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Abstract: 

  Background:  Due to the high frequency of HCC, ongoing research is needed to find precise, non-invasive 

biomarkers for early identification and follow-up that will improve prognostic results. Patients and methods: this 

study was conducted on 90 patients with liver diseases and 25 healthy control G1, patients divided into 4 groups, 

(G2) 25 patients with HCV infection, (G3) 25 HCC+HCV infection, (G4) 25 patients with HBV infection, (G5) 

15 patients with HCC + HBV. Results: Serum miR-122 and TNF-α levels were increased in HCV and HBV 

infection significantly with p-value >0.001*compared to the control group, and their levels decreased when 

developed into HCC but still higher than the healthy subjects significantly with p-value >0.001. For discriminating 

HCV from HCV+HCC the cut-off for miR-122 was >7.1 at sensitivity 100%, specificity 100%, and the AUC was 

1.0 (Excellent) P-value <0.001, also the sensitivity and specificity for TNF-α 72%, and 60% respectively with cut 

off >12.1 and AUC of 0.745 (Good) p-value 0.003. For discriminating HBV from HBV+HCC the cut-off for miR-

122 was ≤6.4 at a sensitivity of 86.67% and specificity of 96%, and the AUC of miR-122 was 0.99 (Excellent) P-

value <0.001, also the sensitivity and specificity for TNF-α 93.33%, and 48.0% respectively with cut-off ≤15.73, 

TNF-α has AUC of 0.527 (fair) it was not significant p-value 0.780. 
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---------------------------------------------------------------------------------------------------------------------------------------- 

1. Introduction: 

It has been demonstrated that the liver can regenerate 

significant amounts of tissue after being removed. 

However, some diseases can overstimulate this ability, 

leading to excessive cellular matrix and collagen 

formation. Cirrhosis, an accumulation of fibrotic ECM 

that impairs the liver's capacity to effectively exchange 

fluid, results from the decompensation of hepatic 

fibrosis (1).  

Two million people die from liver disorders each year 

globally (3.5% of all fatalities); of these, 50% are due 

to complications of cirrhosis, and 50% are due to 

hepatocellular carcinoma (HCC) and viral hepatitis 

infections (2).  
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Liver cancer is one of the most prevalent malignancies 

in the world, with significant rates of morbidity and 

death. The most prevalent primary liver cancer, 

hepatocellular carcinoma (HCC), accounts for 75–

85% of all liver cancer cases (3). The most frequent 

causes of HCC are chronic liver infection from 

hepatitis B or C virus (HBV or HCV, respectively) and 

alcohol addiction (4),  

It has been evident that hepatitis B is a common 

condition and that more than 2 billion individuals 

worldwide have been exposed to HBV. According to 

estimates from the World Health Organization (WHO), 

296 million persons worldwide had chronic HBV 

infection in 2019. 

 (https://www.who.int/news-room/fact-

sheets/detail/hepatitis-b). 

Hepatitis C Virus (HCV) infection is one of the major 

causes of morbidity and mortality globally and in 

developing countries HCV is a major contributor to 

chronic liver disease, HCC, and liver transplantation 

(5). 

With 58 million chronically infected individuals and 

1.5 million new infections annually, HCV has a large 

worldwide impact, WHO estimated that approximately 

290,000 people died from hepatitis C in 2019, mostly 

from cirrhosis and hepatocellular carcinoma. WHO set 

ambitious goals to eradicate viral hepatitis B and C as 

a public health threat by 2030 (WHO June 2022 

Report) (6). 

To reduce the prevalence of HCC, HBV, and HCV, the 

two main risk factors, must be prevented and treated 

(7).  

For the early diagnosis of HCC, alpha-fetoprotein 

(AFP) screening and ultrasonography are frequently 

employed. However, there are certain limitations with 

AFP and ultrasonography in HCC early detection (8). 

The majority of patients with primary HCC are 

detected at late stages, which is linked to a poor 

prognosis and a low survival rate of the illness. 

Currently, there are no viable biomarkers for early 

identification of primary HCC. Therefore, it is crucial 

to find more accurate and reliable markers for the early 

diagnosis of primary HCC, and many efforts have been 

undertaken in this direction over the past few decades. 

The discovery of short noncoding regulatory RNAs 

called microRNAs (miRNAs) is an evolutionarily 

conserved gene class (9). Noncoding RNAs of the 

family known as microRNAs (miRNAs) range in 

length from 17 to 22 nucleotides and play a crucial role 

in posttranscriptional gene regulation. These master 

regulators are also sensitive to post-transcriptional and 

transcriptional control (10). The most prevalent liver-

specific miRNA, MicroRNA-122 (miR-122), 

constitutes around 70% of the overall miRNA 

population in the adult liver (11). 

According to Boutz DR and colleagues (2011), 

miRNA-122 controls several genes in the liver that 

modify the cell cycle, differentiation, proliferation, and 

apoptosis. This suggests that miRNA -122 can be a 

reliable and predictive blood marker for alcohol, viral, 

and chemical-induced liver injury because the change 

in miRNA-122 levels in the blood is a well-known 

indicator of liver disease and is prominent early before 

the increase in liver aminotransferase activity (12). 

In all phases of HCC development, miRNA-122 is 

markedly down-regulated and exhibits tumor-

suppressive properties (13). miRNA 122 is involved in 

the control of TNFα expression (14). 

A significant inflammatory cytokine in the progression 

of liver disease is tumor necrosis factor (TNF-α). This 

cytokine has the potential to damage the liver, induce 

cirrhosis, and ultimately lead to hepatocellular cancer 

(15) 

   High production of TNF is associated with the 

increase of pro-inflammatory cytokine secretion, the 

activation of proto-oncogenes, and several genes 

related to cell growth, invasion, and metastasis of 

cancer cells (16). 

https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
https://www.who.int/news-room/fact-sheets/detail/hepatitis-b
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This study aims to detect the unclear association 

between miRNA-122 and TNF-α in liver diseases of 

Egyptian patients, and the validity of miRNA-122 and 

TNF-α in early diagnosis of HCC associated with 

HCV and HBV infection. 

SUBJECTS AND METHODS 

2.1. Subjects 

This study was carried out on 90 Egyptian hepatic 

patients and twenty-five healthy subjects. They 

matched in gender, social standard, and residency, all 

participants were selected from the National Liver 

Institute, Menofia University, Egypt, at the time from 

October 2019 to December 2021 (During the COVID-

19 pandemic). 

All subjects were classified into five groups as follows: 

Group (1): This group consisted of 25 healthy subjects 

with matched age and gender. The subjects of this 

group were with no evidence of liver disease and were 

negative for HBV and HCV infection, which served as 

a control group. 

Group (2): This group consisted of 25 patients with 

HCV infection. 

Group (3): This group consisted of 25 patients with 

hepatocellular carcinoma (HCC) associated with HCV 

infection. 

Group (4): This group consisted of 25 patients with 

HBV infection. 

Group (5): This group consisted of 15 patients with 

hepatocellular carcinoma (HCC) associated with HBV 

infection. 

2.2. Methods 

2.2.1. Blood sample collection and preparation 

Five milliliters of venous blood were taken from each 

patient in all five groups using a vacutainer system and 

septic venipuncture. The blood sample was separated 

into two milliliters mixed with sodium citrate for PT-

INR and three milliliters for biochemical and 

molecular analyses. 

Routine laboratory investigations 

Liver function tests: ASL, ALT, Albumin, total protein, 

total bilirubin, Direct bilirubin. It was performed on 

automated Dimension Xpand Plus (Siemens 

Healthcare, USA). 

Prothrombin time PT-INR using Stago-STA Compact, 

France. 

Tumor marker Alpha-Feto protein (AFP) 

Quantification determination of AFP by Enzyme-

Linked Immunosorbent Assay (ELIZA) was 

analyzed using (Chemux Bioscience, Inc. USA) Lot 

No: 319091802, according to the manufacturer’s 

guidelines.  

Quantification determination of TNF-α by 

Enzyme-Linked Immunosorbent Assay (ELIZA) 

TNF-α was determined using (Wuhan EIAab Science 

Co., Ltd, China)  

Catalog No: E0133h, according to the manufacturer’s 

guidelines 

Quantitative polymerase chain reaction (PCR) for 

HBV and HCV By Real-Time PCR 

The viral load of hepatitis C virus RNA and hepatitis B 

virus DNA was determined by real-time PCR 

technique, it was performed on automated QIAcube 

(Extract and purify DNA, RNA, and proteins and 

QIAGEN’s real-time PCR cycler (The Rotor-Gene 

German). 

Table (1): primers of miR-122 and U6 snRNA 

 miR-122 U6 snRNA 

Forward 5’-GACAAGCCTGGCTACTGTGTT-3’ 5′-CTCGCTTCGGCAGCACA-3′ 

Reverse 5’- GTGGCCCATCTTGTCCTTC-3’ 5′-AACGCTTCA CGAATTTGCGT-3′. 
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Statistical analysis of the data 

Data was fed to the computer and analyzed 

using IBM SPSS software package version 20.0. 

(Armonk, NY: IBM Corp). Qualitative data were 

described using numbers and percentages. The 

Shapiro-Wilk test was used to verify the normality of 

distribution. Quantitative data were described using 

range (minimum and maximum), mean, standard 

deviation, median, and interquartile range (IQR). The 

significance of the obtained results was judged at the 

5% level.  

3. RESULTS 

This study was conducted on 115 subjects (80 male, 

35 female) classified into five groups (Control group, 

HCV, HCV+HCC, HBV, HBV+HCC Groups). 

3.1. Demographic data of the studied groups 

3.1.1. Gender 

The control group included 19 males (76%) and 6 

females (24%), the HCV patients group included 18 

males (72%) and 7 females (28%), while group 

3(HCV+HCC) included 20 males (80%) and 5 females 

(20%), group 4 HBV patients included 13 males (52%) 

and 12 females ((48%), and group 5 HBV+HCC 

patients included 10 males (66.7%) and 5 females 

(33.3%). No statistically significant difference was 

detected between the five groups as regards gender (p-

value 0.236). (Table 2). 

3.1.2. Age 

The mean age of the control group was 27.32 ± 5.37 

years, while the mean age of the group 2 HCV patients 

was 52.36 ± 7.83, the mean age of group 3 HCV+HCC 

patients was 60.72 ± 6.17 years, while the mean age 

of group 4 HBV patients was 39.60 ± 8.26 years, and 

the mean age of group 5 HBV+HCC was 58.20 ± 

11.01 years, there was statistically a significant 

difference between the five groups p-value of 0.001*, 

and comparing to the control group all the four patients 

groups were have a statistically significant difference 

with the same p-value  0.001*for the four groups 

compared with the control group as shown in table (2). 

3.2. Liver function tests: 

ALT: There is a significant difference between the five 

groups, when compared to the control group the four 

patient groups have a significant elevation (0.001) as 

shown in Table (3) and Figure (1). 

AST: The four patient groups have a statistically 

significant elevation with the same p-value of 

0.001*for the four groups compared with the control 

group as shown in Table (3) and Figure (2). 

Albumin: compared to the control group all four 

patient groups have a statistically significant decrease 

with the same p-value of 0.001*for the three groups and 

0.003 for the HBV group compared with the control 

group as shown in Table (3) and Figure (3). 

Total Protein: Compared to the control group all four 

patient groups have a statistically significant decrease 

with the same p-value of 0.001*for the four groups 

compared with the control group as shown in Table (3) 

and Figure (4). 

Total bilirubin: compared to the control group all four 

patient groups have a statistically significant elevation 

with the same p-value of 0.001*for the three groups and 

0.025 for the HBV group compared with the control 

group as shown in Table (3) and Figure (5). 

Direct bilirubin: compared to the control group the 

three patient groups have a statistically significant 

elevation with the same p-value of 0.001*for the three 

groups and 0.846 for the HBV group not significant 

compared with the control group as shown in Table (3) 

and Figure (6). 
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Table (2): Comparison between the different studied groups according to demographic data 

 
Control 

(n = 25) 

HCV 

(n = 25) 

HCV+HCC 

(n = 25) 

HBV 

(n = 25) 

HBV+HCC 

(n = 15) Test of 

Sig. 
p 

 No. % No. % No. % No. % No. % 

Gender             

Male 19 76.0 18 72.0 20 80.0 13 52.0 10 66.7 χ2= 

5.547 
0.236 

Female 6 24.0 7 28.0 5 20.0 12 48.0 5 33.3 

Age (years)        

Min. – Max. 20.0 – 40.0 38.0 – 62.0 46.0 – 71.0 30.0 – 62.0 34.0 – 68.0 

F= 

78.710* 

>0.001
* 

Mean ± SD. 27.32 ± 5.37 52.36 ± 7.83 60.72 ± 6.17 39.60 ± 8.26 
58.20 ± 

11.01 

      

p1  >0.001* >0.001* >0.001* >0.001*   

Sig. bet. Grps.  
p2=0.002*,p3>0.001*,p4=0.140,p5>0.001*,p6=0.850,p7>0.0

01* 
  

IQR: Inter quartile range  SD: Standard deviation  2:  Chi-square test. 

F: F for One-way ANOVA test, Pairwise comparison bet. each 2 groups were done using a Post Hoc Test (Tukey) 

p: p-value for comparing the different studied groups. 

p1: p-value for comparing between Control and each other groups. 

p2: p-value for comparing between HCV and HCV+HCC. 
p3: p-value for comparing between HCV and HBV 
p4: p-value for comparing between HCV and HBV+HCC. 
p5: p-value for comparing between HCV+HCC and HBV 

p6: p-value for comparing between HCV+HCC and HBV+HCC. 
p7: p-value for comparing between HBV and HBV+HCC  *: Statistically significant at p ≤ 0.05. 
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Table (3): Comparison between the different studied groups according to Liver function 

Liver function 
Control 

(n = 25) 

HCV 

(n = 25) 

HCV+HCC 

(n = 25) 

HBV 

(n = 25) 

HBV+HCC 

(n = 15) 

Test of 

Sig. 
p 

ALT        
Min. – Max. 7.0 – 21.0 26.0 – 86.0 27.0 – 122.0 27.0 – 63.0 48.0 – 1182.0 

H= 
79.591* 

>0.001* 
Mean ± SD. 13.83 ± 5.64 46.48 ± 15.95 76.56 ± 30.01 43.48 ± 10.33 168.2 ± 286.4 

Median (IQR) 
15.0  

(8.0 – 20.0) 
42.0  

(34.0 – 55.0) 
71.0  

(52.0 – 98.0) 
41.0  

(39.0 – 51.0) 
82.0  

(60.0 – 106.0) 

p1  >0.001* >0.001* >0.001* >0.001*    

Sig. bet. Grps.  p2=0.004*,p3=0.715,p4=0.001*,p5=0.001*,p6=0.438,p7>0.001*   

AST        
Min. – Max. 7.60 – 23.0 38.0 – 96.0 36.0 – 147.0 31.0 – 69.0 39.0 – 2157.0 

H= 
69.122* 

>0.001* 
Mean ± SD. 13.75 ± 3.84 54.24 ± 15.98 72.68 ± 35.22 46.60 ± 11.09 242.7 ± 534.5 

Median (IQR) 
14.0  

(10.60 – 16.0) 
49.0 

 (41.0 – 62.0) 
60.0  

(48.0 – 97.0) 
47.0  

(39.0 – 50.0) 
100.0 

(56.50 –130.0) 

p1  >0.001* >0.001* >0.001* >0.001*   

Sig. bet. Grps.  p2=0.209,p3=0.274,p4=0.040*,p5=0.019*,p6=0.336,p7=0.003*   

ALB        
Min. – Max. 3.90 – 5.0 2.39 – 4.70 2.10 – 4.80 3.20 – 5.0 1.90 – 3.80 

F= 
27.625* 

>0.001* 
Mean ± SD. 4.46 ± 0.41 3.38 ± 0.61 3.24 ± 0.64 3.91 ± 0.45 2.97 ± 0.51 

Median (IQR) 
4.50  

(4.10 – 4.80) 
3.30  

(3.10 – 3.80) 
3.10  

(2.90 – 3.61) 
3.80  

(3.60 – 4.10) 
3.0  

(2.90 – 3.10) 

p1  >0.001* >0.001* 0.003* >0.001*   

Sig. bet. Grps.  p2=0.878,p3=0.006*,p4=0.124,p5>0.001*,p6=0.515,p7>0.001*   

TP        
Min. – Max. 6.30 – 7.80 3.40 – 8.0 4.70 – 7.50 5.50 – 7.50 3.80 – 7.10 

F= 
15.206* 

>0.001* 
Mean ± SD. 7.20 ± 0.34 6.32 ± 0.97 5.80 ± 0.76 6.37 ± 0.55 5.76 ± 0.81 

Median (IQR) 
7.10  

(7.0 – 7.50) 
6.10 

 (5.90 – 6.90) 
5.90 

 (5.10 – 6.10) 
6.50  

(5.90 – 6.70) 
5.80  

(5.40 – 6.10) 

p1  >0.001* >0.001* 0.001* >0.001*   

Sig. bet. Grps.  p2=0.081,p3=0.999,p4=0.121,p5=0.046*,p6=1.000,p7=0.077   

Bilirubin total        
Min. – Max. 0.20 – 0.90 0.90 – 2.76 0.90 – 3.10 0.25 – 1.50 0.90 –7.20 

H= 
70.596* 

>0.001* Mean ± SD. 0.49 ± 0.23 1.43 ± 0.57 1.55 ± 0.53 0.78 ± 0.31 2.29 ± 1.74 

Median (IQR) 0.40(0.39–0.70) 1.30(0.95–1.50) 1.40(1.20–1.80) 0.80(0.50–1.0) 1.20(1.05–3.0) 

p1  >0.001* >0.001* 0.025* >0.001*   

Sig. bet. Grps.  p2=0.491,p3>0.001*,p4=0474,p5>0.001*,p6=0.905,p7>0.001*   

Bilirubin Direct        
Min. – Max. 0.01 – 0.20 0.10 – 0.70 0.10 – 1.20 0.01 – 0.60 0.10 – 4.12 

H= 
61.666* 

>0.001* Mean ± SD. 0.09 ± 0.05 0.33 ± 0.16 0.57 ± 0.31 0.11 ± 0.13 1.02 ± 1.22 

Median (IQR) 0.09(0.08–0.10) 0.24(0.20–0.50) 0.50(0.38–0.70) 0.08(0.03–0.10) 0.10(0.10–1.90) 

p1  >0.001* >0.001* 0.846 >0.001*   

Sig. bet. Grps.  p2=0.150,p3>0.001*p4=0.974,p5>0.001*p6=0.201,p7>0.001*   

IQR: Inter quartile range   SD: Standard deviation. 
F: F for One-way ANOVA test, Pairwise comparison bet. each 2 groups were done using a Post Hoc Test (Tukey) 

H: H for Kruskal Wallis test, Pairwise comparison bet. each 2 groups were done using a Post Hoc Test (Dunn's for multiple comparisons test) 
p: p-value for comparing the different studied groups. 
p1: p-value for comparing between Control and each other groups. 
p2: p-value for comparing between HCV and HCV+HCC. 
p3: p-value for comparing between HCV and HBV 
p4: p-value for comparing between HCV and HBV+HCC. 

p5: p-value for comparing between HCV+HCC and HBV 
p6: p-value for comparing between HCV+HCC and HBV+HCC. 
p7: p-value for comparing between HBV and HBV+HCC  *: Statistically significant at p ≤ 0.05. 
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Figure (1): Levels of ALT in all studied five groups. 

 

Figure (6): Levels of serum direct bilirubin in all studied five groups. 

 

Figure (5): Levels of serum total bilirubin in all studied five groups. 

Figure (4): Levels of serum total Protein in all studied five groups. 

 

Figure (2): Levels of AST in all studied five groups. 

Figure (3): Levels of serum Albumin in all studied five groups. 

 

a: Significant from a control group c: Significant between HCV & HCC+HCV, b: Significant between HBV & HCC+HBV, 
*(P˂0.05)- **(P˂0.01) 
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3.2.2. Prothrombin time (PT) (INR) 

There was a statistically significant difference between the five groups p value >0.001*, while compared to the 

control group, only two groups elevated the group 3 HCV+HCC, and group 5 HBV+HCC had a significant 

statistical difference with p-value >0.001*, but HCV and HBV groups have a p-value 0.116 and 0.797 respectively 

which have not a significant statistically difference compared to the control group as shown in table (4) and figure 

(7). 

 

Table (4):  Comparison between the different studied groups according to INR 

 
Control 

(n = 25) 

HCV 

(n = 25) 

HCV+HCC 

(n = 25) 

HBV 

(n = 25) 

HBV+HCC 

(n = 15) 

Test of 

Sig. 
p 

INR        

Min. – Max. 0.90 – 1.20 1.0 – 1.50 1.01 – 2.20 0.80 – 1.40 1.09 – 1.90 

F= 

18.753* 
>0.001* 

Mean ± SD. 1.06 ± 0.10 1.22 ± 0.15 1.43 ± 0.33 1.13 ± 0.15 1.58 ± 0.32 

Median (IQR) 
1.10  

(1.0 – 1.10) 

1.20 

 (1.10 – 1.30) 

1.30  

(1.20 – 1.50) 

1.20 

 (1.0 – 1.20) 

1.80  

(1.25 – 1.85) 

p1  0.116 >0.001* 0.797 >0.001*   

Sig. bet. Grps.  p2=0.006*,p3=0.687,p4>0.001*,p5>0.001*,p6=0.281,p7>0.001*   

 

 

 

Figure (7): Levels of serum INR in all studied five groups. 
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3.3. microRNA-122 (miR-122) 

miR-122 ranged from  3.80 – 5.50  (Copies/ml) in the 

control group with a mean of 4.63 ± 0.52 Copies/ml, 

while  in group 2 HCV patients it ranged from 8.30 – 

10.50 Copies/ml with a mean of  9.22 ± 0.62 

Copies/ml,  in group 3 HCV+HCC patients it ranged 

from  5.0 – 7.10 Copies/ml with a mean of  6.0 ± 0.57 

Copies/ml, in group 4 HBV patients it ranged from 

6.40 – 8.40 Copies/ml with a mean of  7.40 ± 0.53 

(Copies/ml), while in group 5 HBV+HCC  patients it 

ranged from 4.80 – 6.60 (Copies/ml)  with mean of  

5.76 ± 0.57(Copies/ml), there was a statistically 

significant difference between the five groups p value 

>0.001*, compared to control group the four groups G2 

G3 G4  G5 have the same a statistically significant 

difference with the same p-value >0.001*,  

Serum miR-122 expression level HCV group (G2) was 

significantly elevated than HCV+HCC (G3) with p-

value >0.001*, also Serum miR-122 expression level 

HBV group (G4) was significantly elevated than 

HBV+HCC (G5) with p-value >0.001*. 

Comparing between HCV and HBV groups Serum 

miR-122 was highly increased in HCV than HBV 

group (8.30 – 10.50, 6.40 – 8.40 respectively) with a 

significant statistical difference(p3>0.001*). 

However, there was no significant difference between 

(the HCV+HCC) group and (the HBV+HCC) group 

in the level of Serum miR-122 with a p6-value of 0.673 

not significant. as shown in Table (5) and Figure (8). 

 

Table (5): Comparison between the different studied groups according to miR-122 

 
Control 

(n = 25) 

HCV 

(n = 25) 

HCV+HCC 

(n = 25) 

HBV 

(n = 25) 

HBV+HCC 

(n = 15) 

Test of 

Sig. 
p 

miR-122        

Min. – Max. 3.80 – 5.50 8.30 – 10.50 5.0 – 7.10 6.40 – 8.40 4.80 – 6.60 

F= 

240.44* 
>0.001* 

Mean ± SD. 4.63 ± 0.52 9.22 ± 0.62 6.0 ± 0.57 7.40 ± 0.53 5.76 ± 0.57 

Median 

(IQR) 

4.70  

(4.30 – 5.10) 

9.10  

(8.90 – 9.30) 

6.0  

(5.60 – 6.30) 

7.40  

(7.0 – 7.80) 

5.80  

(5.60 – 6.10) 

p1  >0.001* >0.001* >0.001* >0.001*   

Sig. bet. Grps.  
p2>0.001*,p3>0.001*,p4>0.001*,p5>0.001*,p6=0.673,p7>0.001

* 
  

IQR: Inter quartile range   SD: Standard deviation. 
F: F for One-way ANOVA test, Pairwise comparison bet. Each 2 groups were done using a Post Hoc Test (Tukey) 
H: H for Kruskal Wallis test, Pairwise comparison bet. Each 2 groups were done using a Post Hoc Test (Dunn's for multiple comparisons test) 
p: p-value for comparing the different studied groups. 
p1: p-value for comparing between Control and each other groups. 
p2: p-value for comparing between HCV and HCV+HCC. 
p3: p-value for comparing between HCV and HBV 
p4: p-value for comparing between HCV and HBV+HCC. 
p5: p-value for comparing between HCV+HCC and HBV 
p6: p-value for comparing between HCV+HCC and HBV+HCC. 

p7: p-value for comparing between HBV and HBV+HCC.  
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3.4. Association between miR-122 and TNF-α 

Compared with the healthy control group, serum miR-

122 levels and Tumor necrosis factor-α (TNF-α) were 

markedly increased in the HCV infection cases group 

with a significant p-value of>0.001*, and their levels 

were decreased in the HCV+HCC group but still 

higher than the healthy control group with a 

significant p-value of>0.001*for both, miR-122 level 

decreasing in HCV+HCC group from HCV group 

with a significant p-value of >0.001*, and the TNF-α 

level decreasing in HCV+HCC group from HCV 

group with a significant p-value of 0.010*. 

In groups, HBV, and HBV+HCC Compared with the 

healthy control group, serum miR-122 level, and TNF-

α level were markedly increased in the HBV infection 

cases group with a significant p-value of>0.001*, and 

their levels were decreased in HBV+HCC group but 

still higher than the healthy control group with a 

significant p-value of>0.001*for both, 

Serum miR-122 and TNF-α levels were increased in 

HCV and HBV infection, and their levels decreased 

when the hepatitis viral infection developed into 

hepatocellular carcinoma HCC but were still higher 

than the levels in healthy subjects, miR-122 and TNF-

α levels have a parallel change as shown in table (6). 

 

 

Table (6): Comparison between the different studied groups according to miR-122, TNF-α, and AFP 

 Control 

(n = 25) 
HCV 

(n = 25) 
HCV+HCC 

(n = 25) 
HBV 

(n = 25) 
HBV+HCC 

(n = 15) 
p 

miR-122 4.63 ± 0.52 9.22 ± 0.62 6.0 ± 0.57 7.40 ± 0.53 5.76 ± 0.57 >0.001* 

TNF-α  7.66 ± 0.59 30.07 ± 31.09 12.04 ± 1.65 61.05 ± 199.1 14.36 ± 2.18 >0.001* 

AFP 2.80 ± 0.96 

15.07 ± 8.08 

2496.7± 

2417.3 

4.07 ± 2.23 11620±19321 >0.001* 

p: p-value for comparing the different studied groups. 
*: Statistically significant at p ≤ 0.05 
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Figure (8): Levels of serum miR-122 in all studied five groups. 

 

 
Figure (9): Levels of serum TNF-α in all studied five groups. 
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Prognostic performance for TNF-α, miR-122, and 

AFP to discriminate HCV from 

HCV+HCC.  

Table (7) the results showed that the cut-off for miR-

122 was >7.1 at a sensitivity of 100% and specificity 

of 100%, but the sensitivity and specificity for TNF-α 

72%, and 60% respectively with a cut-off of>12.1, 

while AFP was had a cut-off ≤27 with sensitivity 96% 

and specificity 92%, the AUC of miR-122 was 1.0 

(Excellent), significant P-value <0.001* with PPV 

100% and NPV 100%, TNF-α has AUC of 0.745 

(Good) it was significant p-value 0.003*, PPV 64.0 and 

NPV 68.2, while AFP has AUC 0.93(Excellent) which 

significant p-value <0.001*, PPV 92.3 and NPV 95.8. 

Receiver Operating Characteristics (ROC) Curves 

analysis: 

ROC curve analysis was designed for miR-122, TNF-

α, and AFP to discriminate HCV-infected patients 

against HCV+HCC group patients. ROC curve was 

performed as cut off for disease progression to 

evaluate the sensitivity and specificity for miR-122 

and TNF-α compared with AFP to diagnose HCC 

from HCV infection. As shown in Figure (10). 

 

 

Table (7): Prognostic performance for TNF-α, miR-122 and AFP to discriminate HCV (n= 25) from 

HCV+HCC (n = 25) 

 AUC p 95% C.I 

C
u

t 
o
ff

 

S
en

si
ti

v
it

y
 

S
p

ec
if

ic
it

y
 

P
P

V
 

N
P

V
 

miR-122 1.000 <0.001* 1.0 – 1.0 >7.1 100.0 100.0 100.0 100.0 

TNF-α (pg/ml) 0.745 0.003* 0.607 – 0.883 >12.1 72.0 60.0 64.3 68.2 

AFP 0.930 <0.001* 0.885 – 1.0 ≤27 96.0 92.0 92.3 95.8 

AUC: Area Under a Curve   p-value: Probability value  CI: Confidence Intervals 

NPV: Negative predictive value   PPV: Positive predictive value  

*: Statistically significant at p ≤ 0.05  
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Figure (10): ROC curve for TNF-α, miR-122, and AFP to discriminate HCV  

(n= 25) from HCV+HCC (n = 25) 

 

 

Prognostic performance for TNF-α, miR-122, and 

AFP to discriminate HBV from 

HBV+HCC.  

Table (8) the results showed that the cut-off for miR-

122 was ≤6.4 at a sensitivity of 86.67% and specificity 

of 96%, the sensitivity and specificity for TNF-α 

93.33%, 48.0% respectively with cut-off ≤15.73, while 

AFP has a cut off >9 with sensitivity 100% and 

specificity100%, the AUC of miR-122 was 0.99 

(Excellent) significant P-value <0.001* with PPV 

92.9% and NPV 92.3%, TNF-α has AUC of 0.527 

(fair) it was not significant p-value 0.780, PPV 51.9 

and NPV 92.3, while AFP has AUC 1.0 (Excellent) 

which significant p-value <0.001*, PPV 100 and NPV 

100. 

Receiver Operating Characteristics (ROC) 

Curves analysis: 

ROC curve analysis was designed for miR-122, 

TNF-α, and AFP to discriminate HBV-infected 

patients against HBV+HCC group patients. ROC 

curve was performed as cut off for disease progression 

to evaluate the sensitivity and specificity for miR-122 

and TNF-α compared with AFP to diagnose HCC 

from HCV infection. As shown in figure (11). 
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Table (8): Prognostic performance for TNF-α, miR-122 and AFP to discriminate HBV+HCC (n= 25) from 

HBV (n = 25)  

 AUC p 95% C.  I 

C
u

t 
o
ff

 

S
en

si
ti

v
it

y
 

S
p

ec
if

ic
it

y
 

P
P

V
 

N
P

V
 

miR-122 0.991 <0.001* 0.971 – 1.0 ≤6.4 86.67 96.0 92.9 92.3 

TNF-α (pg/ml) 0.527 0.780 0.342 – 0.712 ≤15.73 93.33 48.0 51.9 92.3 

AFP 1.000 <0.001* 1.0 – 1.0 >9 100.0 100.0 100.0 100.0 

AUC: Area Under a Curve   p-value: Probability value  CI: Confidence Intervals 

NPV: Negative predictive value   PPV: Positive predictive value  

*: Statistically significant at p ≤ 0.05  

 

 

 

 

Figure (11): ROC curve for TNF-α, miR-122, and AFP to discriminate HBV+HCC  

(n= 15) from HBV (n = 25) 
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4. DISCUSSION 

Liver diseases are a major cause of mortality and 

morbidity worldwide, Cirrhosis, viral hepatitis, and 

liver cancer account for over 2 million deaths 

worldwide from liver disease, which accounts for 4% 

of all deaths (1 out of every 25 deaths); 1 in 3 deaths 

from liver disease are female. According to this 

estimate, liver cancer causes 600,000 to 900,000 

fatalities (2). By 2030, the WHO signatories planned 

to eliminate viral hepatitis no longer a danger to public 

health. In comparison to the baseline year of 2015, 

WHO defined elimination as a 65% decrease in 

mortality and a 90% decrease in incidence (WHO. 

Global Health Sector Strategy on Viral Hepatitis, 

2016–2021) (17). The report concentrates on hepatitis 

B and C since they account for 96% of all hepatitis-

related deaths. 

The major method of HCC surveillance recommended 

by the European Association for the Study of the Liver 

(EASL) is semi-annual abdominal ultrasonography, 

with or without alpha-fetoprotein (AFP) as the primary 

strategy (EASL Guidelines 2018) (18). 

Recent findings, however, have emphasized the limits 

of ultrasound-based monitoring, including its operator 

dependence and significant center-to-center 

performance variability, poor sensitivity to identify 

HCC at an early stage if used alone without AFP, and 

risk of screening-related complications (19). If 

ultrasound liver visibility is judged to be insufficient, 

an MRI or CT scan should be considered instead. 

Ultrasound liver visualization may benefit from 

systematic documentation and scoring (20). 

Serum AFP is highly significantly elevated in HCC 

patients associated with HCV or HBV infection in 

some Egyptian patients (21), While AFP has been 

utilized as a marker for HCC diagnosis and prognosis, 

only 60% of HCC patients show positive AFP, 

according to (22). 

Compared to historical cohorts where many patients 

had active viremia and were prone to frequent false 

positive AFP findings, AFP may have an even larger 

additional benefit to ultrasonography. Notably, in 

actual practice, physical harms of AFP, i.e., extra 

diagnostic testing because of false positive or 

inconclusive results, are frequently avoided when 

physicians follow biomarker patterns when 

interpreting AFP readings rather than rigidly following 

a single-measurement threshold of 20 ng/mL (23). 

Tayob and colleagues have shown that biomarker 

performance is greatly improved when longitudinal 

biomarker data are used rather than a single threshold 

evaluation (24). 

Alpha-fetoprotein (AFP) is the most widely used 

biomarker for the detection of HCC, however, its 

diagnostic relevance is progressively being questioned 

because of its limited sensitivity, especially for early 

HCC, according to (Debes JD et al., 2021). 20% of 

HCC patients can often have readings over 400 ng/mL 

confirm the diagnosis. 

Due to the high frequency of HCC, ongoing research 

is needed to find precise, non-invasive biomarkers for 

early identification and follow-up that will improve 

prognostic results. Although there has been a lot of 

research in this area, it still requires substantial work 

to confirm regularly examined biomarkers. 

Therefore, we have decided to look for trustworthy 

biomarkers to diagnose HCC, HCV, and HBV. This 

research may add to earlier investigations that sought 

to improve patient therapy outcomes. 

Small non-coding RNAs called microRNAs 

(miRNAs) mediate post-transcriptional gene silencing 

by accelerating the degradation of mRNA and 

suppressing translation (26), 

One of the most highly expressed miRNAs in any 

tissue, miR-122 is a liver-specific microRNA that is 

widely expressed in hepatocytes [about 660,000 
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copies per cell]. It accounts for over 72% of the total 

miRNA pool in the liver (27,28). 

 Recently, the development of the anti-miR122 

therapeutic miravirsen. Miravirsen has demonstrated 

in vitro antiviral activity against all HCV genotypes, 

Miravirsen interferes with the functions of miR-122 

both in viral proliferation and in cholesterol 

homeostasis, miravirsen has demonstrated broad 

antiviral activity and a relatively high genetic barrier 

to resistance (29). 

The results of this study showed that serum miR-122 

levels compared to the control group the two groups 

HCV and HCV+HCC have the same statistically 

significant difference with the same p-value >0.001*, 

Serum miR-122 expression level HCV group (G2) was 

significantly elevated than HCV+HCC (G3) with p-

value >0.001*, 

This agrees with the result data obtained by Gaber DA 

et al., 2022 they reported that: A significant difference 

between the HCC group and the HCV patients in terms 

of miR-122 expression (p = 0.004) suggests that miR-

122 has a prognostic function as a predictor of HCC in 

individuals with chronic HCV (30). 

Also, the above results are supported by Enas M et al. 

Their study demonstrated that patients' serum had 

higher levels of miRNA 122 expression than the 

control group. A substantial increase in miR-122 was 

also seen in the HCV group (3.2± 2) compared to the 

HCC group (1.2± 0.46), and the control group (1.09 

±0.0) (P ≤0.0001). Furthermore, compared to the 

control group, the expression level of miRNA 122 was 

higher in the HCC (31). 

These results are in agreement with those of El-Garem 

H et al., 2014 (32) who reported that serum from 

patients with HCV had higher levels of miRNA-122 

compared with serum from healthy controls. 

TNF-α is primarily generated by activated monocytes, 

macrophages, endothelial cells, and lymphocytes and 

has biological action through binding to soluble TNF-

binding receptors (TNFR1 and TNFR2) (33). TNF-α 

has been associated with a poor prognosis in patients 

with severe acute respiratory syndrome (SARS)و, but 

the serum TNF-α level is not a significant biomarker 

for diagnosis or prognosis of mild COVID-19 patients 

(34). 

TNF-α, a host factor, is hypothesized to play a 

significant role in hepatocarcinogenesis by inducing 

necroinflammation and fibrogenic factors (35). 

Serum TNF-α can be used as a biomarker to 

differentiate between healthy and infected patients 

with HCV or HBV and the development of HCC (36). 

TNF-α is a powerful pro-inflammatory cytokine in and 

of itself (37). Necroinflammation in hepatocytes 

causes mutagenesis and oncogene activation from 

proto-oncogenes in host cells, resulting in HCC (35). 

TNF-α is also known to generate HCC via the chronic 

inflammatory route by activating and differentiating 

hepatic progenitor cells (38). 

Concerning the association between miR-122 and 

TNF-α in liver diseases of Egyptian patients this study 

results showed that compared with healthy control 

cases, serum miR-122 levels and Tumor necrosis 

factor-α (TNF-α) were markedly increased in the HCV 

infection cases group with a significant p-value 

of>0.001*, and their levels were decreased in 

HCV+HCC group but still higher than the healthy 

control group with a significant p-value of>0.001*for 

both, miR-122 level decreasing in HCV+HCC group 

from HCV group with a significant p-value of 

>0.001*, and the TNF-α level decreasing in 

HCV+HCC group from HCV group with a significant 

p-value of 0.010*, then serum miR-122 and TNF-α 

levels together can differentiate between HCV 

infected patients and healthy subjects significantly, 

also can differentiate HCC+HCV patients from 

healthy control and HCV infected patients 

significantly. 
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In the case of HBV infection, our study results showed 

in groups HBV and HBV+HCC Compared with 

healthy control cases, serum miR-122 level and TNF-

α level were markedly increased in the HBV infection 

cases group with a significant p-value of>0.001*, and 

their levels were decreased in HBV+HCC group but 

still higher than the healthy control group with a 

significant p-value of>0.001*for both. 

Serum miR-122 and TNF-α levels were increased in 

HCV and HBV infection, and their levels decreased 

when the hepatitis viral infection developed into 

hepatocellular carcinoma HCC but were still higher 

than the levels in healthy subjects, then miR-122 and 

TNF-α levels have parallel changes.  
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