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he liver is the sixth most typical 

location for primary cancer in hu-

mans and is considered as one of the most 

prevalent malignant tumors, liver cancer is 

the fourth cause of mortality rate world-

wide (Xiang et al., 2023). By 2025, it is 

predicted that more than 1 million people 

would be diagnosed with liver cancer pa-

tients annually (Llovet et al., 2021). Hepa-

tocellular carcinoma (HCC), accounts for 

80–90% of primary liver cancers (Ringel-

han et al., 2018), has a terrible prognosis 

and a relative five-year survival rate of 

18% (Siegel et al., 2022). Hepatitis B 

(HBV), hepatitis C (HCV), and alcohol-

ism are the most prevalent aetiologies of 

liver cirrhosis and HCC (Sarin et al., 

2020; Singal et al., 2020). There is a link 

between HCC and liver cirrhosis. Cirrho-

sis can occur together with HCC or it 

might evolve into HCC later on (Dhana-

sekaran et al., 2016). Due to the lack of 

visible signs and symptoms when the tu-

morogenesis is mild, the diagnosis of 

HCC is sometimes delayed. The patient's 

life expectancy is also low as a result of 

the frequent delays in discovery and 

treatment (Gani, 2017). As a result, it's 

essential to create a diagnostic algorithm 

that uses improved techniques to identify 

and distinguish between cirrhosis and 

HCC. The right therapy will be chosen 

based on the accurate diagnosis. 

The post-transcriptional level of 

messenger RNAs (mRNAs) is known to 

be significantly regulated by tiny noncod-

ing RNAs called microRNAs (miRNAs), 

T 
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which are short noncoding RNAs of 

around 22 nucleotides (nt) in length 

(Khasraghi et al., 2023; Shirvani et al., 

2023). Although microRNA122 (miR-

122) makes almost 70% of the total liver 

miRNA population, it is not present in 

other tissues (Fu and Calin, 2018). Ac-

cording to Fukuhara and Matsuura, (2013) 

as well as Szabo and Bala, (2013), MiR-

122 regulates hepatocyte formation, dif-

ferentiation, lipid metabolism, and stress 

response. By directly binding to the HCV 

5′UTR of HCV RNA, miR-122 promotes 

hepatitis C virus (HCV) replication in the 

context of liver disorders (Fukuhara and 

Matsuura, 2013), however miR-122 inhib-

its replication of hepatitis B virus (HBV) 

by p53-mediated inhibition of HBV tran-

scription (Wang et al., 2012). By interact-

ing with target genes involved in hepato-

cellular carcinoma (HCC) cell prolifera-

tion, migration, differentiation, apoptosis, 

and angiogenesis, miR-122 functions as a 

tumor suppressor and inhibits the growth 

of HCC (Szabo and Bala, 2013). Given 

that miR-122 is more accurate and stable 

in different specimens by RT-PCR, it is 

intriguing to be utilized as a marker for 

diagnosis. Since it can be measured, non-

invasively, is both a promising biomarker 

for cancer screening and an intriguing 

marker for variations in HCV replication 

(Parizadeh et al., 2019; Huang et al., 

2020). 

Based on the above, this study was 

dedicated to construct a prognostic and 

diagnostic model for HCC patients using 

miR-122, which enhances patient out-

comes, and enables a full understanding of 

the molecular pathways causing hepatic 

carcinogenesis. 

SUBJECTS AND METHODS 

Study design and population 

The study protocol was approved 

by the committee of the National Liver 

Institute. This met the ethical require-

ments of the Declaration of Helsinki and 

the norms for good clinical practice. 150 

individuals were recruited for this study, 

which were divided into the following 

three groups: 50 patients in Group I had 

cirrhosis of the liver, 50 patients in Group 

II had cirrhosis but no HCC, and 50 

healthy subjects in Group III which were 

matched for age and sex and showed no 

symptoms of liver disease. Cirrhosis was 

confirmed using ultrasonography, bio-

chemical, and clinical examination. The 

diagnosis of HCC was determined based 

on the AFP concentrations, ultrasonogra-

phy, and triphasic CT criteria. The hepa-

tology gastrointestinal department of the 

national liver institute included all of the 

patients from its outpatient clinic at 

Menoufia University. Severe infections, 

autoimmune diseases, cardiac, pulmonary, 

renal, long-term alcoholism, and various 

cancers rejected subjects. 

All patients had the ensuing exam-

inations done on them. A thorough medi-

cal history was to be taken, along with a 

clinical and general physical examination, 

ultrasonography, and CT. Haematological 

data, such as the complete blood count 

(CBC), were included. Tests for liver 

function include AST, ALT, total and di-
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rect bilirubin, albumin, total protein, pro-

thrombin time (PT), concentration, and 

INR, alkaline phosphatase (ALP), and 

glutamyl transferase (GGT). All samples 

were examined for tumor markers to iden-

tify the earliest stages of HCC, including 

AFP and alpha fucosidase (AFU). Using 

an RNA isolation kit in accordance with 

the manufacturer's instructions, RNA was 

extracted from the blood samples. The 

expression of miR-122 was then detected 

using qRT-PCR. 

Sampling and Laboratory investiga-

tions  

Ten millilitres of venous blood 

were to be taken from each person using 

three sterile vacationer tubes. For CBC 

and RNA extraction, one tube contained 

ethylene di amine tetra acetic acid 

(EDTA), the second tube contained sodi-

um citrate, and the third tube lacked an 

anticoagulant and was used for standard 

liver function tests, AFP, and AFU (Kwo 

et al., 2017; Tapper et al., 2017). All bio-

chemical test parameters were carried out 

in accordance with the manufacturer's 

instructions using the COBAS INTEGRA 

800 chemistry auto analyzer (Roche Diag-

nostics Ltd., CH-6343 Rotkreuz, Switzer-

land). The Sysmex XP-300 automated cell 

blood counter was used to estimate the 

number of erythrocytes, haemoglobin 

concentration, hematocrit, blood indices, 

total leucocytes, and platelets. The Me-

donic automated haematology analyzer 

was used to confirm the results (Nah et 

al., 2018). Thrombrel-S (human thrombo-

plastin containing calcium) from Behring 

Diagnostic Inc. was used for PT, concen-

tration, and international normalised ratio 

(INR) measurements (Dorgalaleh et al., 

2021). Alpha-l-fucosidase (AFU) was 

estimated utilising the spectrophotometric 

Stop Rate Determination technique and 

the chemiluminescent sandwich principle 

with the help of the fully automated ana-

lyzer Cobas e 411. 

Extraction and Reverse Transcription 

(RT) of RNA 

Following the manufacturer's in-

structions, total RNA (involving miRNAs) 

was extracted utilizing the RNeasy Mini 

Kit with Qiazol Reagent (Qiagen, USA). 

RNA quality was evaluated using the 

NanoDrop 1000 (Thermo Scientific, Unit-

ed States). RT was applied regarding the 

producer's instructions utilizing the miS-

cript II RT Kit (Qiagen, USA). 

Quantitative Real-Time PCR 

The SYBR Green PCR Kit (Qi-

agen, USA) was used to measure the ex-

pression levels of miR-122 in sera. A 12.5 

ul SYBR green master mix, 2.5 l of dilut-

ed cDNA, 2.5 l of the miScript universal 

primer (reverse primer), 2.5 l of the miS-

cript primer assay, and 5 l of RNase-free 

water as required for the real-time PCR of 

each miRNA. According to Pan et al., 

(2016), the forward primer sequence for 

miR-122 is 5'-

UGGAGUGUGACAAUGGUGUUUG-3'. 

Using an Applied Biosystems 7500 Real-

Time PCR System (Foster City, CA, 

USA), real-time PCR was performed as 

follows: After 15 minutes at 95°C, 40 cy-
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cles of 94°C for 15 s, 55°C for 30 s, and 

70°C for 30 s were carried out. The num-

ber of cycles necessary for the fluorescent 

signal in real-time PCR to cross the 

threshold is known as the cycle threshold 

(Ct). The Ct value for miRNA expression 

was reported. Ct was obtained by deduct-

ing the target miR-122 value from those of 

the endogenous housekeeping gene miR-

NA-16. Relative gene expression= (2)
-[Δ] 

[Δ] Ct 
Where, 

Δ Δ
Ct = 

Δ
Ct sample –

Δ
Ct refer-

ence.  

Statistical Analysis 

For the statistical analysis, IBM 

Inc., Chicago, IL, USA, used SPSS (Sta-

tistical Package for the Social Sciences) 

version 25. The Shapiro-Wilks normality 

test and histograms were used to examine 

the distribution of quantitative data in or-

der to decide whether parametric or non-

parametric statistical testing should be 

used. The F test was used to compare the 

parametric variables between the three 

groups, and the post hoc (Tukey) test was 

performed to compare each pair of groups 

independently. Mean and standard devia-

tion (SD) were used as representations for 

parametric variables. To compare two 

variables within the same group, the 

paired T-test was utilized. Non-parametric 

variables were assessed using the Kruskal-

Wallis test and were displayed as median 

and interquartile range (IQR). Then, each 

pair of groups was compared using the 

Mann-Whitney (U) test. Wilcoxon test 

was used to compare two variables within 

the same group. Categorical variables 

were statistically examined by Chi-square 

test and presented as frequency and per-

centage. A two-tailed P value ≤ 0.05 was 

considered statistically significant and the 

Receiver Operating Characteristic Curve 

(ROC) was used to evaluate the diagnostic 

performance of the markers. An area 

around 100% denotes the test's ideal per-

formance, while an area higher than 50% 

denotes an acceptable level of perfor-

mance. 

RESULTS AND DISCUSSION 

Demographic and clinicopathological 

characteristics of study subjects 

Out of a total of 150 participants, 

there were 37 males and 13 females with a 

mean ± SD age of 59.52 ± 5.71 years who 

had HCC, 36 males and 14 females with a 

mean ± SD age of 58.36 ± 4.17 years who 

had LC; and 31 healthy males and 19 

healthy females with a mean ± SD age of 

59.74 ± 4.05 years. Between the three 

groups, there was no discernible differ-

ence in either age or sex (p = 0.292 and 

0.378, respectively). Weight reduction and 

smoking status did not differ significantly 

between the two patient groups with HCC 

and LC (P=1.000, 0.052, respectively). 

In regard with results of peripheral 

blood picture, parameters showed a signif-

icant decrease in the HCC group 

(P<0.001), while the mean level of serum 

transaminases, bilirubin serum, AFP, 

GGT, ALP, and AFU were significantly 

higher in the HCC group (P<0.001), in 

addition, albumin, total protein, and coag-

ulation profile were significantly lower in 

HCC group than LC and healthy control 

groups (P<0.001) (Table 1). 
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Jaundice, hepatic encephalopathy, 

and splenomegaly were all greater in the 

HCC group but not significantly differ-

ence, although bilharzia was considerably 

higher (P=0.009). These clinicopathologi-

cal characteristics were different between 

the HCC and LC groups. In contrast to the 

moderate ascites that were seen in HCC 

and LC patients (42% and 48%). Severe 

ascites was present in 22% of HCC pa-

tients with a significant correlation 

(P=0.005). Child-Pugh grades A, B, and C 

were present in both the HCC and LC 

groups, with B being more frequent and 

with a significant difference (P=0.040). 

With no discernible changes, the comor-

bidities of disorders like diabetes and hy-

pertension were greater in the LC patient 

group (Table 2). In the HCC patient 

group, vascular invasion and LN Metasta-

sis were both positive (24% and 30%, 

respectively). 

Computed tomography and Survival 

analysis of HCC subjects 

Multiple nodules were found in 

62% of the cases, and large focal lesions 

(>5 cm in diameter) were found in 44% of 

cases based on nodule features. The right 

lobe had the highest rate of HCC (46%), 

followed by the left lobe's 28% and 26% 

rates in each lobe. TNM stage IIIa showed 

a higher prevalence (38%) than stages I, 

II, III b, and IV a. The prevalence of 

BCLC Staging-C is also greater than 

BCLC-B (60% vs. 40%). 

The correlation between biochemical, 

clinicopathological characteristics and 

miRNA 122 in HCC subjects 

The significant associations be-

tween mir-122 expression levels and clini-

cal laboratory tests are displayed in Fig. 

(1). PLT, WBCs, and albumin showed a 

positive and significant association with 

mir-122 expression level, whereas ALT, 

T.bilirubin, d.bilirubin, GGT, AFP, and 

AFU showed a significant negative corre-

lation. Similarly, (Table 3) displays the 

association between mir-122 and clinico-

pathological features in the HCC group. 

Figure (2) demonstrates a significant cor-

relation between mir-122 and tumour size, 

number, and TNM staging. 

Diagnostic Performance of HCC bi-

omarkers and miRNA-122 

Table (4) displays the predictive ef-

ficacy of the HCC biomarkers AFP, AFU, 

and miRNA 122. According to the ROC 

curve study, miRNA 122 has a high sensi-

tivity (82%), specificity (74%), and ability 

to discriminate between instances of HCC 

and LC. 

The relationship between clinicopatho-

logical characteristics and mortality of 

HCC patients 

In order to determine if the com-

puted prognostic value of the research 

variables may operate as an independent 

risk factor, both univariate and multivari-

ate Cox regression analyses were used. A 

univariate examination of T. bilirubin, D. 

bilirubin, GGT, AFP, and BCLC revealed 

that prognostic value was a statistically 
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significant predictor of death (P<0.001). 

MiR-122 affected mortality in univariate 

analysis with a hazard ratio of 0.0(0.0-

0.005) and in multivariate analysis with a 

hazard ratio of 0.0(0.0-0.121) that was 

statistically significant (P<0.05). A non-

statistically significant connection be-

tween mortality and all demographic and 

clinicopathological characteristics was 

discovered using multivariate analysis 

(P>0.05) (Table 5). 

MiRNAs may be useful clinically 

as pathological indicators for the classifi-

cation, prognostic stratification, and early 

identification of HCC patients. A further 

indication of the therapeutic potential of 

miRNAs as a targeted molecular therapy 

for the treatment of HCC patients is the 

possible use of anti-miRNA oligonucleo-

tides to modify HCC activities (Callegari 

et al., 2015; Yerukala Sathipati and Ho, 

2020; Morishita et al., 2021). In contrast 

to suppressor miRNAs, HCC-related 

miRNAs are overexpressed (Oura et al., 

2020). According to various studies, a 

microRNA panel may distinguish between 

HCC and liver cirrhosis (Yamamoto et al., 

2019; Huang et al., 2022). Recently, re-

searchers focused onto MicroRNA-122 as 

a potential indicator of many liver disor-

ders (El-Ahwany et al., 2019; Franck et 

al., 2020). The study was conducted to 

examine the clinical significance of circu-

lating miR-122 as a novel predictive 

marker of HCC as soon as practical in 

order to improve the prognosis and diag-

nosis of the patients. 

The risk of HCC among males in-

creased slightly but significantly in the 

current study. According to Keng et al., 

(2012), who found that the HCC is sexual-

ly dimorphic in both rats and humans, 

with a much greater prevalence in males, 

an effect that is reliant on sex hormones, 

this study's findings are in agreement with 

their findings. It is still unknown how an-

drogens cause liver cancer whereas oes-

trogens protect against it at the molecular 

level. 

When compared to the control 

group, the HCC and LC groups had con-

siderably higher levels of the biochemical 

characteristics studied, liver functions 

(ALT, AST, bilirubin, ALP, GGT, AFP, 

AFU), and liver cirrhosis, with the HCC 

group being much higher than the LC 

group. This conclusion is consistent with 

those made by (Shaker et al., 2020; Ma et 

al., 2021 and Liu et al., 2022), who found 

that HCC patients had higher blood con-

centrations of ALT, AST, bilirubin, GGT, 

and AFP than those with chronic liver 

disease. Moreover, individuals with HCC 

have their AFU elevated significantly. 

According to Fawzy Montaser et al., 

(2012), who observed a very highly signif-

icant increase in the median serum AFU 

level in the HCC group, this result is con-

sistent with their findings. 

The HCC group was considerably 

higher as compared to the LC group, and 

the haematological parameters (HB, 

WBC, and PLT), albumin, total protein, 

PT, and miR-122 were all markedly de-

creased in the HCC and LC groups as 

compared to the control group. These 

findings were consistent with those of 
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Shaker et al., (2020), who also reported a 

drop in Hb concentration, platelet count, 

and albumin. Franck et al., (2020), report-

ed that HCC cases exhibited considerably 

lower levels of miR-122 than the LC 

group. According to El-Tonsy et al., 

(2016), who found that the schistosomia-

sis insult on the liver is a slowly progress-

ing one, bilharzia and HCC are highly 

associated. Therefore, it is challenging to 

start dysplastic alterations alone that might 

indicate a risk factor for the development 

of HCC within the normal life course of 

any patient. In this study, ascites also 

commonly occurred in HCC patients 

compared to LC patients, suggesting that 

ascites may be a predictor of LC progres-

sion to HCC. According to Hsu et al., 

(2013), ascites is often seen in HCC pa-

tients and are associated with both tumor 

and cirrhosis factors as well as a worse 

long-term survival rate. 

In the current study, the expression 

level of mir-122 was strongly inversely 

correlated with ALT, T.bilirubin, 

d.bilirubin, GGT, AFP, and AFU, but con-

siderably positively correlated with PLT, 

WBCs, and albumin. According to Ahmed 

et al., (2020), there is a substantial posi-

tive link between the levels of aminotrans-

ferase (ALT, AST) and miRNA-122 ex-

pression in people with liver illness. MiR-

122 showed a strong association between 

tumor number, size, TNM staging, BCLC, 

and survival in terms of clinicopathologi-

cal features. According to this study's 

findings, which concur with those of Zhan 

et al., (2021), low miR-122 levels are to 

blame for the low 5-year patient survival 

rates. Additionally, it was related to the 

TNM and BCLC staging, vascular inva-

sion, tumor size and number, and tumor 

size and number. 

The identification of serum bi-

omarkers has a significant clinical effect 

in the early detection and diagnosis of 

HCC due to the comparatively straight-

forward techniques. Although AFP is a 

frequently used serum marker in clinical 

settings, Shehab-Eldeen et al., (2019), 

showed that it had suboptimal sensitivity 

and accuracy, with an AUC of 0.68, sensi-

tivity of 70%, and specificity of 70%. Ac-

cording to the results of the current study, 

AFP has an AUC of 0.944, sensitivity of 

88%, and specificity of 72% for differen-

tiating between HCC patients and healthy 

individuals, and an AUC of 0.699, sensi-

tivity of 60%, and specificity of 64% for 

differentiating between HCC and LC pa-

tients. Compared to other available bi-

omarkers, miRNA-122 performed better 

in the diagnosis of HCC. The miR-122 

expression level has an AUC of 0.903, 

sensitivity of 82%, and specificity of 96% 

for identifying HCC patients from healthy 

people. Additionally, serum miR-122 ex-

pression level for differentiating cirrhotic 

individuals with HCC from LC cases was 

found to be AUC 0.849, with sensitivity of 

82% and specificity of 74% (P≤0.001), 

following Zhao et al., (2020). After cor-

recting for other clinical factors, univari-

ate and/or multivariate Cox analyses re-

vealed that miR-122 had a significant pre-

dictive value for the biochemical measures 

T. bilirubin, d. bilirubin, GGT, AFP, and 

BCLC (P<0.001). A hazard ratio of 0.0 



NASR et al. 162 

(0.0-0.121) for multivariate miR-122 was 

statistically significant (P<0.05). These 

findings imply that grading systems based 

on miR-122 can be an effective independ-

ent predictor. 

Conclusion: The current study validated 

the use of miR-122 as a special and im-

portant marker with high specificity and 

sensitivity for the diagnosis of HCC. To 

corroborate these findings, however, more 

thorough functional analyses and prospec-

tive population-based research with larger 

sample sizes and varied ethnic groups are 

required. 

SUMMARY 

Background and objectives: The sensi-

tivity and specificity of the available bi-

omarkers for the diagnosis of hepatocellu-

lar carcinoma (HCC) are inadequate. Con-

sequently, there is a need to create trust-

worthy biomarkers that are sensitive, spe-

cific, and non-invasive for HCC early 

detection and quick management to boost 

patient survival rates. Circulatory miR-

NAs have received a lot of attention re-

cently as potential non-invasive bi-

omarkers for a number of illnesses. Their 

expression patterns reflect the state of the 

illness and/or the degree of therapeutic 

response, and they remain remarkably 

stable in blood. In order to improve pa-

tient prognosis, the goal of this study was 

to analyze the expression profile of miR-

NA-122 in HCC patients and to evaluate 

their clinical value as novel HCC prognos-

tic indicators as early as practical. 

Methodology: There were 150 Egyptian 

patients in this prospective case-control 

study, 50 with liver cirrhosis (LC), 50 had 

HCC, and 50 of whom were healthy. The 

miR-122 was measured using reverse 

transcription (RT) real-time PCR. 

Results: HCC had considerably lower 

levels of miR-122 than the other two stud-

ied groups. MiR-122 distinguished HCC 

patients from healthy controls with a spec-

ificity and sensitivity of 96.0% against 

82.0%, respectively AUC= 0.903, accord-

ing to an examination of receiver operat-

ing characteristic curves. AUC=0.849 

revealed a specificity and sensitivity of 

74.0% and 82.0% respectively to distin-

guish cirrhotic patients from HCC partici-

pants. Univariate analysis of miR-122 

affecting mortality was observed in this 

study. 

Conclusions:  Expression of miR-122 

decreased in HCC patients can be used to 

differentiate HCC from LC. MicroRNA-

122 may be utilized as early, non-invasive 

indicators for both diagnosis and progno-

sis of HCC. 
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Table (1): Biochemical characteristics of all studied groups . 

Variables HCC (n = 50) LC (n = 50) Control (n = 50) p 

Hb (gm/dl) 9.93 ± 1.20 11.30 ± 1.29 13.49 ± 0.98 <0.001
*
 

Platelets (x10
3
/mm

3
) 107.36 ± 48.01 131.72 ± 66.09 266.9 ± 66.28 <0.001

*
 

WBCS (x10
3
/mm

3
) 3.41 ± 0.83 4.07 ± 1.27 6.56 ± 1.76 <0.001

*
 

ALT (U/L) 56.62 ± 26.40 49.82 ± 22.74 25.46 ± 8.04 <0.001
*
 

AST (U/L) 55.60 ± 22.42 50.24 ± 22.72 25.48 ± 7.55 <0.001
*
 

Serum albumin (gm/dL) 3.17 ± 0.46 3.49 ± 0.43 4.39 ± 0.40 <0.001
*
 

T. protein (gm/dL) 5.70 ± 0.87 6.29 ± 0.69 7.11 ± 0.46 <0.001
*
 

Total bilirubin (mg/dL) 3.43 ± 3.83 1.47 ± 1.06 0.58 ± 0.22 <0.001
*
 

Direct bilirubin (mg/dL) 1.93 ± 2.76 0.71 ± 0.67 0.16 ± 0.07 <0.001
*
 

GGT (U/L) 71.36 ± 21.52 50.72 ± 13.56 19.88 ± 6.52 <0.001
*
 

ALP (U/L) 119.9 ± 35.39 83.92 ± 22.99 51.04 ± 14.41 <0.001
*
 

PT (%) 72.79 ± 9.94 78.84 ± 8.86 98.06 ± 2.09 <0.001
*
 

INR 1.33 ± 0.16 1.24 ± 0.13 1.02 ± 0.02 <0.001
*
 

AFP (ng/mL) 377.35 ± 520.59 51.99 ± 78.40 5.12 ± 2.12 <0.001
* 

AFU (µmol/L) 142.28 ± 123.60 23.17 ± 18.53 4.80 ± 2.51 <0.001
* 

Hb: Hemoglobin; WBC: White blood count; PLT: Platelets; ALT: Alanine Aminotransferase;  

AST: Aspartate Aminotransferase; ALB: Albumin; T. protein: Total protein. 
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Table (2): The clinicopathological characteristics of the HCC and LC groups.  

Variables HCC (n = 50) LC (n = 50) P 

Jaundice 18 (36%) 11 (22%) 0.123 

Bilharzia 34 (68%) 21 (42%) 0.009
*
 

Hepatic encephalopathy 10 (20%) 4 (8%) 0.084 

Splenomegaly 34 (68%) 32 (64%) 0.673 

Ascites    

No 12 (24%) 19 (38%)  

 

0.005* 
Mild 21 (42%) 24 (48%) 

Moderate 6 (12%) 7 (14%) 

Tense 11 (22%) 0 (0%) 

Child PUGH class    

A 12 (24%) 19 (38%)  

0.040
*
 B 25 (50%) 27 (54%) 

C 13 (26%) 4 (8%) 

Comorbidities    

DM 11 (22%) 20 (40%) 0.052 

HTN 13 (26%) 16 (32%) 0.509 

Heart diseases  0 (0%) 0 (0%)  

DM: Diabetes mellitus; HTN: Hypertension; SD: Standard deviation; RQ: Relative quantification. 
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Table (3): Relation between Micro RNA 122 and clinicopathological variables in the HCC group . 

Clinico-pathological variables N Micro RNA 122 

 Median (Min. – Max.) Mean ± SD. 

Tumor number    

Single 19 0.68(0.01 – 1.46) 0.65 ± 0.45 

Multiple 31 0.23(0.01 – 0.87) 0.30 ± 0.25 

U(p)  157.0*(0.006*) 

Tumor Size    

Small (<3 cm) 9 0.68(0.12 – 1.23) 0.75 ± 0.38 

Medium (3 - 5 cm) 19 0.30(0.01 – 1.46) 0.37 ± 0.36 

Large (>5 cm) 22 0.27(0.01 – 1.20) 0.35 ± 0.33 

H(p)  7.333*(0.026*) 

Tumor Site    

Rt Lobe 23 0.35(0.01 – 1.23) 0.45 ± 0.36 

Lt Lobe 13 0.39(0.01 – 1.20) 0.48 ± 0.40 

Both 14 0.27(0.01 – 1.46) 0.36 ± 0.40 

H(p)  1.641(0.440) 

TNM staging    

I 7 0.68(0.35 – 1.00) 0.72 ± 0.23 

II 3 1.20(0.36 – 1.23) 0.93 ± 0.50 

III a 19 0.34(0.04 – 1.20) 0.40 ± 0.31 

III b 9 0.12(0.04 – 1.46) 0.40 ± 0.47 

IV a 12 0.09(0.01 – 0.77) 0.21 ± 0.26 

H(p)  15.240*(0.004*) 

BCLC    

B 30 0.38(0.01 – 1.46) 0.49 ± 0.36 

C 20 0.10(0.01 – 1.23) 0.34 ± 0.39 

U(p)  199.0*(0.045*) 

Fate    

Live 35 0.56(0.04 – 1.46) 0.58 ± 0.35 

Dead 15 0.08(0.01 – 0.12) 0.07 ± 0.04 

U(p)  20.50*(<0.001*) 

U: Mann Whitney test H: H for Kruskal Wallis test. p: p-value for comparison between the studied categories. *: Statistically significant at  

p ≤ 0.05   
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Table (4): Prognostic performance for tumor markers and miRNA 122 among studied groups. 

 

Groups 

Parameters AUC p 95% C.I 

C
u

t 
o

ff
 

S
en

si
ti

v
it

y
 

S
p

ec
if

i

ci
ty

 

P
P

V
 

N
P

V
 

 

HCC vs. control  

AFP (ng/mL) 0.944 <0.001
* 

0.898 – 0.989 >6.1 88.0 72.0 75.9 85.7 

AFU (µmol/L) 0.910 <0.001
* 

0.852 – 0.967 >7.1 80.0 70.0 72.7 77.8 

Micro RNA 122 RQ 0.903 <0.001
*
 0.838 – 0.966 ≤0.765 82.0 96.0 95.3 84.2 

LC vs control AFP (ng/mL) 0.870 <0.001
*
 0.793 – 0.948 >6 82.0 72.0 74.5 80.0 

AFU (µmol/L) 0.904 <0.001
*
 0.846 – 0.963 >7.2 80.0 72.0 74.1 78.3 

Micro RNA 122 RQ 0.703 <0.001
*
 0.601 – 0.804 ≤0.95 62.0 60.0 60.8 61.2 

HCC vs LC AFP (ng/mL) 0.699 <0.001
*
 0.507 – 0.727 >29 60.0 64.0 62.5 61.5 

AFU (µmol/L) 0.699 0.001
*
 0.590 – 0.807 >31.1 58.0 68.0 64.4 61.8 

Micro RNA 122 RQ 0.849 <0.001
*
 0.765 – 0.933 ≤0.76 82.0 74.0 75.9 80.4 

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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Table (5): The relationship between clinicopathological characteristics and mortality of HCC group. 

Variables Univariate #Multivariate 
p HR (LL – UL 95%C.I) p HR (LL – UL 95%C.I) 

Sex (female) 0.465 0.624(0.176 – 2.211)   
Age (years) 0.556 1.029(0.936 – 1.132)   
Loss of weight 0.668 0.790(0.270 – 2.314)   
Smoking 0.223 1.879(0.681 – 5.186)   
Jaundice 0.112 2.279(0.825 – 6.291)   
Bilharzia 0.797 1.162(0.370 – 3.649)   
Abdominal pain 0.394 0.643(0.233 – 1.773)   
Hepatic encephalopathy 0.443 1.566(0.498 – 4.920)   
Splenomegaly 0.298 1.984(0.560 – 7.033)   
Ascites 0.703 0.800(0.255 – 2.514)   
Vascular Invasion 0.360 1.651(0.564 – 4.830)   
LN Metastasis 0.039* 2.913(1.056 – 8.037) 0.439 0.472(0.071 – 3.151) 
Child PUGH class (C) 0.486 1.465(0.501 – 4.286)   
Comorbidities      

DM 0.824 1.139(0.362 – 3.577)   
HTN 0.065 2.603(0.944 – 7.181)   

Hb (gm/dl) 0.922 0.979(0.636 – 1.505)   
Platelets (x103/mm3) 0.245 0.993(0.980 – 1.005)   
WBCS (x103/mm3) 0.127 0.364(0.099 – 1.333)     
ALT (U/L) 0.055 1.015(1.0 – 1.031)   
AST (U/L) 0.430 1.008(0.988 – 1.029)   
Serum albumin (mg/dL) 0.330 0.580(0.194 – 1.735)   
T. protein (mg/dL) 0.389 1.299(0.717 – 2.352)   
Total bilirubin (mg/dL) 0.002* 1.176(1.059 – 1.306) 0.601 1.045(0.071 – 3.151) 
Direct bilirubin (mg/dL) <0.001* 1.314(1.131 – 1.526) 0.971 0.995(0.769 – 1.289) 
GGT (U/L) 0.004* 1.027(1.008 – 1.045)  0.122 0.952(0.894 – 1.013) 
ALP (U/L) 0.582 1.004(0.990 – 1.017)   
PT (%) 0.652 1.012(0.962 – 1.064)   
INR 0.595 0.411(0.015 – 10.933)   
AFP (ng/mL) 0.008* 1.001(1.0 – 1.002) 0.343 1.001(0.999 – 1.002) 
AFU (µmol/L) 0.085 1.004(0.999 – 1.009)   
Tumor number (Multiple) 0.298 1.835(0.584 – 5.765)   
Tumor Size(Large) 0.209 1.940(0.691 – 5.451)   
Tumor Site     

Rt Lobe     
Lt Lobe 0.767 1.204(0.352 – 4.114)   
Both 0.964 1.029(0.301 – 3.515)   

TNM staging(III+IV) 0.204 29.610(0.158 – 5540.034)   
BCLC (C) 0.007* 4.902(1.559 – 15.416) 0.129 3.583(0.690 – 18.606) 
Micro RNA 122 0.002* 0.0(0.0 – 0.015) 0.069 0.0(0.0 – 6.264) 
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Fig. (1): Significant Correlation between Micro RNA 122 and biochemical parameters in the HCC group.  
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Fig. (2): Significant association between tumor number, size, TNM staging, BCLC with 

miRNA-122. 


