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 Hepatoma is the most common primary hepatic malignant tumor, and it 

frequently occurs in people who have had cirrhosis. There is a continuous 

need to utilize an early, accurate, and non-invasive biomarker for 

hepatocellular carcinoma (HCC) diagnosis. The most prevalent miRNA in 

the adult human liver is microRNA 122 (miR-122), primarily expressed in 

hepatocytes. Cytokeratin-18 (CK18) is a cytoskeleton component that 

belongs to the cytokeratin superfamily. Both have been suggested as 

diagnostic biomarkers for many malignant diseases. To clarify the 

significance of measuring serum CK18 levels and miR-122 as diagnostic 

markers for HCC in cirrhotic patients. Fifty patients diagnosed with HCC 

and fifty patients with HCV-induced liver cirrhosis were included in our 

study. A detailed history was obtained from the cases, followed by a 

complete clinical examination. Laboratory investigations were done for all 

the cases, including the measurement of alpha-fetoprotein. Analysis of 

cytokeratin-18 was done by ELISA (DRG International Inc, USA) and Mir-

122 by real-time PCR. There was a statistically significant elevation in the 

three biomarkers (AFP, miRNA, and CK18) in the HCC group versus the 

cirrhotic group. The sensitivity of miRNA and CK18 was higher in the 

detection of HCC as compared with AFP (96%, 100%, and 62%, 

respectively). However, the specificity of miRNA was lower as compared 

with AFP. CK18 and miR-122 could be utilized as good diagnostic tools 

for identifying HCC in cirrhotic patients with higher diagnostic ability than 

AFP. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Hepatocellular Carcinoma (HCC) is the most typical malignant hepatic tumor and one of those having the 
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highest mortalities all over the world, and millions of people die from HCC worldwide each year [1]. HCC is 

one of Egypt's most popular cancer types with a significant burden on the economy and healthcare systems 

due to the high prevalence of cirrhosis caused by chronic HCV [2]. It has usually advanced when a tumor is 

discovered, with no effective curative treatment options. As a result, early diagnosis benefits the patient and 

lowers healthcare costs [3].  

 

AFP was the classic parameter to track the development of HCC from different liver diseases [4]. However, 

AFP can be produced in various situations, including many hepatic disorders, and it is not necessary to be 

present in all HCC patients. These variations have raised the need to look for more sensitive and specific 

serum biomarkers for HCC [5]. 

 

MicroRNAs (miRNAs) are non-coding RNAs of twenty-two nucleotides that influence the post-

transcriptional expression of genes [6]. An association has been reported between dysregulation of miRNA 

expression with liver illnesses like cirrhosis and HCC. It was shown that some miRNAs exert adverse effects 

on regulating gene expression, either as oncogenes or tumor inhibitors [7]. While, MiR-122 was reported to 

function as a tumor suppressor gene, and its expression was decreased in HCC, allowing for faster disease 

progression [8].  

 

The cytoplasm of epithelial tissues contains cytokeratin, tissue, or organ-specific proteins [9]. Cytokeratin-

18 (Ck-18), a type I cytokeratin, makes up about 6% of the hepatic proteins. It may play a role in hepatocyte 

apoptosis, mediated by caspases [10]. Moreover, It has been confirmed that secretion of CK-18 occurs in 

tandem with the synthesis of DNA, synthesis of protein, and cell division, implying that Ck-18 plays a vital 

role in carcinogenesis [11]. 

 

1.1 Aim of the study 

To clarify the significance of CK18 levels and miR-122 as a diagnostic marker for HCC in cirrhotic 

individuals. 

 

2. Patients and Methods 

This study included fifty patients diagnosed with hepatocellular carcinoma associated with hepatitis C 

genotype-4 with cirrhosis (Cases group) and fifty patients with cirrhosis associated with hepatitis C genotype-

4 (Control group). We excluded cirrhotic patients and liver malignancies due to an etiology other than HCV. 

After clarifying the research value, the study gained approval from the Institutional Review Board (IRB), 

Mansoura Faculty of Medicine, and informed consent was obtained from all participants. The research is 

carried out in compliance with the 2013 revision of the Helsinki Declaration [12]. 

 

A detailed history was obtained from all cases in the study, followed by a thorough clinical examination. The 

radiological assessment included abdominal ultrasonography and triphasic pelviabdominal computed 

tomography (CT). For laboratory assessment, about 10 millimeters of venous blood samples were collected. 

This sample was used for evaluating liver functions, including levels of serum albumin, bilirubin, and liver 

transaminases using automated autoanalyzer Dialab 460. In contrast, INR and complete blood counts were 

evaluated by cell dyne. ELISA determined alfa fetoprotein level along with hepatic virological markers. 

 

The remaining blood samples were separated, and the collected serum was preserved at -20°C for further 

analysis of cytokeratin-18 by ELISA (DRG International Inc, USA) and Mir-122 by real-time PCR. 

 

2.1 Measurement of Serum Ck-18 
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The stored samples were diluted 1000 folds with PBS and mixed. Each plate was sealed and incubated for 

two hours at 37°C with 100 microns of each standard, blank, and sample added into appropriate wells. The 

solution was thrown out, and the plate was clogged on towels until the liquid was removed from the wells. A 

hundred microns of the detection antibody solution was added to each well; the plate was screened and 

incubated for 1 hour at 37°C. The solution was aspirated and washed. The rest of the liquid was removed 

entirely from all wells by placing the plate on absorbent paper. Each well has a working solution of 100 

microns of the detection reagent B. After incubation at 37°C for thirty minutes, the wash process was repeated. 

A total of 90 microns of TMN substrate solution was added to each well, and incubation was accomplished 

for 25 minutes at 37°C. Stop solution was added to the well, and the absorbance in each well was read at 450 

nm by an ELISA reader (Stat fax 2100). We used the standard curve to measure the concentration of 

cytokeratin-18 in unknown specimens. 

 

2.2 Extraction of the serum micro-RNA 

MiR-122 extraction was performed using 400 μl serum with miRVana kit (Ambion, Life Technologies 

Corporation, USA), as directed by the company. In 100 μl of RNase-free water, the total RNA was eluted and 

kept at -80°C till further use. 

 

The reverse transcription of the extracted RNA was made with "Ready to use TaqManMicroRNA Reverse 

Transcription Kit" with special miRNA primers (Applied Biosystems, USA). The preparation of reaction 

blends consist of: 0.075 ml of 100 mM dNTP, 0.5 ml of RT enzyme (50 U/ml), 0.75 ml of 10 RT buffers, 

0.094 ml of RNAse (20 U/ml). Temperatures were 16°C in 30 minutes, 42° C in 30 minutes, 85° C in 5 

minutes and 4° C in the period until the reaction end. 

 

TaqMan MicroRNA assays used transcribed cDNA to measure Mir-122 "Applied Biosystems, USA 

quantitatively." The reaction mix contained a 10-micron master mix, 1-micron 20x real-time samples, 1.0-

micron cDNA, and 8.0-micron nuclease-free water. The amplification was 95°C for 10 minutes, followed by 

40 cycles for 15 seconds at 95°C, and 1 minute for 60°C. 

 

The use of synthesis hsa-microRNA-122 and cel-miR-39 “'Shanghai GeneChem, Shanghai, China'” generated 

a standard curve and was diluted serially to the last dilutions of 200 nM, 20 nM, 2 nM, 0.2 nM, 0.02 nM, 2 

pM, 0.2 pM, 0.02 pM, 2 fM, and 0.2 fM.  These serialized dilutions have been reversed and simultaneously 

tested using real-time PCR analysis with RNA serum extracted from patients. On each platform of the miRNA 

TaqMan assays, the standard HSA-RNA-122 and the Cel-miR-39 curves were included to convert each 

sample's cycle limit (Ct) value into the matching number MicroRNA copies. For each sample, microRNA 

extraction efficacies were calculated to achieve the absolute serum microRNA-122 measurements [13]. 

 

2.3 Statistical analysis 

Data collected, processed, and analyzed using the 26th version of SPSS for Windows® (Statistical Package 

for the Social Sciences) (IBM, SPSS Inc, Chicago, Illinois, USA). Qualitative data were presented as a 

frequency and a percentage. The comparison among the groups was made by the Chi-Square test (or Fisher's 

exact test). The Kolmogorov-Smirnov test tested the quantitative data for normality. Data were presented as 

mean ± SD while non-parametric data were presented as median (min-max). The Chi-Square test (or Fisher's 

exact test) was used to compare two groups with categorical variables. The student's t-test was used to 

compare two groups with normally distributed quantitative variables, while we used Mann-Whitney U-test if 

the data were abnormally distributed. The correlation of numeric data was done by Pearson's or Spearman 

correlation (r). The optimal cutoff value was serum miRNA. The CK18 level to differentiate between groups 

was determined using Youden index J, the farthest point on the receiver operator characteristic (R, OC) curve, 
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and expressed in sensitivity and specificity. P values <0.05 are significant. 

 

3. Results 

Fifty hepatocellular carcinoma patients with cirrhosis-associated hepatitis C genotype 4 (cases group) and 

fifty cirrhosis patients with hepatitis C genotype-4 (control group) were included in our study. Our study 

found that HCC occurs relatively older than the cirrhotic group (54 (47.8-56) and 50 (47-55), respectively) 

and more in men than women. There are no significant differences in sex and smoking between the studied 

groups. There were significant elevations of ALT, WBCs, and serum albumin; however, a significant decrease 

in Serum bilirubin (total and direct), INR, all calculated MELD scores, and platelets levels in the HCC group 

as compared to the cirrhotic group. Regarding tumor markers, there was a significant increase of AFP, 

Cytokeratin-18, and microRNA-122 in the HCC group compared to the cirrhotic one, as shown in table (1). 

 

Table (1): Comparisons between HCC and Cirrhosis groups 

Parameter Cirrhosis (N=50) HCC (N=50) Test of significance 

Categorical 2 P-value 

Sex 

   Male 

   Female 

 

41 (82%) 

9 (18%) 

 

37 (74%) 

13 (26%) 

0.932 0.334 

Current smoking 19 (38%) 22 (44%) 0.372 0.542 

CTP class 

   Class A 

   Class B 

   Class C 

 

14 (28%) 
15 (30%) 

21 (42%) 

 

15 (30%) 
15 (30%) 

20 (40%) 

0.059 0.971 

Quantitative Z value P-value 

AFP (ng/ml) 11 (4.3-13.9) 51.7 (9.6-644) -4.102 <0.001 

microRNA-122 (fold 

change) 

0.8 (0.7-0.9) 1.5 (1.0-1.5) -6.998 <0.001 

Cytokeratin-18 (U/L) 810 (799.8-840) 1305 (1260-1399) -8.630 <0.001 

Age (years) 50 (47-55) 54 (47.8-56) -2.143 0.032 

MELD score 16.3 (13.3-18.2) 8.2 (6.4-10.4) -7.162 <0.001 

MELD-Na score 16.3 (13.5-18.2) 8.4 (7.3-11.3) -6.005 <0.001 

MELD to sodium index 

(MESO) 

12.1 (9.9-13.5) 6.1 (5.1-7.7) -7.144 <0.001 

Integrated MELD score 38 (33.6-40.8) 29.8 (27.7-31.8) -7.215 <0.001 

Serum sodium (mmol/l) 137.5 (136-139) 139 (137-140.3) -2.776 0.002 

Serum potassium 

(mmol/l) 

4 (3.8-4.1) 4.2 (3.9-4.5) -2.757 0.006 

INR 1.5 (1.3-1.7) 1.1 (1.0-1.2) -6.375 <0.001 

Serum creatinine (mg/dl) 0.75 (0.6-0.9) 0.8 (0.7-0.9) -1.457 0.145 

WBC count (x10^9/L) 4.3 (3.4-5.3) 5.8 (4.2-7.9) -3.927 <0.001 

RBC count (million per 

mm
3
) 

3.6 (3.4-4.2) 4.5 (3.9-5.1) -4.485 <0.001 

Hemoglobin level (g/dl) 11.9 (10.3-13) 13.6 (10.9-15.2) -2.610 0.009 

Platelet count (x10^9/L) 78 (44-100) 151.5 (81.8-222.8) -4.930 <0.001 

S. Albumin (g/dl) 2.8 (2.5-3.4) 3.8 (3.3-4.1) -5.302 <0.001 

S. Total bilirubin (mg/dl) 3 (2.1-7) 0.9 (0.7-1.5) -6.959 <0.001 

S. Direct bilirubin (mg/dl) 1.7 (1.1-3.7) 0.40 (0.30-0.63) -7.059 <0.001 

Direct to total bilirubin 

ratio 

58.9 (50-65.6) 50 (39.7-60) -3.734 <0.001 

ALT (IU/L) 40 (27.8-49) 47.5 (35.8-77.5) -1.980 0.048 

AST (IU/L) 70.5 (52-79.3) 60 (45.8-100) -0.248 0.804 
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AST to ALT ratio 1.7 (1.2-1.9) 1.3 (1.0-1.8) -2.620 0.009 

Random blood glucose 

(mg/dl) 

116.5 (95-183) 99 (88-120) -2.594 0.009 

 

 
Fig.1A: AFP vs. microRNA-122 

 

 
Fig.1B: AFP vs. cytokeratin-18 
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Fig. 1C: microRNA-122 vs. cytokeratin-18 

 

Table (2) shows a significant positive correlation between the three biomarkers, as illustrated in figure (1A, 

B & C). Significant negative correlations were found between microRNA-122 with age, MELD score, and 

serum bilirubin. Also, A statistically significant positive correlation was established between microRNA-122 

and AFP, CK-18, WBC count, RBC count, hemoglobin level, platelet count, and serum albumin. Significant 

negative correlations were between CK-18 level with age, MELD score, INR, serum bilirubin, and RBG. 

Significant positive correlations were also found between CK-18 with AFP, microRNA-122, WBC count, 

RBC count, hemoglobin level, platelet count, and serum albumin. 

 

Table (2): Correlation between serum biomarkers and study parameters 

Parameter AFP (ng/ml) microRNA-122 (fold 

change) 

Cytokeratin-18 (U/L) 

Coefficient P-value Coefficient P-value Coefficient P-value 

AFP (ng/ml) - - 0.348 <0.001 0.364 <0.001 

microRNA-122 (fold 

change) 

0.348 <0.001 - - 0.601 <0.001 

Cytokeratin-18 (U/L) 0.364 <0.001 0.601 <0.001 - - 

Age (years) -0.136 0.179 -0.155 0.123 -0.258 0.010 

*Sex -0.044 0.662 -0.147 0.145 0.105 0.299 

*Current smoking -0.176 0.080 0.122 0.225 0.5085 0.403 

*Child Turcotte Pugh 

(CTP) score 

0.013 0.899 -0.004 0.972 0.040 0.695 

MELD score -0.290 0.003 -0.446 <0.001 -0.543 <0.001 

MELD-Na score -0.337 0.001 -0.393 <0.001 -.0449 <0.001 

MELD to sodium index 

(MESO) 

-0.297 0.003 -0.447 <0.001 -0.541 <0.001 

iMELD score -0.335 0.001 -0.471 <0.001 -0.584 <0.001 

Serum sodium (mmol/l) 0.097 0.337 0.198 0.048 0.232 0.020 

Serum potassium (mmol/l) 0.180 0.073 0.227 0.023 0.292 0.003 

INR -0.330 0.001 -0.414 <0.001 -0.438 <0.001 

Serum creatinine (mg/dl) 0.169 0.092 0.029 0.777 0.077 0.448 
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WBC count (x10^9/L) 0.169 0.093 0.284 0.004 0.314 0.001 

RBC count (million per 

mm
3
) 

0.231 0.021 0.259 0.009 0.332 0.001 

Hemoglobin level (g/dl) 0.237 0.018 0.148 0.143 0.198 0.049 

Platelet count (x10^9/L) 0.291 0.003 0.368 <0.001 0.298 0.002 

Serum albumin (g/dl) 0.278 0.005 0.218 0.030 0.377 <0.001 

Serum total bilirubin 

(mg/dl) 

-0.209 0.037 -0.407 <0.001 -0.555 <0.001 

Serum direct bilirubin 

(mg/dl) 

-0.244 0.014 -0.402 <0.001 -0.601 <0.001 

Direct to total bilirubin 

ratio 

-0.152 0.131 -0.158 0.117 -0.409 <0.001 

ALT (IU/L) 0.156 0.121 0.101 0.315 0.110 0.275 

AST (IU/L) 0.232 0.020 -0.056 0.579 -0.003 0.975 

AST to ALT ratio 0.084 0.405 -0.185 0.066 -0.162 0.107 

Random blood glucose 

(mg/dl) 

-0.284 0.004 -0.105 0.299 -0.266 0.007 

MELD= Model for End-Stage Liver Disease. iMELD= Integrated MELD. ALT= Alanine aminotransferase. 

AST= Aspartate aminotransferase. INR= International Normalized Ratio. 

 

Table 3-A shows the cutoff values and AUCs of the three biomarkers to discriminate HCV liver cirrhosis-

induced HCC from HCV-related liver cirrhosis without HCC. AFP at a cutoff value of ≥ 15 ng/ml has a 

sensitivity of 62% and specificity of 86%. microRNA-122 at a cutoff value of ≥ 0.9 (fold change) has a 

sensitivity of 96% and specificity of 82%. The AUC difference of -0.164 between these two biomarkers is 

statistically significant. Cytokeratin-18 seems to be a perfect biomarker for discriminating HCC from 

cirrhosis (AUC = 1.000). AFP with an AUC of 0.738 is considered a good test, while microRNA-122 and 

cytokeratin-18 with AUCs of 0.902 and 1.000, respectively, indicate that these tests are excellent. 

 

Table 3-B shows the overall diagnostic performance of the AFP and microRNA-122, which is moderate for 

AFP (MCC<0.5 and >0.3) and better for microRNA-122 (MCC>0.5). 

 

Combining AFP ≥ 15 ng/ml plus microRNA-122 ≥ 0.9 (fold change) will have a specificity of 90% and 

sensitivity of 80%. 

 

Table (3): Diagnostic accuracy of the three biomarkers: 

A: Cutoff values and AUCs 

Biomarker Cutoff AUC 95% CI SE P-value Sensitivity Specificity 

AFP (ng/ml) ≥ 15 0.738 0.640-
0.821 

0.0524 <0.001 62% 86% 

microRNA-122 (fold 

change) 

≥ 0.9 0.902 0.826-

0.952 

0.0328 <0.001 96% 82% 

Cytokeratin-18 (U/L) ≥ 870 1.000 1.000-
1.000 

0.0000 <0.001 100% 100% 

Combined AFP and 

microRNA-122 
 

≥ 0.8 0.948 0.904-

0.992 

0.022 <0.001 90% 80% 

AUC=Area under the ROC curve. 95% CI = 95% confidence interval for AUC. SE=standard error. 

 

B: Diagnostic accuracy, F1 score, and Matthew's correlation coefficient (MCC): 

Biomarker TP TN FP FN Accuracy F1 score MCC 
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AFP (ng/ml) 31 42 8 19 0.730 0.697 0.472 

microRNA-122 (fold 

change) 

48 26 24 2 0.740 0.788 0.502 

 

As shown in table 4, logistic regression analysis was run to ascertain the effects of age ≥ 50 years, AFP ≥ 15 

ng/ml, microRNA-122 ≥ 0.9 (fold change), and AST to ALT ratio ≤1.77 on the likelihood that cirrhotic 

patients will exhibit HCC. Univariate analysis shows that all four predictor variables were statistically 

significant. Running multivariate analysis shows that the model is statistically significant (2 [4] = 56.178, 

P<0.001), and it correctly classifies 81% of cases with a sensitivity of 90% and a specificity of 72%. AFP ≥ 

15 ng/ml, microRNA-122 ≥ 0.9 (fold change), and AST to ALT ratio ≤1.77 are statistically significant 

independent predictors of HCC. Cirrhotic patients with AFP ≥ 15 ng/ml, microRNA-122 ≥ 0.9 (fold change), 

or AST to ALT ratio ≤1.77 have 8-, 28.8-, and 4.7-times higher odds to exhibit HCC, respectively. Running 

multivariate analysis using age, AFP, and AST to ALT ratio as predictors shows that the model is statistically 

significant (2 [3] = 32.632, P<0.001), and it correctly classifies 73% of cases with a sensitivity of 62% and 

a specificity of 84%. AFP ≥ 15 ng/ml and AST to ALT ratio ≤1.77 are statistically significant independent 

predictors of HCC. Cirrhotic patients with AFP ≥ 15 ng/ml, or AST to ALT ratio ≤1.77, have 8-and 3.7-times 

higher odds to exhibit HCC, respectively. 

 

Table (4): Predictors of the likelihood of HCC in patients with cirrhosis 

Predictor variable Univariate  Multivariate  

 COR (95% 

CI) 

P-value OR (95% CI)  

Age (years) 

   <50 

   ≥50 

 

R 

2.4 (1.04-5.4) 

0.041  

R 

1.7 (0.56-5.2) 

0.350 

AFP (ng/ml) 
   <15 

    ≥15 

 
R 

8.6 (3.3-22.1) 

<0.001  
R 

8 (2.5-26.4) 

0.001 

microRNA-122 ≥ 0.9 (fold change) 

   <0.9 
   ≥0.9 

 

R 
26 (5.7-118.8) 

<0.001  

R 
28.8 (5-165.8) 

<0.001 

AST to ALT ratio 

   >1.77 
   ≤1.77 

 

R 
4 (1.6-9.7) 

0.002  

R 
4.7 (1.5-15.4) 

0.009 

OR=odds ratio.   CI=confidence interval.    R=reference category.  

 

4. Discussion 

In our present study, the mean age was significantly older in the HCC group (58.6 years), which comes in 

line with a previous study that reported higher age in the HCC group (mean = 64.4 years) compared to the 

cirrhosis group (46.1 years) [14]. However, the age range in this study copes with another study, which stated 

that the age of HCC patients ranged between forty-four and seventy years [15]. The natural history of HCC 

could explain the discrepancy in HCV-related cirrhosis. 

 

However, gender distribution did not reveal any significant difference between the two groups in our study. 

Males represented 82% and 74% of cases in the two groups. Found similar results with 492 patients divided 

according to their radiological findings into three groups (fibrosis, cirrhosis, and HCC). According to the 

study, males made up 76.4 percent of HCC patients [2]. This finding is supported by numerous extensive 

studies, such as study that lasted six years and included 1405 HCC patients in Brazil and discovered that 

males account for 78 percent of their patients [16]. Found that 83.3 percent of HCC patients were men in a 
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study involving 210 patients (76.6 and 83.3 percent) [17]. This result came in agreement with El-Edel and his 

colleagues. They revealed a statistically significant difference between the three study groups in their study 

with a predominance of males over females in the HCC group (44 males vs. six females) [5]. The survey done 

by revealed that the male to female ratio in HCC group cases was (3:1) with a statistically significant 

difference compared to the cirrhosis and healthy group [18]. The higher prevalence of males could be due to 

more risk factors such as smoking, diabetes, hepatitis C, industrial exposure, and the possible role of sex 

hormones [19- 22]. 

 

In the current study, total serum bilirubin, direct bilirubin, and direct to total bilirubin ratio had significantly 

higher values in the cirrhotic group compared to HCC cases. The survey conducted by confirmed the current 

research findings regarding serum bilirubin, which had higher values in cirrhotic cases than HCC cases and 

controls. The three groups had median values of 2.3, 1.87, and 0.8 mg/dl, respectively [23]. Other authors 

confirmed these findings [24]. 

 

In the current study, serum albumin had mean values of 2.8 and 3.8 gm/dl in the cirrhotic and HCC groups, 

respectively, with a significant decrease in the cirrhotic group. This result contrasted with the findings of who 

reported a very significant difference between HCC and non-HCC groups, with bilirubin being higher, 

albumin lower, and prothrombin time longer in the first group [15]. Otherwise, Sharaf and his colleagues 

reported no significant changes between HCC and cirrhotic cases regarding serum albumin (p = 0.769), which 

had a mean value of 3.29 g/dl in the two groups [25]. Another study also reported that finding [24]. The lower 

serum bilirubin and higher serum albumin in the HCC group than the cirrhotic group in our study may be 

explained by early HCC detection in compensated phase due to screening programs for early HCC detection. 

 

When it comes to AFP levels, the level of AFP was statistically significantly higher in the HCC group than 

in the cirrhotic group (P < 0.001). This finding came in agreement with the well-established data of AFP in 

HCC patients. For example, revealed that serum AFP in patients with HCC was significantly higher than in 

Cirrhotic and chronic hepatitis patients and healthy controls [26]. Another study conducted by also reported 

the significant elevation of AFP in HCC and cirrhotic cases compared to controls. It had mean values of 

406.5, 13.3, and 4.49 ng/ml in HCC, cirrhotic, and control groups, respectively. Besides, it was also evident 

that HCC cases express significant elevation of that marker compared to cirrhotic patients (p = 0.004) [27]. 

By our results, found that AFP levels in the blood were significantly higher in chronic hepatic disorders and 

even higher in HCC cases (P < 0.001) [28]. Found that AFP levels in the blood were significantly higher in 

patients with chronic hepatic diseases and even higher in HCC cases, with a significant difference (P < 0.001) 

[5]. Also, another study reported that the median levels of AFP in patients with HCC was 69.1 IU/ml, which 

was significantly elevated compared to cirrhotic [2]. Another study reported no significant difference between 

HCC and cirrhotic groups regarding AFP levels (p = 0.303). Nevertheless, AFB had higher values in the HCC 

cases [29]. 

 

Various cancers have shown abnormal miRNA expression patterns, and changes in miRNA expression are 

strongly linked to the progression and prognosis of human malignant diseases [30]. According to, a disorder 

of miRNA in chronic lymphocytic leukemia was proved [31] and followed by other studies describing their 

involvement in various types of cancers. Many miRNAs were identified as tumor promoters [32], [33]. 

 

In our study, miR-122 expression was significantly higher in the HCC group than in the cirrhotic group (P < 

0.001). Our results match Karakatsanis and his colleagues, who found that miR-122 was significantly up-

regulated in HCC patients [30]. In the same context, reported elevated serum miRNA-122 in patients with 

HCC compared with healthy controls [34]. However, in other studies, there were no significant differences 
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in miRNA-122 in hepatocellular carcinoma patients compared to HCC-free patients [35], [36]. Moreover, El-

Sayed Shiha and his colleagues revealed no significant fold change in miR-122 expression between HCC and 

cirrhosis groups [37]. On the other side, several studies found that miRNA-122 expression is downregulated 

in HCC while blood levels are elevated due to tumor tissue release [38], [39]. However, found that miRNA-

122 serum levels were significantly lower in HCC than in chronic HCV cirrhotic cases and healthy controls 

[40], [41]. The discrepancy could be defended because their studies included patients with multiple etiologies. 

Also, in previous studies, MiRNA-122 expression levels have been shown to decrease during the process of 

hepatocarcinogenesis, implying that miRNA-122 can act as a tumor suppressor [42- 44]. Another explanation 

for the results with a low level of miR-122 in HCC patients is that the included cases are at late stages of HCC 

with a terrible prognosis and short survival. 

 

In our study, the Cytokeratin-18 level was significantly higher in the HCC group than in the cirrhotic group 

(p < 0.001). This finding agreed with the results of, who found that CK-18 levels in HCC patients were 

statistically significantly increased in comparison with the cirrhosis group (P< 0.001) [45]. However, a 

previous study reported that serum CK-18 level was elevated in patients with hepatocellular carcinoma and 

chronic hepatitis than healthy controls but higher in HCC patients than chronic hepatitis patients [46]. 

Moreover, our findings are consistent with other studies that revealed that serum CK-18 levels were elevated 

in HCC patients than in cirrhotic patients, hinting that CK-18 testing could enhance the non-invasive 

diagnosis of HCC [47], [48]. Also, microscopic examination using immunofluorescence staining revealed 

that the expression of cytokeratin-18 was significantly elevated in 6 of the 7 HCC cell lines examined 

compared with the control cells [49]. 

 

Significant negative correlations were found between microRNA-122 with INR, MELD score, and serum 

bilirubin. However, our results found significant positive correlations between microRNA-122 with AFP, 

CK-18, WBC count, RBC count, platelet count, and serum albumin. This result is in line with who reported 

that miRNA 122 showed a significant negative correlation with MELD score and bilirubin in decompensated 

cirrhotic patients. However, they found no significant correlation with albumin, INR, and platelet [50]. 

Moreover, other studies revealed a significant negative correlation between the serum miRNA-122 and 

MELD score [51], [52]. Otherwise, suggested that serum miRNA-122 level did not reflect overall liver 

function finding any significant correlation between serum miRNA-122 level and serum albumin, serum 

bilirubin, the platelet count in their study [53]. 

 

Also, in this study, there was a statistically significant negative correlation between CK-18 level with age, 

MELD score, INR, serum bilirubin, and RBG. According to our results, we found significant positive 

correlations between CK-18 with AFP, microRNA-122, WBC count, RBC count, hemoglobin level, platelet 

count, and serum albumin. These findings come in context with, who reported a significant positive 

correlation between serum Ck-18 and AF and a significant negative correlation with prothrombin activity. 

However, contrary to our results, Ck-18 levels were found to have a significant negative correlation with 

serum albumin in their study [45]. 

 

In our study, AFP at a cutoff value of ≥ 15 ng/ml has a sensitivity of 62% and specificity of 86%. microRNA-

122 at a cutoff value of ≥ 0.9 (fold change) has a sensitivity of 96% and specificity of 82%. The AUC 

difference of -0.164 between these two biomarkers is statistically significant. Found that miRNA-122 had an 

AUC of 0.93, the sensitivity of 95%, specificity of 80%, PPV of 76.9%, NPV of 95%, and P-value (0.001) at 

a cutoff of 1.19. (RQ). AFP had an AUC of 0.68, a 70% sensitivity, a 70% specificity, a 70% PPV, and an 

70% NPV at a cutoff of 11.5 ng/mL [41]. 
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The overall diagnostic performance of the AFP and microRNA-122 is moderate for AFP (MCC<0.5 and 

>0.3) and better for microRNA-122 (MCC>0.5). These findings are consistent with previous research that 

found miRNA-122 to be more accurate than AFP in diagnosing HCC [54- 57]. Found that serum miRNA-

122 had better sensitivity and specificity for distinguishing HCC from non-HCC than AFP [37]. According 

to ROC curve analysis revealed that CK-18 has more accuracy and sensitivity than AFP, but with the same 

specificity [45]. Found that HCC patients had higher CK-18 levels than chronic hepatitis patients or healthy 

controls. They discovered that CK-18(95%) had a higher sensitivity than AFP (45%) and that both had a 96.7 

% specificity. They found that CK-18(95%) had a higher sensitivity than AFP (45%) and that both had a 96.7 

% specificity [11]. 

 

5. Limitations 

The current study has a few limitations because the sample size was a single-center study and can be 

considered relatively small, limiting the power of conclusions. 

 

6. Conclusions 

Hepatocellular carcinoma is a common complication of HCV-related cirrhosis. CK-18 and microRNA-122 

could be utilized as sensitive and specific diagnostic biomarkers for HCC that develop on top of HCV-related 

cirrhosis. The diagnostic accuracy of both CK-18 and microRNA-122 was higher than AFP. 
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