LC 

to HCC 

 B SE P Exp (B) 

8-OHdG -1.106 0.399 0.006 0.331 

TP53 -1.039 0.351 0.003 0.354 

AFP -2.531 0.465 0.000 0.08 

 

 

 

 

Table 5 ROC curve to discriminate HCC from LC by 8-OHdG, TP53, and AFP 

  

AUC 

 

SE 

 

p 

95% CI Sensitivity Specificity Accuracy 

Lower 

bound 

Upper 

bound 

8-OHdG 0.745 0.041 0.000 0.664 0.826 75.8 59.9 87.2% 

TP53 0.667 0.046 0.001 0.577 0.757 67.1 62.1 82% 
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Figure 2 Receiver operator characteristic (ROC) curve of 8-OHdG (A) and TP53 (B) for discriminating HCC 

from LC patients 

 

 

Discussion 

Hepatocellular carcinoma (HCC) is the most primary 

liver cancer and usually arises in cirrhotic livers 

(Rastogi, 2020). HCC patients in this study are on 

average age 60.09±7.43 yrs concur with others 

(Zahran et al., 2017) and HCC was developed in 

69.6% of a cirrhotic liver.  

The increased oxidative stress is associated 

with hepatitis viral infections and HCC progression 

(Tanaka et al., 2008). 8-OHdG or 8-oxodG is 

generally accepted as a potential biomarker for 

measuring the effects of endogenous oxidative 

damage to DNA as an important factor in the 

initiation and promotion of carcinogenesis (Korkmaz 

et al., 2018). 8-OHdG oxidative damage to DNA was 

elevated successively with disease progression in the 

current study and was significantly expressed in 

association with tumor differentiation (p<0.0001) but 

not to cirrhosis or tumor site. 8-OHdG was also 

associated with liver transaminases; AST and ALT, 

so, whether oxidative damage is the cause of these 

clinical features, thus upsetting tumor progression 

indirectly, or cooperates with these features to directly 

alter tumor progression requires further analysis (Li et 

al., 2012). Yet, Ma-on et al. (2017) did not find a 

significant association of tumor differentiation 

(p=0.152), number of tumor mass (p=0.538), cirrhosis 

(p=0.150) and metastasis (p=0.190) with 8-OHdG. 
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Accumulation of P53 proteins has been 

reported to be involved in the carcinogenesis, 

progression, and metastasis of many human cancers 

(Lee et al., 2013). Serum TP53 was highly expressed 

in HCC patients in the current study compared to LC 

(p=0.001) and a successive increase was recorded 

with HCC progression. P53 protein accumulation was 

associated with transaminases (AST, ALT) and 

significant elevation was noticed related to poor 

tumor differentiation (P<0.0001) reliable to other 

reports (Abdou et al., 2021; El-Emshaty et al., 

2014). Thus poorer cellular differentiation is usually 

late stages of hepatocarcinogenesis (Wong et al., 

2001) which may explain the higher expression of 

TP53 at higher grades of HCC. The proportion of 

serum TP53-positive HCC cases was 68.1% of 

existing HCC patients compared to 50% and 55.6% 

positivity by others (Cengiz et al., 2003 and El-

Emshaty et al., 2014, respectively). Several 

immunohistochemical studies have also recorded the 

proportion of p53-positive HCC cases fluctuates 

between 22% and 81% (El-Emshaty et al., 2014 and 

Mitselou et al., 2010). These discrepancies could be 

accounted for as the interpretation of staining 

intensity is highly subjective (Mitselou et al., 2010). 

Yet, Chai et al. (2017) reported that P53 expression 

was not related to cancer characteristics. 

Increased 8-OHdG levels are closely related 

to the accumulation of mutations triggering 

carcinogenesis (Korkmaz et al., 2018). 8-OHdG 

levels were strongly associated with TP53 in existing 

HCV-related liver diseases patients and both were 

highly correlated with disease progression and poor 

tumor differentiation suggesting their potential role in 

HCV hepatocarcinogenesis as the accumulated 

oxidative DNA damage induced by HCV could 

increase the carcinogenic potential of HCC through 

activation of TP53. However, the generation of ROS 

and 8-OHdG could play a critical role in the abnormal 

methylation of TSGs, which in turn should play an 

important role in the early stages of HCV-related 

human hepatocarcinogenesis (Nishida et al., 2013).  

The role of AFP in the diagnosis of HCC is 

controversial. AFP can be elevated in other primary 

malignancies of the liver as well as metastasis and is 

within normal limits in a large proportion of patients 

with known HCC (Bruix et al., 2011). The low 

sensitivity of serum AFP (69.6%) in the current study 

comparable to 69.3% (Raedle et al., 1998) and 

58.46% (Gadelhak et al., 2009) makes its value 

restricted in HCC diagnostic and prognostic 

approaches. Accordingly, some studies have reported 

that combined analysis improved the diagnostic and 

prognostic value of AFP in HCC (Wang et al., 2017; 

Kamiyama et al., 2017). Thus, the diagnostic 

performance of 8-OHdG and TP53 for discriminating 

HCC from LC by ROC curve in the current study 

showed the best AUC was recorded for 8-OHdG 

(0.745) followed by TP53 (0.667) with accuracy 

87.2% and 82% respectively. Further, TP53 and 8-

OHdG expression levels simultaneously with AFP 

were reliably predicted for disease progression and 

HCC development in the current study as previously 

reported (Zhu et al., 2020) that joint analysis of AFP, 

P53, and VEGF might be performed for the prediction 

of the clinical outcome of patients with HBV-related 

HCC in Guangxi. In conclusion: Serum 8-OHdG and 

TP53 might play a role in the pathogenicity of HCV-

related liver diseases and may be useful for tumor 

assessment as early predictors.  
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