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Insight on Circulating miRNA-106b and miRNA-198 Biomarkers for Prediction of
HCC in Patients with HCV-Induced Liver Diseases
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Received :13/6/2024 Background: Many circulating microRNAs have been studied
Accepted : 30/8/2024 and analyzed for non-invasive prediction of hepatocellular
Available online : 31/8/2024 carcinoma in HCV-infected Egyptians. However, both miR-

106b and miR-198 have not received the adequate concern for

research. Aim of study: The present study sought to create a
Keywords: no_vel model for d_iagnosis and _predication of HCC u_sing
mMiR-106b, MiR-198, miRNA-106b and miR-198. Material & Methods: 100 patients
with HCV-induced liver diseases and 32 normal volunteers as
controls were included. The liver diseases include chronic
hepatitis C (n = 32), liver cirrhosis (n=36), and HCC (n = 32).
Real-time-PCR (gRT-PCR) used to asses serum microRNA-
106b and microRNA-198 expression levels. Level of several
traditional markers of liver function and o«-fetoprotein were
determined. Analysis data was determined using SPSS 20 and
area under receiver operating characteristic curve utilized to
assess variables diagnostic power. Results: The fold change of
miR-106b expression (Median; IQR) was significantly (P <
0.0001) upregulated in HCC patients in comparison with LC
patients and CHC patients. However, miR-198 expression was
decreasing gradually with the progression of liver disorder from
CHC to LC to HCC. The levels of AFP and other traditional
HCC-associated markers showed significant differences (p <
0.05) between the investigated groups. The AUROC analysis
showed that both miR-106b and miR198 had higher diagnostic
values (AUROC = 0.920 and 0.888; respectively) than AFP
(AUROC = 0.847) to differentiate between HCC and non-HCC
subjects. Conclusion: miR-106b and miR-198 expression
levels of can be utilized as non-invasive sensitive and specific
biomarkers for early prediction of HCV-induced HCC in
Egyptian patients.
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Introduction: HCC is the fourth most prevalent
Hepatocellular carcinoma (HCC) is cancer in Egypt, making it ranks the
the fifth utmost prevalent cancer type third and fifteenth most populous
and the fourth greatest cause of country in Africa and the world,
cancer-related death worldwide @. respectively ®. In Egypt, HCC is one
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of the most serious health issues,
with the highest annual incidence rate
@) HCC is also sex related, with
males being more affected than
females. Most of HCC cases are
caused by chronic liver disease,
including  cirrhosis  caused by
excessive  alcohol  consumption,
prolonged infection with hepatitis B
and C viruses, hepatotoxins exposure,
and steatohepatitis . According to
reports, the highest incidence rate of
hepatitis C virus infection is in Egypt
(14.7%) ©). Due to the ambiguous
asymptomatic out set of HCC,
several patients with advanced HCC
receive their primary diagnosis at a
point when it's too late for the
optimum therapy ©. As a result,
accurate diagnostic markers for early
HCC detection are urgently needed.
Currently, medical personnel mostly
use B ultrasound and serum AFP for
initial screening. However, these two
approaches have decreased
sensitivity and are inadequate for
prior alert of HCC susceptible
populations . Several studies have
confirmed the main role of
microRNAs (miRNAs) © in tumor
biology. MIRNAs are short non-
coding RNAs (almost 19-25 nt.) that
could modulate several genes.
MiRNAs mediate a diversity of
biological processes, including the
cell cycle, differentiation,
proliferation, apoptosis, stress
tolerance, energy metabolism, and
immunological response ©. Indeed,
mMIiRNAs can function as oncogenes
or tumor suppressors 9. These
findings indicate that miRNAs might
be utilized as biomarkers for
featuring tumors. Tumor cells have
the ability of releasing miRNA into
the blood; therefore, circulating
microRNAs are currently a popular
concern. MiR-106b is one of these
microRNAs. MiR-106b is a member
of the miR-106b~25 cluster. It is

encoded within intron 13 of the gene
MCM7 on 7922.11212 chromosome
1 miR-198 expression was detected
in tissues of 95 HCC patients, and
miR-198 levels were found to be low
@2 Their investigation found that
HCC tissue had lower levels of
miRNA-198 than  nonmalignant
adjacent tissue. MIiR-198 reduces
HCC cell proliferation and migration
by regulating mitosis and movement
pathways *¥. MiR-198 expression is
upregulated by FOXP3 via binding to
its promoter sequence ™¥; the proto-
oncogene MYC was targeted by
miR-198 which  suppresses its
expression. Eventually, high miR-
198 levels enhance hepatic G2 cell
death while suppressing growth. In
this research, sera from examiners
were  selected randomly and
evaluated the levels of miR-106b,
miR-198. We investigated the impact
of their combined utility on
sensitivity and specificity in contrast
to using each marker alone. We also
examined the association of these
markers with routine laboratory tests,
AFP, and clinic pathological features
and determined whether they are
potentially  predictive of early
diagnosis and prognosis in HCC. The
findings of this research supported
the value of miR-106b and miR-198
in HCC diagnosis and offered
additional data to confirm their
application in clinical researches.
Materials And Methods

Blood samples

The current investigation uses blood
samples collected during normal
follow-up of 100 patients with HCV-
induced liver diseases (46 males and
54 females; age range 34-80 yr) and
32 normal individuals as controls (11
males and 21 females; mean age
56.97 £ 6.49 yr) from June 2021 to
December 2022 at the National
Hepatology and Tropical Medicine
Research Institute, Cairo and at the
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Minia university Hospitals, Minia,
Egypt. All participants received a
thorough medical history check,
clinical and physical examination.
Blood specimen (10 mL) was
collected from each individual via
vein puncture in glass test tubes and
divided into three parts: sodium
citrate was added to the first part for
INR-prothrombin testing, EDTA was
added to the second part for complete
blood count (CBC), and the final one
without any additions for assessment
of liver and kidney biochemical
profiles, immunochemical detection
of AFP, and gRT-PCR for miRNA-
106b and miRNA-198 biomarkers.

Blood samples of the third part were
allowed to clot for 40 minutes at 37
°C. Then, the specimens were
centrifuged at 3000 rpm and 4°C for
10 minutes and consequently sera
were stored at — 80 °C until thawed
for testing. Based on clinical
examinations, abdominal
ultrasonography, and laboratory tests
that follow the institutional
procedure, the liver-diseased patients
were classified into: CHC patients (n
= 32, 14 males and 18 females; mean
age 56.0 £ 9.99 yr), LC patients (n =
36, 16 males and 20 females; mean
age 59.20 = 547 yr), and HCC
patients (n = 32, 16 males and 16
females; mean age 59.67 + 8.98 yr).

The present study was granted
permission by the Ethics Committee
of Faculty of Science, Minia
University, Minia, Egypt (MPEC
240605). Informed consent was
attained from all volunteers in
compliance with ethical criteria
outlined in the 1975 Helsinki
Declaration.  Exclusion criteria:
patients with liver disease or HCC
caused by factors other than HCV
infection, hepatic encephalopathy,
chronic kidney disease, hepato-renal
syndrome, alcohol intake, bacterial
peritonitis, or co-infection with HIV.

Routine laboratory investigations
The complete blood count (CBC),
Liver profile including aspartate
transaminase (AST) and alanine
transaminase (ALT), serum albumin,
total bilirubin, plasma prothrombin
time (PT), and INR was investigated.
The automated chemistry analyzer
OLYMPUS AU 400 (Olympus
America, Pennsylvania, USA) was
used to perform routine biochemical
tests. CanAg AFP EIA 600-10 (EIA-
5396; DRG International Inc.,
Springfield, New Jersey, USA) was
used to quantify Alfa fetoprotein
(AFP) in accordance with product
instruction.

Assessment of serum miR-106b
and miR198 relative content using
guantitative Real Time-PCR

A QlAamp RNA Mini kit (Qiagen,
Hilden, Germany) utilized for the
extraction of total RNA from the
final sample mixture, following the
manufacturer's  instructions.  To
summarize, from each 140 pL
specimen, 40 uL RNA solutions was
extracted. Nanodrop
spectrophotometer was used to
evaluate the quality of RNA
(A260/280 ratio). The extracted RNA
was  subsequently  utilized to
synthesize cDNA. 5 pL of RNA
reverse transcribed using The
ReverAid RT Kit (ThermoFisher
Scientific, Waltham, USA),
according to the instructions provided
by the manufacturer.

Using the primer sets listed in Table
1, RT-PCR amplification was
conducted on the Rotor Gene Q
platform (Qiagen, Hilden, Germany)
to measure microRNA
expression. The housekeeping gene
U6-MiR was utilized as a control.
The cDNA was mixed with 20 ul of
SYBER Green Master Mix (Qiagen,
Hilden, Germany). Real-time PCR
reactions were run for 5 minutes at
94°C, followed by 40 cycles of 15
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seconds at 94°C, 30 seconds at 55°C,
and 30 seconds at 72°C. All tests
were performed in triplicates. The
cycle threshold (CT) values were
identified and utilized to report the
expression, which was estimated by
the subtraction of housekeeping
CT values from target CT values.
Target expression levels were
quantified wusing the 2-AA (Ct)
approach.

Statistical Analysis

Data was processed with IBM SPSS
software version 20.0. (Armonk,
New York: IBM Corporation).
Numbers and percentages were used
to explain the qualitative data. To
check the distribution's normality, the
Shapiro-Wilk test was utilized.
Quantitative data were defined as
range (minimum and maximum),
mean, standard deviation, median,
and interquartile range (IQR). The
significance of the acquired results
was assessed at the 5% level. The
chi-square test was performed to
compare categorical variables across
groups. For comparing more than two
groups, the one-way ANOVA test
was used for normally distributed
quantitative variables and the post-
hoc Tukey test for comparisons of
pairwise. For not normally
distributed quantitative variables, the
Kruskal-Wallis test was used for
comparing more than two study
groups, and the Post Hoc (Dunn's
multiple comparisons test) was used
for comparisons of pairwise. ROC is
created by illustrating sensitivity (TP)
on the Y axis and 1-specificity (FP)
on the X axis at various cutoff values
also used for the performance
comparison between two tests.
AUROC represents the diagnostic
efficacy of the test. Areas greater
than 50% provide adequate efficacy,
whereas areas around 100% provide
the optimum efficacy of the test.

Results

Traditional biomarkers of Liver
profile and hematology

There is a significant variation
between four groups in the ALT,
AST, ALP, Albumin, Bilirubin and
INR levels with p < 0.001 as
indicated in  Table 2. Serum
creatinine levels were normal in the
control and HCV groups, but
increased in the cirrhosis and HCC
groups. Platelet count levels were
normal in the control group, while
lower aberrant values were seen in
the Cirrhosis, HCC, and CHC groups
(Table 2). The investigation
demonstrated that HCC patients had
statistically  significant higher
serum AFP levels (Median 200) than
LC patients (Median 120), while LC
patients had higher levels than CHC
patients (Median 29) in comparison
with healthy volunteers (Median 5.0)
with P <0.001, Table 2.

Diagnostic potential of MicroRNA-
106b (miR-106b)

The fold change in miRNA-106b
expression levels in the sera of
patients in comparison with the
control group was found to be
significantly higher in all research
groups. The highest levels were
shown in HCC patients, followed by
cirrhosis and CHC patients, with
median fold changes of 44.29, 8.30,
and 2.33, respectively. In addition,
significant difference was
found between the HCC and cirrhotic
groups (P = 0.004), as indicated in
Table 3. In terms of expression, miR-
106b was significantly up-regulated
with the progression of the disease
from CHC to HCC (P <0.001)
(Figure 1A and Figure 2A).
Diagnostic potential of MicroRNA-
198 (miR-198)

The analysis of the miRNA-198 fold
change in the sera of patients in
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comparison with the control group
indicated a substantial fold decrease
in the HCC, cirrhotic, and CHC
groups. In this research, miR-198
levels in HCC patients were
significantly lower than those in the
cirrhotic and CHC groups. There was
a significant variation between the
HCC and cirrhotic groups (P =
0.002). MiRNA-198 levels differed
significantly between the cirrhosis
and CHC groups (P < 0.001).
However, there was no statistically
significant difference between CHC
patients and controls (P > 0.05), as
indicated in Table 3. Our
investigation found that miR-198
expression decreased dramatically as
the illness progressed from CHC to
HCC (P < 0.001). Regarding miR-
198 expression, our study revealed
that its levels were significantly
down-regulated as the disease
progress from CHC to HCC (P
<0.001) (Figure 1B and Figure 2B).

Diagnostic performance for
mMiRNA-106b and miRNA-198 to
discriminate Non-HCC individuals
from HCC patients in comparison
with AFP

The ROC curve for traditional AFP
biomarker was used to differentiate
HCC patients from patients without
HCC. Serum AFP was higher in
HCC than in non-HCC groups
(AUROC = 0.847, P <0.001); see
Figure 3A. AFP showed 80%
sensitivity and 71% specificity
(Table 4). The ROC curve for
miRNA-106b used to differentiate
patients with and without HCC
demonstrates that serum miR-106b
was significantly up-regulated in
HCC than in non-HCC groups (P
<0.001), with 93% sensitivity and
83% specificity. AUROC = 0.920, as
reported in Table 4 and Figure 3B.
The ROC curve for miRNA-198 to
distinguish HCC patients from

patients non- HCC shows that serum
miR-198 levels were significantly
down-regulated in HCC groups than
in non-HCC groups (P <0.001), with
93 % sensitivity and 70 % specificity.
AUROC =0.888, as shown in Table
4 and Figure 3C.

Diagnostic performance for
miRNA-106b, miRNA-198b and
AFP to discriminate patients with
liver cirrhosis from patients with
HCC:

ROC curves were created, and the
AUC was calculated to estimate the
sensitivity and  specificity  for
predicting HCC cases among CHC
and cirrhotic patients based on each
miRNA expression level. ROC
curves showed that a cut-off value of
>16.427 yielded 93% sensitivity and
70% specificity for miR-106b
relative gene expression, while a cut-
off value of <0.00056 resulted in
70% sensitivity and 93% specificity
for miR-198 relative gene expression
in discriminating HCC patients from
cirrhosis patients. While the AFP
ROC curve reported a cut-off value
of >161, it gave a sensitivity of 60%
and a specificity of 83%,
discriminating HCC patients from
those with cirrhosis, as shown in
Table 5.

Discusion

HCC incidence varies greatly around
the world, with Egypt experiencing a
rise in incidence. The majority of
HCC cases occur in patients with
hepatitis, which is most popular in
the Middle East and Africa *°. In
2008, Egypt had the world's highest
HCV prevalence % Chronic
hepatitis C (CHC) patients encounter
a high danger of lethal complications,
including cirrhosis and hepatocellular
carcinoma (HCC) ™9 Multiple
investigations on treating HCV-
infected patients with DAAs have
indicated a surprisingly
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high incidence of recurrence of early
HCC (20,21,22)_

In 2018, a program turned into a
nationwide strategy for eliminating
HCV as a national health issue. By
2030, WHO signatories stated to
eliminate HCV as a public health
concern ®. Several studies have
indicated the close association
between HCV infection and HCC
development ®*?%. Due to the silent
and asymptomatic growth of liver
pathology and late-stage diagnosis of
liver failure, or HCC @, early
diagnosis is crucial for preventing
and treating cirrhosis and HCC. Half-
yearly abdominal ultrasonography for
HCC surveillance, either alone or
with alpha-fetoprotein (AFP) was
recommended (EASL Guidelines
2018) 7). Recent research, however,
highlighted the limitations of
ultrasound-based monitoring, such as
its limited sensitivity to identify early
HCC when used without AFP and the
(rzig)k of screening-related challenges
Serum AFP levels are markedly
higher in HCC patients with HCV or
HBV infection in certain Egyptian
individuals  ©®.  Consequentially,
reliable markers  with high
effectiveness for early detection and
subsequent therapy surveillance of
HCC are critically required . Non-
coding RNAs comprise a significant
proportion of the genome of humans.
MiRNAs have been demonstrated to
have an important impact on
modulating gene expression ©Y.
After transcription, miRNAs may
regulate the rate of cell physiological
processes that involve proliferation,
differentiation, and death. miRNAs
biogenesis in animal cells and the
processes that regulate the expression
of their target genes; in basic words,
this process may be divided into
many steps ¢2%%,

Several investigations have found
that miRNAs have a direct impact on
cancer initiation and progression by
regulating post-transcriptional gene
silencing through mRNA degradation
and suppressing translation ©%.
Tumor cell proliferation is regulated
by the appropriate  miRNA.
Furthermore, miRNA causes
alterations in the blood, which leads
to tumour formation; so, this
development is significant and its
concentrations remain mostly stable
after repeated freezing and thawing
@5 Therefore, the expression of
miRNA can be used as a marker in
pathological circumstances ©®. MiR-
106b and other miRNAs from the
miR-106b-25 cluster are increased in
HCC, which promotes cell migration
and metastasis and is correlated with
a poor prognosis ¢, MiR-106b is
also involved in
hepatocarcinogenesis ¢ and has
been identified as a potential early
HCC diagnostic marker ©®. The
current  study demonstrated a
significant fold increase in miRNA-
106b levels in HCC group patients
compared to cirrhotic and CHC
groups, based on a fold change
methodology.

The findings of this investigation
demonstrated a statistically
significant variation in miR-106b
levels within the four groups (P >
0.001). This indicates that it provides
a certain value for diagnosis.
However, to enhance the specificity
of HCC diagnosis, further diagnostic
indicators may be required. MiR-198
has the potential to be used as a
tumor suppressor and in the treatment
of liver cancer. MiR-198 expression
is down-regulated in HCC patients. It
was also discovered that miR-198
suppressed HCC cell proliferation via
the HGF/c-MET  pathway “0.
Additionally, our investigation found
that miR-198 in HCC serum had a
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significantly fold decrease than that
in cirrhosis, CHC, and control
groups. The HCC group showed a
significant reduction in miR-198
(3.2+ 2) compared to the CHC and
control  groups (P <0.0001).
Furthermore, cirrhosis had higher
MIiRNA-198 expression levels than
the HCC group.

Regarding the correlation between
miR-106b, miR-198, and AFP in
liver disorders of Egyptian patients,
this study results showed that,
compared to non-HCC cases, serum
miR-106b levels and AFP were
elevated in the HCC cases group with
a significant P <0.0001, and their
levels were further increased in the
cirrhosis group but still highest in the
HCC group with a significant (P
<0.0001) for both. MiR-198 levels
decreased in the CHC and cirrhosis
groups, with the lowest level in the
HCC group with a significant p
>0.001. Most importantly, the three
markers values differ significantly
between the cirrhotic and HCC
patient groups with a P >0.001 for
miR-106b and miR-198 and p =
0.007" for AFP. Indicating that
serum miR-106b, miR-198, and AFP
levels can significantly differentiate
between CHC patients and cirrhotic
subjects, as well as their ability to
discriminate HCC patients from the
cirrhosis patient group.

Conclusion

In the current study, MiR-106b and
AFP levels increased significantly as
the disease progressed from control
to HCC, although miR-198 levels
decreased

significantly. Furthermore,  our
research suggests that the
simultaneous combination of miR-
106b, miR-198, and AFP in parallel
or in series can enhance the
specificity and sensitivity of HCC
diagnosis, including early and

advanced stages, versus using only
one marker.
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Table 1: Sequences of primers used in the present study.

Gene | Name Sequence Reference
E;mer CTCAACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGAAAAATATG
U | Forward | CTCGCTTCGGCAGCACA Wang et
Primer al. 2017
REVErSe | A\ ACGCTTCACGAATTTGCGT
Primer
| Foward | 5, o GGGCTAAAGTGCTGACAG-3' .
Mir- | Primer Liu et al.,
106b Eﬁ‘r’ﬁ;e 5 TGCTGGAGCAGCAAGTACCCA-3' 2020
| Foward | 5, o A ACGGAAUCCCAAAAGCAGCU-3'
Mir- | Primer Fang et
198 Eﬁ‘r’ﬁgfe 5’-GGUCCAGAGGGGAGAUAGGUUC-3' al., 2020

Table 2. Comparison between the four studied groups according to liver function.

. HCC Cirrhosis CHC Controls Test of
Biomarkers (n = 30) (n=30/) (n = 30) (n = 30) Sig.
ALT (U/L)
Min. — Max. 17.0-105.0 17.0-160.0 20.0-122.0 20.0-50.0 H=
Mean + SD. 58.60 + 23.09 62.33 + 33.87 45,93 £ 25.07 29.67+7.71 37493
Median (IQR) 55.50 (47.0-68.0) | 53.0 (42.0-81.0) 42.0 (29.0 — 60.0) 29.0 (23.0—30.0) '
Po <0.001" <0.001" 0.003"
Sig. bet. grps. p: = 0.818, p, = 0.015", p3=0.027"
AST (U/L)
Min. — Max. 28.0—-230.0 34.0-196.0 24.0-145.0 23.0-50.0
Mean + SD. 103.2 +50.74 85.03 +46.19 56.33 £29.16 3153+7.41
Median (IQR) 88.0 (67.0—145.0) | 75.50 (46.0 - 97.0) 56.0 (30.0 - 69.0) 30.0 (24.0-34.0)
Do <0.001" <0.001" 0.001"
Sig. bet. grps. p;=0.231, p, < 0.001", ps= 0.014"
ALP
Min. — Max. 63.0-337.0 18.0 - 800.0 61.0—286.0 61.0-164.0
Mean + SD. 158.2 + 66.35 174.7 +128.8 141.3 +58.08 87.23 + 21.56
Median (IQR) 161.0(104.0-194.0) | 160.0(110.0-190.0) 130.0(87.0-172.0) 93.0(71.0-100.0)
Po <0.001" <0.001" <0.001"
Sig. bet. grps. p: =0.761, p, = 0.284, p; = 0.169
Albumin (g/dl)
Min. — Max. 2.10-3.70 240-44.0 2.10-4.70 2.80-4.0 _
Mean + SD. 2.79+0.42 461+7.45 3.05+0.62 3.72+0.33 21 6_68 <0.001"
Median (IQR) 2.70 (2.50 -3.10) 3.15 (3.0 — 3.50) 3.0 (2.70 - 3.20) 3.70 (3.60 — 4.0) '
Po <0.001" 0.002" <0.001"
Sig. bet. grps. p:<0.0017, p,=0.122, p;= 0.233
Bilirubin (mg/dL)
Min. — Max. 0.70-8.0 0.60 - 6.60 0.50 - 3.60 0.50-3.0 H=
Mean + SD. 289+1.71 294+164 1.33+£0.78 1.10+0.62 45 148" <0.001"
Median (IQR) 2.60 (1.50-3.70) | 2.90 (1.50 — 4.10) 1.0 (0.80 — 1.80) 1.0 (0.70 - 1.0) '
Po <0.001" <0.001" 0.322
Sig. bet. grps. p,=0.994, p,< 0.001", ps< 0.001"
INR
Min. — Max. 1.0-1.78 1.05-1.78 1.0-1.60 1.0-1.46 _
Mean + SD. 141+0.23 146+0.21 1.25+0.19 1.20+0.18 11 355* <0.001"
Median (IQR) 1.40 (1.24—-156) | 1.49 (1.40 - 1.60) 1.27 (1.06 — 1.34) 1.28 (1.0 — 1.30) '
Po 0.001" <0.001" 0.815
Sig. bet. grps. p; =0.828, p,=0.010", p5=0.001"
Serum Creatinine
Min. — Max. 0.90-3.80 0.90-3.80 0.50-2.0 0.50-1.20
Mean + SD. 2.05+0.78 1.92+0.73 1.04+0.42 0.92+0.21 H= <0.001*
Median (IOR) 20 1.90 1.0 1.0 60.198* :
(1.50 — 2.50) (1.40 - 2.0) (0.60 — 1.20) (0.80 - 1.0)
p0 <0.001* <0.001* 0.256
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|] Sig. bet. grps. p1=0.493,p2<0.001* p3<0.001*
I Platelets (x10%/pl)
Min. — Max. 42.0-247.0 58.0 — 158.0 48.0 - 256.0 54.0 — 255.0
Mean * SD. 120.2 + 46.74 116.1 + 26.97 134.5 + 65.54 128.2 +50.59 H= 0.902
Median (IOR) 1125 114.0 105.0 126.0 0.576 '
(88.0 —152.0) (99.0 —133.0) (79.0 — 200.0) (89.0 — 153.0)
| AFP (ng/mL)
Min. — Max. 25.0 — 480.0 25.0 - 300.0 12.0 - 330.0 3.0-20.0
Mean * SD. 190.6 £ 112.7 123.2 £ 65.85 63.13 £ 86.25 6.50 +4.17 81800% | <0.001*
Median (IOR) 200.0 120.0 29.0 5.0
(120.0 — 230.0) (100.0 — 151.0) (20.0—70.0) (4.0-8.0)
p0 <0.001* <0.001* <0.001*
Sig. bet. grps. p1=0.139,p2<0.001*p3=0.011*

IQR: Inter quartile range SD: Standard deviation, H: H for Kruskal Wallis test, pairwise comparison between each 2 groups was done
using Post Hoc Test (Dunn's for multiple comparisons test), F: F for One-way ANOVA test, pairwise comparison between each 2 groups
was done using Post Hoc Test (Tukey), p: p value for comparing between the four studied groups, p0: p value for comparing between
control group and diseased groups., p:: p value for comparing between HCC and Cirrhosis, p,: p value for comparing between HCC and
CHC, ps: p value for comparing between Cirrhosis and CHC, *: Statistically significant at p < 0.05

Table 3. Comparison between fold change of miRNA-106b and miRNA-198 in the
investigated groups.

Fold Change

HCC
(n=32)

LC
(n=36)

CHC
(n=32)

Controls
(n=32)

mMiRNA-106b
Min. — Max.
Median
(IQR)

4.75 -1066.01

44.29
(34.73 — 60.46)

1.31-759.02

8.30
(5.16 — 24.90)

0.55-42.17

2.33
(1.74 - 16.77)

0.29-4.72

0.96
(0.59 — 1.61)

Po

<0.001"

<0.001"

0.002"

Sig. bet. grps.

p. = 0.004", p, < 0.001", p;=0.010"

miRNA-198
Min. — Max.

Median
(IQR)

0.0001 - 0.0289

0.0003
(0.0003 - 0.0012)

0.0005 - 0.0225

0.0014
(0.0010 - 0.0027)

0.0002 —1.8506

0.0022
(0.0008 — 0.0219)

0.3204 — 2.7283

1.2728
(0.6868 — 1.4825)

Po

<0.001"

<0.001"

<0.001"

Sig. bet. grps.

p. = 0.002", p, < 0.001%, p3 = 0.459

IQR: Inter quartile range
H: H for Kruskal Wallis test, pairwise comparison between each 2 groups was done using Post Hoc Test (Dunn's for
multiple comparisons test).
Po: p value for comparing between control group and diseased groups.
ps1: p value for comparing between HCC and Cirrhosis
p,: p value for comparing between HCC and CHC
ps: p value for comparing between Cirrhosis and CHC
*: Statistically significant at p < 0.05

SD: Standard deviation
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Table 4. Diagnostic performance of miRNA-106b, miRNA-198 in comparison with AFP to
discriminate HCC patients (n = 32) from non-HCC patients (n = 100).

= 2 |2 )
Biomarker AUROC| P* 95% CI 5 2 & S
5 2 8 £
© B 2 L
Fold Change
0.920 |<0.001°| 0.870-0.970 |>16.77"| 93 83 86
mMiRNA-106b
Fold Change
0.888 |<0.001"| 0.824 —0.952 [<0.0017%| 93 70 76
miRNA-198
AFP (ng/mL) 0.773 —-0.920
AUROC: Area Under ROC. p value: Probability value. CI: Confidence Intervals.
*Statistically significant at p < 0.05. # Cut off was chosen according to Youden index

Table 5. Diagnostic performance for miRNA-106b, miRNA-198 and AFP to discriminate
patients with HCC patients (n = 32) from liver cirrhosis patients (n = 36)

Biomarker p* 95% CI

Sensitivity
Specificity

oo | Efficiency

o)
o
o))
\'
\'
o
o
\‘

Act miRNA-106b <0.001" | 0.693 — 0.935

©
w
w
w

Act miRNA-198 <0.001* | 0.727 - 0.941

(]
w

AFP (ng/mL) =0.007" | 0.567 — 0.842

AUROC: Area Under ROC Curve p value: Probability value CI: Confidence Intervals

*: Statistically significant at p < 0.05. # Cut off was chosen according to Youden index
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Figure 1. Comparison between the four studied groups according to CT. A. miRNA-106b.

B. miRNA-198.
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Figure 2. Comparison between the four studied groups according to ACT. A. miRNA 106b.

B. miRNA-198.
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Figure 3. The use of ROC curve to discriminate patients with HCC (n = 32) from patients

without HCC (n = 100). A. AFP. B. miRNA-106b. C. miRNA-198.



