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Abstract. - OBJECTIVE: To investigate the
clinical significance of detecting serum level of
miR-17 in patients with hepatitis B virus (HBV)
induced liver fibrosis.

PATIENTS AND METHODS: A total of 200
HBV patients undergoing liver biopsy in Henan
Provincial People’s Hospital from June 2016
to December 2018, and 200 healthy subjects
during the same period were included. Serum
miR-17 level was detected by qRT-PCR. Multi-
variate Logistic regression analysis was con-
ducted to evaluate independent risk factors
of liver fibrosis in HBV patients. Meanwhile,
ROC curves were used to assess the value of
miR-17 in determining liver fibrosis severity of
HBYV patients.

RESULTS: 200 HBV patients were classified
into 4 groups based on the severity of liver fi-
brosis, including 52 cases in S0-1, 47 cases in
S2, 53 cases in S3, and 48 cases in S4. Serum
level of miR-17 was lower in healthy subjects
than that in HBV patients. In addition, the se-
rum level of miR-17 was negatively correlated
with liver fibrosis severity. The relative lev-
els of aspartate aminotransferase (AST), HBV-
DNA, albumin (ALB), platelets (PLT), aspartate
aminotransferase-to-platelet ratio index (APRI)
and miR-17 were the independent factors of
advanced liver fibrosis in HBV patients. Serum
level of miR-17 exerted a predictive potential in
diagnosis of the severity of HBV-induced liver
fibrosis.

CONCLUSIONS: Serum miR-17 level is highly
expressed in HBV patients, and negatively cor-
related with liver fibrosis severity, which could
be utilized as a non-invasive hallmark assessing
liver fibrosis severity in HBV patients.
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Introduction

Hepatitis B virus (HBV) infection is popular in
the world. It is reported that 2 billion people in the
world are infected with HBV, of whom 35 million
are chronic carriers'. HBV infection has become the
leading public health problem, and it is the tenth lead-
ing cause of death®. About 786,000 deaths per year
are resulted from HBV infection. In addition, acute or
chronic HBV infection is the major reason for chronic
hepatitis, cirrhosis, and liver cancer. Approximately
half of liver cancer deaths in 2010 can be attributed
to HBV infection. From 1990-2010, mortality of liver
cancer and cirrhosis has increased by 62% and 29%,
respectively’. HBV infection has become a sever pub-
lic health problem that we need to solve urgently.

MiRNAs are single-stranded, non-coding
RNAs involved in biological activities by degrad-
ing target mRNAs or inhibiting their translation’.
Finch et al* identified a great number of miRNAs
that participated in liver development, degenera-
tion, and diseases. Expression levels of these liv-
er-associated miRNAs are closely related to viral
hepatitis and other liver diseases.

MiR-17 is located on human chromosome
13g31.3°, and it displays a carcinogenic role dur-
ing tumor development®. MiR-17 is upregulated
in brain cancer’, hepatocellular carcinoma® and
colorectal cancer species’. As a novel regulator of
CYP7A1 signaling in liver lipid metabolism, miR-
17 is a potential therapeutic target in fatty liver'”.
The primary purpose of this study was to investi-
gate the serum miR-17 expression level in patients
with hepatitis B induced liver fibrosis and the cor-
relation between serum miR-17 levels with liver
fibrosis severity.
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Patients and Methods

Patients

A total of 200 patients with HBV-induced
liver fibrosis undergoing liver biopsy in Henan
Provincial People’s Hospital from June 2016 to
December 2018 were included, involving 103
males and 97 females. Their age was 32-70 years
and average BMI was 22.63 £3.79. All patients
with HBV-induced liver fibrosis were confirmed
by pathological examination. Inclusion criteria
were: (1) patients were diagnosed as chronic
HBYV infection; (2) HBsAg positive lasted for
over 6 months; (3) total bilirubin (TBil) level
was normal and alanine aminotrasferase (ALT)
level <400 U/L; (4) antiviral drugs were not re-
ceived within one year before liver biopsy. Ex-
clusion criteria were: (1) patients with abnormal
liver function caused by other hepatophilic vi-
rus infection, alcoholic liver disease, fatty liver
of various types, autoimmune liver disease or
other factors; (2) patients with serious heart,
lung and kidney diseases, rheumatism and im-
mune system diseases, metabolic diseases (i.e.,
diabetes and hyperthyroidism), HIV infection
and Wilson’s disease.

A total of 50 healthy subjects undergoing
health examinations during the same period
were included as controls, involving 25 males
and 25 females. Their age was 33-68 years and
average BMI was 22.17 £3.06. No significant
differences in age, sex and BMI were identi-
fied between HBV patients and healthy subjects
(p>0.05). This study was performed after ap-
proval of Hospital Ethic Committee and in-
formed consent from patients.

Serological Examination

Venous blood was collected in each subject
under the fasting state in the morning for ana-
lyzing alanine aminotrasferase (ALT), aspartate
aminotrasferase (AST), HBV-DNA, HBV mark-
ers, platelets (PLT), albumin (ALB), glutamyl
transferase (GGT), etc. Fibrosis-4 (FIB-4) index"!
and aspartate aminotransferase-to-platelet ratio
index (APRI)"? were calculated based on ALT,
AST and PLT. Meanwhile, the serum levels of
liver fibrosis markers, including propeptide of
type 1II procollagen (PIIINP), type IV collagen
(IV-C), hyaluronic acid (HA) and laminin (LN),
were detected. In addition, 3 ml of venous blood
of each subject was centrifuged at 3,500 r/min for
5 min, and the serum was collected and stored at
-80°C.
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Liver Biopsy and Pathological Diagnosis

Under the guidance of color Doppler ultra-
sound, a 16-G puncture needle was used for ob-
taining liver tissues (1.5-2.0 cm). The tissues were
then fixed, paraffin embedded, sliced, and stained
by hematoxylin and eosin (HE) and Masson
(Boster, Wuhan, China). Three pathologists were
independently responsible for pathological exam-
inations. Liver fibrosis severity was classified into
S0-1 (mild fibrosis), S2 (pronounced fibrosis), S3
(advanced fibrosis) and S4 (cirrhosis).

Quantitative Real Time-Polymerase Chain
Reaction (gRT-PCR)

Serum miRNAs were extracted using the miR-
Neasy Mini Kit (Qiagen, Hilden, Germany), which
were reversely transcribed using the TagMan mi-
croRNA reverse Transcription Kit (Thermo Fisher,
Waltham, MA, USA). QRT-PCR was performed to
amplify miR-17, with U6 as the internal reference.
Primer sequences were listed as follows. MiR-17,
F: 5-TGCAAAGTGCTTACAGTGCAG-3, R:
5-GTGCAGGGTCCGAGGTATTC-3’; U6, F:
5-GCTTCGGCAGCACATATACTAAAAT-3', R:
5-CGCTTCACGAATTTGCGTGTCAT-3".

Statistical Analysis

Statistical Product and Service Solutions
(SPSS) 20.0 (IBM Corp., Armonk, NY, USA)
was used for all statistical analysis. Data were ex-
pressed as mean + SD (standard deviation). Differ-
ences between two groups were analyzed by using
the Student’s #-test. Comparison between multiple
groups was done using One-way ANOVA test fol-
lowed by Post-Hoc Test (Least Significant Differ-
ence). Multivariate Logistic regression analysis
was conducted to evaluate independent risk factors
of liver fibrosis in HBV patients. Receiver operat-
ing characteristic (ROC) curves were depicted to
assess the diagnostic potential of miR-17. p<0.05
indicated the significant difference.

Results

Baseline Characteristics of HBV Patients
with Different Severities of Liver Fibrosis
200 HBV patients were classified into four
groups according to liver fibrosis severity, includ-
ing 52 cases in S0-1, 47 cases in S2, 53 cases in
S3 and 48 cases in S4. No significant differences
were found in age, sex and BMI between HBV
patients and healthy subjects (p>0.05). By analyz-
ing baseline characteristics of HBV patients with
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Table I. Baseline characteristics of patients with different severities of HBV induced liver fibrosis.

Variable SO-1 (n=52) S2 (n=47) $3 (n=53) S4 (n=48) F p
Age 40.24+7.52 41.33+7.92 40.67+7.02 41.29+7.57 0.953 0.416
Sex (male/female) 24/28 26/21 2924 24124 1.132 0.769
BMI (kg/m2) 2243 +3.11 2253 +351  22.65t3.57 23.13+3.78 1.023 0.542
HBeAg (+/-) 25/27 27720 25/28 25/23 1.293 0.731
ALT (U/L) 57.66+20.57 62.81£32.69  85.69+39.15  82.09+30.68  11.173  <0.001
AST (U/L) 46.59+20.77 526143210  66.02+39.24  61.38+35.06 3.535 0.016
HBV-DNA (Log copies/mL)  6.48+1.98 5.57+1.43 5.31+1.32 5.2541.19 6.544  <0.001
ALB (g/L) 42.97+1471 41.98+13.18 38.9412.67 35.99+11.87 2749 0.044
GGT (U/L) 28.49+4 87 41.76+6.28 53.91+6.98 62.76+7.98 3911 <0.001
PLT (109/L) 1792243894  152.87+433.87  131.77+28.96  102.77+21.91 5183 0.002
APRI index 1.28+0.43 1.88+0.49 2.6540.53 3.37£0.87 3.654 0.001
FIB-4 index 0.61+0.41 1.14+0.58 1.32+0.87 1.76+0.98 26.893  <0.001
PIIINP (ng/mL) 17.07£3.95 16.51+4.11 25.05+4.35 34.47+6.94 1734 <0.001
IV-C (ng/mL) 74.33+5.99 98.07+5.87 135.76+6.94  178.77+7.38 9.678  <0.001
HA (ng/mL) 32.75+10.75 72.86+11.35  117.57+11.95  189.34+1324 2496  <0.001
LN (ng/mL) 67.46+20.41 87.66+21.86  107.38+22.14  124.82+2345 1713 <0.001

Note: BMI: body mass index; ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALB: albumin, GGT: glutamyl
transferase, PLT: platelets, APRI: aspartate aminotransferase-to-platelet ratio index, FIB-4: fibrosis-4.

different liver fibrosis severities, it is shown that
levels of ALT, AST, HBV-DNA, ALB, GGT, PLT,
APRI index, FIB-4 index, PIIINP, IV-C, HA and
LN were significantly different among HBV pa-
tients in SO-1, S2, S3 and S4 (p<0.05) (Table I).

Serum MiR-17 Expression Level
in HBV Patients with Different
Severities of Liver Fibrosis

QRT-PCR data showed that serum level of miR-
17 was lower in healthy subjects than that in HBV
patients. In addition, the serum level of miR-17
gradually decreased with the deterioration of liver
fibrosis. The highest miR-17 level was found in
S0-1 HBV patients; while the lowest miR-17 level
was detected in S4 HBV patients (Figure 1). All
these results showed that serum level of miR-17 in
patients with hepatitis B induced liver fibrosis was
negatively correlated with liver fibrosis severity.

Independent Risk Factors of Liver
Fibrosis in HBV Patients

To illustrate the influence of miR-17 on liver
fibrosis, 200 HBV patients were also classified
into fibrosis group (S0-1+S2) and advanced fi-
brosis group (S3+S4). Multivariate Logistic re-
gression analysis revealed that AST, HBV-DNA,
ALB, PLT, APRI index, PIIINP, IV-C, HA, LN,
and miR-17 were the independent risk factors of
advanced liver fibrosis (OR = 1.213, 0.672, 0.788,
0.798, 1.338, 2.751, 2.381, 3.586, 1.954, 0.561, re-

spectively) (p<0.05, Table II). All these results
indicated that lowly expressed miR-17 was an un-
favorable factor to liver fibrosis in HBV patients.

Predictive Value of Serum MiR-17
in Liver Fibrosis of HBV Patients

ROC curves were depicted for assessing the
predictive value of miR-17 in HBV induced liver
fibrosis. In assessing S0-1 HBV, AUC was 0.685
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Figure 1. Serum miR-17 levels in healthy subjects and
HBYV patients with different severities of liver fibrosis (S0-1,
S2, S3 and S4). *p<0.05, compared with control, “p<0.05,
compared with SO-1, &p<0.05,compared with S2, “p<0.05,-
compared with S3.
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Table Il. Multivariate logistic regression analysis of independent risk factors of HBV-induced liver fibrosis.

Variable OR 95% CI P

ALT 1.781 0.891-1.783 0.378
AST 1.213 1.008-2.672 0.009
HBV-DNA 0.672 0.288-0.808 0.014
ALB 0.788 0.701-0.923 <0.001
GGT 1.472 0.783-1.581 0.451
PLT 0.798 0.571-1.138 0.032
APRI index 1.338 1.093-3.073 0.036
FIB-4 index 1.235 0.984-2.673 0.067
PIIINP (ng/mL) 2.751 1.357-5.935 <0.001
IV-C (ng/mL) 2.381 1.452-3.972 0.006
HA (ng/mL) 3.586 2.431-6.448 0.017
LN (ng/mL) 1.954 1.531-4.034 0.024
MiR-17 0.561 0.481-0.793 0.002

Note: ALT: alanine aminotransferase, AST: aspartate aminotransferase, ALB: albumin, GGT: glutamyl transferase, PLT:
platelets, APRI: aspartate aminotransferase-to-platelet ratio index, FIB-4: fibrosis-4.

(95% CI1=0.5813-0.7894, p=0.0015, Figure 2A).
In addition, miR-17 was able to distinguish S2
HBV from healthy subjects (AUC=0.6716, 95%
CI=0.5622-0.781, p=0.032, Figure 2B). Further-
more, miR-17 showed a better efficacy in predict-
ing S3 (AUC=0.7932, 95% CI=0.7069-0.8796,
p<0.001, Figure 2C) and S4 HBV (AUC=0.9169,
95% CI=0.8553-0.9784, p<0.001, Figure 2D).
All these results showed that miR-17 could have
a predictive value for patients with different de-
grees of HBV induced liver fibrosis, especially for
advanced fibrosis group.

Discussion

At present, TBil, plasma prothrombin activ-
ity, and clinically used indicators (ALT, AST and
GGT) contribute to reflect liver function defect.
They are used to diagnose hepatitis B virus related
acute-on-chronic liver failure (HBV-ACLF)". In
addition, detecting liver fibrosis markers in the
serum is conductive to reflect the severity of liver
inflammation and liver function. So, HA is an im-
portant component of connective tissues, which
is a high molecular polysaccharide. During the
chronic inflammation of the liver, the synthesis of
HA in the liver stromal cells is accelerated. At the
same time, due to the reduced ability of the liver to
degrade HA, its serum level abnormally increases.
PIINP is a type I1I collagen precursor. During the
formation of collagen fibers in the basement mem-
brane, extracellular type III procollagen cleaves
and forms PIIINP. IV-C is the main component of
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the basement membrane. Once the liver tissue and
basement membrane are damaged, ['V-C release is
stimulated. LN is a non-collagenous structural gly-
coprotein, which is synthesized by endothelial cells
and epithelial cells. Liver fibrosis triggers the depo-
sition of LN in the liver sinus and the release into
the blood"". Liver function is sensitive to the in-
flammation in the liver, manifesting as abnormally
activated ALT immediately after liver inflamma-
tion, and AST abnormality following the aggrava-
tion of liver inflammation. Meanwhile, the produc-
tion of HA and I'V-C is a sensitive symbol for liver
tissue damage caused by inflammation. With the
deterioration of inflammatory response in the liver,
liver fibrosis occurs and relevant markers are sig-
nificantly upregulated. Consistently, our findings
detected that serum levels of AST, HBV-DNA,
ALB, PLT, APRI, and fibrosis markers (PIIINP, IV-
C, HA, LN) were remarkably enhanced in patients
with HBV induced liver fibrosis, and they were
considered as risk factors for liver fibrosis. Serum
miRNAs are highly specific and stable, and can be
used as tumor hallmarks. Mitchell et al® reported
that mature miRNAs are resistant to freeze thaw-
ing, RNase, and DNase. They proposed that serum
level of miRNA-141 is able to distinguish prostate
cancer patients from healthy subjects. Apoptotic
and necrotic liver cells can release miRNAs syn-
thesized in cells into the blood circulation system,
showing a good stability'®. Zhang et al'® pointed out
that several miRNAs are highly specific in serum
of chronic HBV patients, which can accurately re-
flect types and severities of liver diseases. Through
microarray analysis of 135 HBV-ACLF patients,
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Figure 2. Predictive value of serum miR-17 in liver fibrosis of HBV patients. A, Predictive value of serum miR-17 in HBV
induced liver fibrosis S0-1 (AUC=0.685, 95% CI=0.5813-0.7894, p=0.0015). B, Predictive value of serum miR-17 in HBV in-
duced liver fibrosis S2 (AUC=0.6716, 95% CI=0.5622-0.781, p=0.032). C, Predictive value of serum miR-17 in HBV induced
liver fibrosis S3 (AUC=0.7932, 95% CI=0.7069-0.8796, p<0.001). D, Predictive value of serum miR-17 in HBV induced liver

fibrosis S4 (AUC=0.9169, 95% CI=0.8553-0.9784, p<0.001).

Ji et al® identified that miR-122 is upregulated in
serum of HBV-ACLF patients, and it is capable of
suppressing virus replication in Huh7 and HepG2
cells. Zhang et al* have shown that miR-122 is dif-
ferentially expressed in serum of patients with viral
or alcoholic liver diseases. Chen et al*? conducted
a clinical trial involving 107 chronic HBV patients
and 76 HBV-ACLF patients. They demonstrated
that miR-197 level in peripheral blood mononucle-
ar cells of these patients is downregulated with the
disease aggravation. In this paper, we found that
miR-17 was upregulated in serum of HBV patients.
With the deterioration of liver fibrosis, miR-17 was
gradually downregulated accordingly.

Liver fibrosis is a pathological change caused
by inflammatory reactions, persistent viral in-
fections, alcoholicity, drug toxicity, or genetic
factors®. Excessive deposition of ECM eventu-
ally results in liver fibrosis, and it will deteriorate
into cirrhosis if active treatment is lacked. Serum

miRNAs are closely related to liver fibrosis fol-
lowing HBV infection?*. MiR-138 and miR-143
are upregulated in circulatory blood system fol-
lowing liver fibrosis induced by chronic HBV in-
fection. MiR-138 is considered as an early stage
fibrosis hallmark, while miR-138 combined
miR-143 serve as hallmarks of advanced fibro-
sis*. MiR-33a is downregulated in the serum of
patients with chronic HBV infection combined
liver fibrosis, and its level is closely linked to fi-
brosis severity®. Trebicka et al?’ demonstrated
that circulatory level of miR-122 is negatively
correlated to fibrosis degree, which is co-mediat-
ed by miR-122 expressed in the serum and liver
tissues. In this study, we clarified that miR-17
was the independent risk factor of HBV induced
liver fibrosis. In addition, we further confirmed
that differentially expressed miR-17 could de-
termine fibrosis severity in HBV patients, espe-
cially advanced fibrosis. Lowly expressed miR-
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17 indicated fibrosis development. The novelty
of this study was that our findings could provide
a novel hallmark in diagnosis of HBV-induced
liver fibrosis. Nevertheless, Fibroscan test is not
conducted in recruited patients, which requires
for the further exploration.

Conclusions

In summary, serum level of miR-17 is highly
expressed in HBV patients, and negatively corre-
lated with liver fibrosis severity, which could be
utilized as a non-invasive hallmark assessing liver
fibrosis severity in HBV patients.
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