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Abstract
Background and objectives: Hepatocellular carcinoma (HCC) is a potential health problem in Egypt because of
the high prevalence of HCV infection. Using alpha-fetoprotein for diagnosis is unsatisfactory especially in early stages.
Many studies showed that microRNAs (miRNA) expression may be associated with the development and progression
of various types of cancer including HCC and it may serve as biomarkers for diagnosis. This study examined two
miRNAs which are miRNA-122 and miRNA-224 if it could serve as biomarkers for diagnosis of HCC. Methods: This
study included 20 patients with HCV-induced HCC and 20 patients with HCV-induced liver cirrhosis for comparison.
As well as 20 healthy volunteers as controls. All participants were subjected to history taking, clinical examination, and
determination of serum alpha-fetoprotein. Quantification of plasma miRNA-122 and miRNA-224 was done by real-time
quantitative PCR. Results: Our results showed that levels of miRNA-122 were significantly lower in HCC group compared
to the cirrhosis group and controls, while levels of miRNA-224 were significantly higher. The levels of both miRNAs
have a correlation with tumor size. Moreover, the diagnostic accuracy of miRNA-122 (sensitivity 95%, specificity 81%,
p-value <0.001) and of miRNA-224 (sensitivity 85%, specificity 79%, p-value <0.001) in discriminating patients with
HCC from patients with liver cirrhosis were higher than that of alpha-fetoprotein (sensitivity 70%, specificity 70%,
p-value <0.05). In addition, combining any one of these miRNAs with alpha-fetoprotein will increase the diagnostic
accuracy compared to using each marker alone. Conclusion: miRNA-122 and miRNA-224 could serve as biomarkers
for the diagnosis of HCC.
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Introduction
Hepatocellular carcinoma (HCC) is a common primary
liver cancer that has a very bad prognosis. Its mortality rate
is increasing despite the global efforts for early detection
and improving the treatment options (Okajima et al., 2016;
Fu et al., 2018).
Most of HCC cases are caused by liver cirrhosis
because of hepatitis B (HBV) or C (HCV) virus infections.
Other factors that increase the risk for HCC include
chronic alcohol consumption, non-alcoholic liver disease,
exposure to aflatoxins and certain inherited liver diseases
as hemochromatosis (Mizuguchi et al., 2016).
Currently, HCC diagnosis depends primarily on
finding a hepatic focal lesion on imaging techniques,
however it is not always suitable for the early detection
of small lesions (Lin et al., 2016). In addition to serum
alpha-fetoprotein (AFP) which was accepted to be a tumor
marker for HCC, early detection of small tumors will be

missed in a number of patients as alpha-fetoprotein has
limited sensitivity and specificity in the early stages of
HCC (Terentiev and Moldogazieva, 2013).
Recognizing the molecular targets of HCC may help
in increasing the survival rate of patients suffering from
such grave illness (Okajima et al., 2016). Recently, many
researches elucidated that some molecules and signaling
pathways have a crucial role in the pathogenesis of HCC
like PI3K/Akt/mTOR, Hedgehog, Ras/Raf/MAPK,
Wnt-β-catenin, HGF/c-Met, and EGFR. Furthermore,
genomic instability and alterations are considered to have
a role in HCC (Urabe et al., 1996; Wilkens et al., 2004).
MicroRNAs (miRNAs) which are small non-coding
RNAs molecules that are involved in gene expression
post-transcriptionally. It regulates cell cycle and apoptosis
and its expression has a role in the pathogenesis of
cancer and cancer progression. It has been observed that
dysregulation of miRNAs expression occur in specific
liver diseases, like hepatitis, cirrhosis and liver cancers
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(Lee et al., 1993). Specific miRNAs were found to have
negative regulatory effects on gene expression and these
may act as an oncogenes or tumor suppressors (Pineau et
al., 2010; Yu et al., 2011).
MIR-122 is abundant in the liver tissue compared
to other tissues as detected by RNA-sequencing. Its
hepatocyte-specific expression early in liver injury in
addition to its direct interaction with HCV RNA has made
it an attractive biomarker in liver diseases (Thakral and
Ghoshal, 2015).
Also, MiR-224 has a role in the development and
progression of HCC in light of the way that it tethers to
3′UTR regions of the genes that are engaged in the process
of cell apoptosis, proliferation, and invasion (Ma et al.,
2012; Zhang et al., 2013; Li et al., 2014; Hung et al., 2018).
Our study aim was to investigate the value of serum
Mir-122 and MiR-224 in the diagnosis of hepatocellular
carcinoma (HCC).

Materials and Methods
Study population
A total number of 60 individuals (34 males and 26
females) were enrolled in our cross-sectional study that
was done from March 2018 to December 2018.
The patients have been selected from inpatients and
outpatient clinics of the National Liver Institute, Shebin
Elkom, Menoufia, Egypt. The selected subjects were
divided into 3 groups:
(Group I), which comprises 20 patient with
HCV-induced HCC, (Group II) comprising 20 patient
with liver cirrhosis due to chronic hepatitis C, and (Group
III) comprising 20 healthy viral infection-free volunteers
of matched age and sex as a control group.
Exclusion criteria
Patients with a history of another malignancy, patients
with liver diseases due to other causes than viral hepatitis
C and previous treatment for HCV or HCC.
All individuals were subjected to detailed history
taking, physical examination, radiological investigations
(abdominal ultrasound and CT), and laboratory
investigations including complete blood count, kidney,
and liver function tests (albumin, total bilirubin, direct
bilirubin ALT and AST), HBV and HCV serology. In
addition, HCV Reverse-Transcriptase Polymerase Chain
Reaction (RT-PCR) for patients in group I and II was done.
Liver cirrhosis was diagnosed based on history,
findings on clinical examination, laboratory results, and
imaging including abdominal ultrasonography and CT.
Child-Pugh score was used to assess the severity of the
liver disease. HCC was diagnosed clinically based on
dynamic imaging (abdominal ultrasound and triphasic
CT), and/or serum alpha-fetoprotein with underlying
chronic liver disease. Tumor staging was done using
Barcelona clinic liver cancer (BCLC) staging (Llovet et
al., 1999).
Methods
Blood sample
Seven ml of venous blood were withdrawn by
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venipuncture; 5 ml was transferred into a plain tube,
left to clot, centrifuged for 10 min at 4,000 R.P.M. The
serum obtained was stored at −80 ºC until analysis of
serum AFP level, liver function tests, liver enzymes, and
hepatitis viral markers. The remaining 2 ml of blood were
collected into EDTA containing tube for HCV RT-PCR,
RNA extraction and estimation of Gene expression of
MicroRNA122 and 224.
Hepatitis C Virus Antibody (ANTI-HCV) was
determined by electrochemiluminescence immunoassay
“ECLA”, using Cobas immunoassay analyzer (Feinstone
et al., 1975).
Determination of Hepatitis B Surface Antigen
(HBsAg) in serum by using (Sorin Biomedica Co. kits,
Italy) (Boniolo et al., 1982).
Serum aminotransferases (ALT and AST) were
determined by kinetic UV optimized method IFCC
(ELTEC Kit, England) (Bergmeyer et al., 1986).
Serum total bilirubin determination was done using
DIAMOND diagnostics Kit, Germany (Doumas et al.,
1973).
Serum albumin was determined by the quantitative
method of enhanced specificity of bromocresol green
colorimetric by Diamond Diagnostics kit, Germany
(Pinnell and Northam, 1978).
Prothrombin time is determined by STA-Stago
Compact CT autoanalyzer (Colman et al., 1994).
RT-PCR for HCV; nucleic acid extraction was done
by QIAGEN viral RNA Mini Extraction Kit.
Serum AFP was done by enzyme-linked immunosorbent
assay (ELISA) using IMMULITE 1000 system by a kit
supplied by Siemens Medical Solutions Diagnostics, USA
(Gitlin, 1975).
Assay of microRNA 122 and 224 gene expression
MicroRNA was first effectively isolated from plasma
by using kits supplied by Qiagen™ RNA extraction kit
MiRNeasy kit, according to manufacturer instructions.
Once microRNA has been purified it needs to be
quantified by using NanoDrop® N50 nanophotometer
Implen GmbH and Implen, Inc. Schatzbogen 52 81829
München, Germany to determine both RNA concentration
and purity. The extracted microRNA product was stored
at –80°C for reverse transcription step. The extracted
microRNA was reverse transcribed (RT) to synthesize
single-stranded cDNA using the Qiagen®miScript II RT
Kit. RT master mix was prepared by adding the following
components to a nuclease-free microcentrifuge tube: 4 μl
5×miScript HiSpec Buffer, 2μl 10×miScript Nuclease Mix,
2 μl RNase-free water, 2 μl miScript Reverse Transcriptase
Mix, then a 10 μl Template RNA was added to each a
20-µl reaction tube containing reverse-transcription master
mix. Reverse transcription was carried out at 37°C for 60
minutes and 95°C for 5 minutes on Applied Biosystems
2720 thermal cycler (Bioline, Singapore, USA) cDNA
product was diluted to 5 ng/ul for determining transcript
levels by real-time quantitative PCR.
Diluted cDNA generated by the miScript II RT Kit was
used as the template for real-time PCR with the miScript
SYBR Green PCR Kit produced by Qiagen. A reaction
mix was prepared as follow: 12.5 μl 2x QuantiTect SYBR
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Green PCR Master Mix, 2.5 μl 10x miScript Universal
Primer based on mRNA sequences obtained from the
miRBase database for (miRNA-122 and miRNA-224),
2.5 μl Template cDNA and 3.5 μl RNase-free water.
Program the real-time cycler Applied Biosystems®7500
thermal cycler (Applied Biosystems, Foster City, CA,
USA) according to the following conditions:95°C for 15
min (initial denaturation step), the denaturation at 94°C
for 15 s, annealing for 30 s at 55°C, extension for 30 s
at 70°C, for 40 cycles. Amplification of U6 small RNA
was performed with each experimental sample as an
endogenous control.
Relative quantification (RQ) expression levels were
calculated using the comparative 2−ΔΔCt method with
Applied Biosystems 7500 software version 2.0.1. Where
the amount of the target miRNA-122 and miRNA-224 were
normalized to an endogenous reference U6 small RNA
and relative to control.
Each run was completed using melting curve analysis
to confirm the specificity of the amplification and absence
of primer dimers.
Statistical Analysis
Analysis of data was done by the use of IBM SPSS
statistics software version 20 (SPSS Inc., Chicago, IL).
Mean and standard deviation (SD) were used for the
presentation of numerical data while frequency and
percentage were used for the presentation of qualitative
data. Examining the relation between qualitative variables
was done using Chi-square test.
Mann–Whitney test was used to compare between two
groups for non-normally distributed quantitative data while
Kruskal–Wallis test [non-parametric ANOVA (analysis of
variance)] was used for comparison between three groups.
Based on Kruskal–Wallis distribution, post-hoc was used
for pair-wise comparison. Examining the correlation
between miRNAs and the clinicopathological features
of HCC was done using the Spearman correlation test.

Receiver operating characteristic (ROC) curve analysis
was done for evaluating the diagnostic value of serum
miRNAs in HCC beside prediction of the best possible
cutoff values. Logistic regressions were used to evaluate
the ability of combined tests to discriminate HCC patients
from cirrhotic and controls.

Results
Patient’s demographic and biochemical data: Analysis
of the clinical and laboratory data of the three different
groups are presented in Table 1. For statistical analysis,
there was no statistically significant difference between
the studied groups as regards the age and gender. Males
were predominant in the HCC and cirrhosis group.
Analysis of the biochemical results showed that, there
was statistically significant difference between HCC and
cirrhosis group when compared to the control group as
regard AST, ALT, serum albumin, total bilirubin, INR,
platelet count and alpha-fetoprotein level (P < 0.05).
Expression of miRNA-122 in serum
The results showed that there is a statistically
significant difference between the studied groups as
regard serum miRNA-122 expression. When comparing
the HCC group with the cirrhosis and control group,
there is a significant decrease in miRNA-122 expression.
While miRNA-122 expression in the cirrhosis group is
significantly increased when compared to the control
group.
Expression of miRNA-224 in serum
The results showed that there was a statistically
significant difference between the studied groups as regard
serum miRNA-224 expression. Expression of miRNA-224
was significantly higher in the HCC group when compared
to the cirrhosis and control group. Compared to the control
group, the cirrhosis group showed significantly higher

Table 1. Demographic and Laboratory Parameters of the Different Studied Groups
Variables
mean ± SE

Group I

Group II (Cirrhosis)

Group III (Control)

(HCC) (n = 20)

(n = 20)

(n = 20)

16 (80)

13 (65)

10 (50)

(P-value)

Gender
Male n (%)

4 (20)

7 (35)

10 (50)

0.094

Age (years)

Female n (%)

56.95± 1.73

56.50± 2.1

52.35± 1.4

0.137

AST (U/L)

31± 1.6

0.003

78.25± 15.14

a

77.45± 10.5

a

ALT (U/L)

86.07 ± 17.6

a

80.25± 12.9

a

ALB (g/dl)

3.40± 0.1a

T- Bil (mg/dl)
INR
PLT (×10 /μL)
3

AFP (ng/ml)

22.73± 1.5

0.001

3.77± 0.1a

4.25± 0.1

<0.001

1.42± 0.2 a

1±0.1 a

0.86± 0.05

0.03

1.15± 0.08

a

1.14± 0.03 a

0.94± 0.02

0.01

132± 13.7

a

463.3± 193.28 a,b

MiRNA-122 (RQ)

0.103± 0.06

MiRNA-224 (RQ)

5.4± 1.3 a,b

a,b

152.70± 20.96

299.35± 19.7

<0.001

25.3±5.9 a,b

9.92± 0.73

0.008

2.98± 3.32

1.96± 0.43

0.001

1.02± 0.3

0.001

a

1.89± 0.6 a

a

, Significantly differs from control group; , Significantly differs from cirrhotic group; SE, standard error; AST, aspartate aminotransferase; ALT,
alanine aminotransferase; ALB, Albumin; T. Bil, total bilirubin; INR, international normalized ratio; AFP, alpha-fetoprotein; miRNA, micro RNA;
RQ, Relative quantity.
a

b
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Figure 1. Receiver Operating Characteristic Curve (ROC) Analysis of (a) miRNA-122, (b) miRNA-224, (c) AFP and
AFP + miRNA-122 and (d) AFP and AFP + miRNA-224 for discriminating HCC group from cirrhotic group.
Table 2. Characteristics of the Tumor in HCC Group
(n = 20)
n (%)
Number of the focal lesions
Single

10 (50%)

Multiple (2-3)

10 (50%)

Location of the focal lesions
Rt. Lobe

10 (50%)

Lt. Lobe

4 (20%)

Both

6 (30%)

expression of miRNA-224. So overall, the expression of
miRNA-224 among the different group showed a stepwise
increase (HCC > cirrhosis > control).
Tumor characteristics in the HCC group: It is shown
in Table 2. Most of the patients were classified as grade A
according to Child-Pugh classifications (80%). According
to BCLC staging, 10 patients were in stage A (50%), 3
Table 3. Correlations between the Studied miRNAs and
the Clinical Parameters in the HCC Group
miRNA-122

Size of the tumor by CT (cm)

r

P-value

r

P-value

-0.067

0.778

0.171

0.47

0.006

0.98

0.112

0.637

-0.002

0.993

0.24

0.308

0.631

0.312

0.18
0.863

≤ 5 cm

11 (55%)

ALT

> 5 cm

9 (45%)

AST
ALB

-0.114

Ascites

miRNA-224

No

17 (85%)

T. Bil

Yes (mild)

3 (15%)

INR

-0.164

0.49

-0.041

Platelets

-0.233

0.322

0.088

0.713

Stage A

16 (80%)

Focal lesion size

-0.534

0.015*

0.622

0.032*

Stage B

4 (20%)

Focal lesion number

0.037

0.876

-0.353

0.126

AFP

-0.099

0.454

0.134

0.308

CTP classification

-0.202

0.211

0.107

0.511

BCLC

0.267

0.255

-0.049

0.838

miRNA-122

-

-

0.001

0.996

miRNA-224

0.001

0.996

-

-

Child-Pugh score

BCLC
Stage A

10 (50%)

Stage B

3 (15%)

Stage C

7 (35%)

Rt., right; Lt., left; CT, computed tomography; Barcelona Clinic Liver
Cancer.
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Table 4. Diagnostic Performance of Alpha-Fetoprotein, miRNA-122, and miRNA-224 for Discriminating HCC from
Cirrhosis and Contro
HCC vs controls

HCC vs cirrhosis

Parameter

AFP

miRNA-122

miRNA-224

AFP

miRNA-122

miRNA-224

AFP+ miRNA-122

AFP+ miRNA-224

AUC

0.71

0.98

0.8

0.68

0.93

0.77

0.96

0.83

Cut-off value

11

0.99

1.06

11.5

1.19

0.99

-

-

Sensitivity

70

90

85

70

95

85

98

94

Specificity

65

70

85

70

81

79

87

79

PPV

66.7

76.9

85

70

76.9

78

89

82.5

NPV

68.4

98

85

70

95

80

97

93

P-value

0.02

<0.001

<0.001

0.013

<0.001

0.004

<0.001

0.002

AUC, area under the curve; PPV, positive predictive value; NPV, negative predictive value.

patients in stage B (15%) and 7 patients were in stage C
(35%).
Correlations between the studied miRNAs and clinical
parameters in the HCC group: As shown in Table 3,
there was no statistically significant correlation between
miRNA-122 or miRNA-224 expressions and the laboratory
results (AST, ALT, serum albumin, total bilirubin, INR,
platelet count). However, regarding their correlation with
the tumor characteristics, miRNA-122 has a significant
inverse correlation while miRNA-224 has a significant
direct correlation with the tumor size.
ROC analysis of the studied miRNAs:
As shown in Table 4, at the cutoff point of 1.19 (RQ),
miRNA-122 can discriminate patients with HCC from
patients with liver cirrhosis with a sensitivity of 95%,
a specificity of 81%, positive predictive value (76.9%)
and negative predictive value (95%). While at a cutoff
point of 0.99 (RQ), miRNA-224 can discriminate HCC
patients from cirrhotic patients with a sensitivity of 85%,
a specificity of 79%, positive predictive value (78%) and
negative predictive value (80%). While AFP showed lower
sensitivity and specificity (70% and 70% respectively).
The diagnostic performance of both miRNA-122
and miRNA-224 are higher than AFP in discriminating
HCC patients from both cirrhotic patients and controls.
Moreover combining each of the studied miRNAs with
AFP will increase the diagnostic accuracy as shown in
Figure 1.

Discussion
Hepatocellular carcinoma (HCC) is a complex disease
with multiple variables that vary from country to another
(Marrero et al., 2010). It is considered one of the potential
health burdens in Egypt due to the high prevalence of
hepatitis C viral infection (Elghazaly et al., 2018).
Complications of liver biopsy in addition to the
unsatisfactory accuracy of alpha-fetoprotein make the
need for a new sensitive and specific biomarker for early
detection of HCC mandatory (Mamdouh et al,. 2017;
Russo et al., 2018).
MicroRNAs are small non-coding RNA molecules that
regulate the expression of genes at the post-transcriptional
level. It has an important role in cancer development and
progression as it acts as oncogenes or tumor suppressors
(Nagy et al., 2018). Moreover, as it modulates the HCC

functions, it may have a therapeutic potential as targeted
molecular therapy (Xu et al., 2018).
Our study’s aim is to assess the role of two plasma
miRNAs, which are miRNA-122 and miRNA-224 as
diagnostic markers in HCV-induced HCC.
In the present study, analysis of the clinical data of
the three different groups revealed that AST, ALT, serum
bilirubin and INR were significantly elevated, while
serum albumin and platelet count are decreased in the
HCC and cirrhosis groups compared to controls. These
results are expected and simply explained by the damage
of the adjacent hepatocytes resulting from tumor growth
and interference with their blood supply or continues
hepatocyte necrosis due to active cirrhosis or chronic
active hepatitis (El–Serag and Rudolph, 2007; Okonkwo
et al., 2011; Domingo et al., 2013; Baghdady et al.,
2014). In addition to decreased thrombopoietin, which
is a glycoprotein synthesized primarily in the liver and
regulates the production of peripheral platelets (Liu et
al., 2018).
Also, there was a statistically significant difference
between HCC and cirrhotic patients compared to controls
regarding serum AFP level. Many studies observed that
Alpha-fetoprotein is overexpressed in HCC (Qu et al.,
2011; Köberle et al., 2013; El-Abd et al., 2015; Naz et
al., 2018) and Chu et al., (2001) found that the severity
of cirrhosis was significant predictors of elevated serum
AFP and that higher serum AFP levels were significantly
correlated with advanced cirrhosis in patients with chronic
HCV.
In our study, plasma miRNA-122 was significantly
decreased in HCC patients compared to cirrhotic patients
and controls. This supports the concept of its antitumor
function (Bandiera et al., 2015). Similarly, many studies
reported the same (Xu et al., 2011; Qi et al., 2013; Amr
et al., 2017; Weis et al., 2019). In contrary, few studies
showed that miRNA-122 level was higher in HCC patients
when compared to patients without HCC. This could be
explained by that these studies included patients with HBV
infection. They postulated that miRNA-122 expression is
downregulated in HCC while its blood levels are increased
due to its release from tumor tissue (Qi et al., 2011; Hung
et al., 2016).
Koberle et al., (2013) reported no significant differences
in miRNA-122 levels in HCC patients compared to patients
without HCC. This is could be explained by that, his study
included patients with multiple disease etiologies rather
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than HCV. Similar to that, El-Abd et al., (2015) found no
statistical difference in miRNA-122 levels between HCC
patients and those without HCC. However, there was a
lower level in HCC patients, but it didn’t reach statistical
significance.
In the current study, miRNA-122 expression was
significantly higher in cirrhotic patients compared to
controls. Some studies found the same observation and it
could be explained by miRNA-122 leakage from apoptotic
cells into the blood (Laterza et al., 2009; Xu et al., 2011;
Amr et al., 2017).
Our results demonstrated that there were no significant
correlations between miRNA-122 expression and clinical
parameters in the HCC group (AST, ALT, serum albumin,
total bilirubin, INR, platelet count, focal lesion number,
AFP, Child-Pugh classification and BCLC), while there
was an inverse correlation with tumor size. El Garem et al.,
(2014) found no correlation between miRNA-122 and both
the liver synthetic functions and AFP in the HCC patients
however, he found a correlation between miRNA-122 and
higher ALT and AST levels in the chronic hepatitis groups.
This augments the theory of initial increase in miRNA-122
levels due to inflammation and necrosis of the hepatocytes,
then it will be followed by a drop with the development
of fibrosis. While, Amr et al., (2017) found a significant
inverse correlation between miRNA-122 and AST, ALT,
AFP Level and tumor size in the HCC group.
In the present work, miR-224 was significantly
overexpressed in the plasma of HCC patients compared
to cirrhotic patients and healthy controls. This agrees with
those reported by many studies (Lin et al., 2016; Amr et al.,
2017; Mamdouh et al., 2017). miRNA-224 promotes the
development and progression of HCC through suppressing
apoptosis via targeting apoptosis inhibitor 5 (API-5) or
acting as an oncogene which activates the AKT signaling
pathway, thus promoting tumor cell proliferation and
invasion (Ladeiro et al., 2008; Wang et al., 2008; Ma et
al., 2012).
In our study, there were no significant correlations
between miRNA-244 expression and the clinical
parameters in the HCC group (AST, ALT, serum albumin,
total bilirubin, INR, platelet count, focal lesion number,
AFP, Child-Pugh classification and BCLC), while there
was a direct correlation with tumor size. A study conducted
by Lin et al., (2016) showed that there was no correlation
between miRNA-224 and the clinicopathological features
in HCC patients except the BCLC stage. Amr et al., (2017)
found a significant direct correlation between miRNA-224
and AST, ALT, AFP and tumor size and a significant
inverse correlation with serum albumin. While Okajima
et al., (2016) found a direct correlation between plasma
miRNA-224 and tumor size.
It is well established that Egypt has a high prevalence
rate of hepatitis C viral infection and this usually leads
to liver cirrhosis and HCC (Elghazaly et al., 2018). So,
we performed ROC analysis for the evaluation of the
diagnostic accuracy of miRNA-122 and miRNA-224 in
discriminating HCV-induced HCC patients from patients
with liver cirrhosis and controls.
ROC analysis of miRNA-122 in discriminating HCC
from cirrhotic patients showed an AUC of 0.93 with a
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sensitivity of 95%, a specificity of 81%, PPV of 76.9, NPV
of 95, P-value (<0.001) at a cutoff of 1.19 (RQ). While
miRNA-224 showed an AUC of 0.77 with a sensitivity of
85%, a specificity of 71%, PPV of 78, NPV of 80, P-value
(0.004) at a cutoff of 0.99 (RQ). However, AFP showed
AUC of 0.68, sensitivity of 70 %, specificity of 70 %, PPV
of 70, NPV of 70, P-value (<0.05) at cutoff 11.5 ng/mL.
So, both miRNAs have better diagnostic performance
than AFP in discriminating patients with HCC from
patients with liver cirrhosis. Moreover, combining each
of these miRNAs with AFP will increase the diagnostic
accuracy compared to using each marker alone.
These findings are similar to previous studies which
found that miRNA-122 and miRNA-224 have better
diagnostic performance than AFP in diagnosing HCC
(Wang and Lee, 2011; Xu et al., 2011; Muawia et al.,
2015; Amr et al., 2017).
In summary, our study showed that expression of
miRNA-122 was decreased, while the expression of
miRNA-224 was increased in plasma of HCC patients
compared to patients with liver cirrhosis and controls
and both of them have a correlation with the tumor size.
In addition, they have better diagnostic accuracy in
discriminating patients with HCC from those without.
So, it could be promising biomarkers for the diagnosis
of HCC. However, more studies with large numbers of
candidates with different etiologies of HCC are needed
before clinical practice.
Our study has some limitations, such as a relatively
small number of patients, and uni-central study. So, a
larger number multi-centric study is recommended in the
future work.
In conclusion, serum miRNA-122 and miRNA-224
could be used as biomarkers for diagnosis of HCV-induced
HCC with better accuracy than AFP.
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