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Summary
Purpose: We aimed to detect expression changes of miRNA-203 in the serum of hepatocellular carcinoma (HCC)
patients before and after transarterial chemoembolization
(TACE), and to explore the clinical significance in influencing
the prognosis of HCC.

Results: MiRNA-203 was lowly expressed in the serum of
HCC patients than in controls. Its level was closely linked
to differentiation, metastasis and TNM stage. Serum level
of miRNA-203 in HCC patients was upregulated following
TACE. Overall survival was better in HCC patients expressing high level of miRNA-203 at post-TACE. Age (over 60
Methods: Serum levels of miRNA-203 in HCC patients years), large tumor size (≥ 5 cm), metastasis and stage III(n=100) and healthy subjects (n=100) were detected by RT- IV were risk factors of HCC death, while highly expressed
PCR. The relationship between miRNA-203 level and baseline miRNA-203 was a favorable factor.
characteristics of HCC was analyzed by Pearson correlation
Conclusions: Serum level of miRNA-203 is downregulattest. The prognostic potentials of miRNA-203 in HCC were
ed in HCC patients, which is upregulated following TACE.
evaluated by Kaplan-Meier method. Changes in miRNA-203
MiRNA-203 can be used to evaluate the prognosis in TACElevel before and after TACE in HCC patients were determined.
treated HCC patients.
Cox regression model was applied for analyzing potential
factors that may influence the prognosis in HCC.
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Introduction
Hepatocellular carcinoma (HCC) is a highly
prevalent malignant tumor, and its mortality ranks
third among malignant tumors [1]. Most HCC cases are already in the middle and advanced stages
when diagnosed. Only about 20% HCC patients can
be treated by surgery, radiofrequency ablation, and
liver transplantation [2]. The therapeutic efficacy
of surgical procedures in HCC treatment is not

ideal, with postoperative 5-year recurrence rate of
65-75% [3]. A great number of HCC patients develop metastases and therefore lose the re-treatment
opportunity [3]. It is necessary to find biomarkers
that can reflect tumorigenesis and development of
HCC [4].
Transcatheter arterial chemoembolization
(TACE) is one of the main palliative treatments
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for HCC. Iodized oil applied during the process of
TACE can embolize blood supply vessels of HCC
for a long period, thus achieving the anti-cancer
effect of TACE. At the same time, chemotherapy
drugs used in TACE can slowly and directly affect HCC foci [5]. So far, effective assessment of
postoperative efficacy of TACE and monitoring
relapse or metastasis of HCC are well concerned
[6,7].
MicroRNAs (miRNAs) are 22 nucleotide long
non-coding RNAs with endogenous regulatory
functions, which are mainly distributed in eukaryotes [8,9]. In addition, abnormally expressed
miRNAs are vital regulators in pathological progresses [9-11]. A relevant report demonstrated
that miRNAs largely influence cell phenotypes
and angiogenesis in HCC [12]. El-Halawany et al
[13] identified a series of miRNAs that are differentially expressed in HCC patients before and
after TACE. These miRNAs play an important role
on assessing the therapeutic efficacy of TACE in
HCC patients [14].
MiRNA-203 is an epithelial-specific, cancerassociated miRNA, which is located on human
chromosome 14q32-33. It assists skin cells to
build a protective layer on human squamous epithelial tissues, such as cervix, esophagus, bladder,
etc. Besides, miRNA-203 extensively participates
in regulating tumor cell behaviors as an oncogene
or a tumor suppressor [15,16]. Yin et al [17] pointed out that miRNA-203 level is clearly connected to gastric cancer development. The potential
role of miRNA-203 in influencing TACE efficacy
in HCC patients remains largely unclear. This
study aimed to detect the serum level changes
of miRNA-203 in HCC patients before and after
TACE, and to clarify its clinical significance.

TACE protocols

Methods

Follow-up

Subjects
Clinical data of HCC patients treated at Hainan General Hospital from June 2014 to May 2016 were retrospectively analyzed. They were pathologically diagnosed
as HCC by imaging examination or tissue biopsy. After
standard admission examinations and tests, HCC patients had TACE performed. All recruited subjects signed
written informed consent about this trial and surgical
procedures. This study was approved by the ethics committee of Hainan General Hospital.
Inclusion criteria: (1) Definite clinical diagnosis; (2)
No contraindications.
Exclusion criteria: (1) Patients had other treatment
except for TACE, such as chemotherapy, liver resection,
liver transplantation or ablation surgery; (2) Patients had
TACE for other reasons except for HCC; (3) Patients had
tumor metastases.
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TACE was conducted with catheterization of the
femoral artery with Seldinger technique. Intubation in
proper hepatic artery was performed by the guidance of
X-ray and iohexol was administrated for angiography of
tumor vessels. According to the distribution of tumor
lesions, TACE was performed in the selected branches
of blood supply arteries. Infusion chemotherapy drugs
were 15 mg hydroxycamptothecin (HCPT) combined 30
mg epirubicin (EPI) or 30 mg pirarubicin (THP-ADM).
For embolic agent, 10-30 ml of superliquidized iodized
oil (38%) mixed with 1-2 ml of microspheres (100-700
µm in diameter) was applied, which was adjusted according to the tumor number, tumor size and embolic vessel
diameter. There was at least an interval of 1-2 months
between two performances of TACE. Antiemetics, acid
suppression, liver protection and other symptomatic
treatments were conducted after TACE.
Blood sample collection
6 mL of venous blood was taken in the morning
from each subject under fasting state. The blood of HCC
patients was taken for blood tests 1-3 days before TACE
and one month after TACE, respectively. Blood samples
were centrifuged at 4°C, 3,600 r/min for 15 min, and the
upper layer serum was purified and stored at -80°C.
Reverse transcriptase-polymerase chain reaction (RT-PCR)
TRIzol method (Invitrogen, Carlsbad, CA, USA)
was applied for isolating RNAs from serum samples.
Through reverse transcription of RNA at 16°C for 30
min, 42°C for 30 min and 85°C for 5 min, the extracted
complementary DNA (cDNA) was used for PCR detection by SYBR Green method (TaKaRa, Tokyo, Japan). PCR
reactions were 3-min pre-denaturation at 94°C, followed
by 40 cycles at 94°C for 20 s, 60°C for 20 s and 56°C
for 40 s. Each experiment was performed in triplicate.
Primer sequences were listed as follows. MiRNA-203, F:
5’-TGGGGTGGGTGTGTCCAGC-3’, R: 5’-GCTTCGGCAGCACATATACTAAAAT-3’; U6, F: 5’-AGGTCGGTGTGAACGGATTTG-3’, R: 5’-GGGGTCGTTGATGGCAACA-3’.

HCC patients were followed up through telephone,
outpatient review, hospitalized investigation or other
methods for 5 years with 3-6 months interval. The therapeutic efficacy of HCC was assessed by performing enhanced CT in our hospital. Follow-up was terminated
until death or the deadline.
Statistics
SPSS 20.0 software (IBM, Armonk, NY, USA) was
used for all statistical analyses. Data were expressed as
mean ± standard deviation (SD). The t-test was performed
for analyzing differences between groups. Pearson correlation test was conducted to explore the relationship
between miRNA-203 level and baseline characteristics
of HCC patients. Prognostic potentials were assessed by
Kaplan-Meier method. Cox regression model was applied to analyze risk factors of HCC. P<0.05 indicated
significant difference.
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Results
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level of miRNA-203 was observed in HCC patients
with large tumor size (≥ 5 cm), moderate or high
level of differentiation, metastasis or stage III-IV
(p<0.05). However, its level was unrelated to age
and sex in HCC patients (p>0.05) (Table 2). It was
concluded that miRNA-203 level may influence
tumor size, differentiation, metastasis status and
TNM staging in HCC.

Baseline characteristics

In recruited 100 HCC patients, there were 48
males and 52 females, with average age 61.33 ±
15.06 years. A total of 53 males and 47 females
were recruited in the control group, with average
age of 59.82 ± 13.58 years. Baseline characteristics,
including sex ratio, age and other indicators were Prognostic potential of serum miRNA-203 in HCC
comparable between groups (p>0.05) (Table 1).
Postoperative follow-up lasted 5-60 months.
Differential serum level of miRNA-203 in HCC The median survival of recruited HCC patients was
33.6 months (mean 27.1). Based on the median sepatients
rum level of miRNA-203 in HCC patients before
Serum level of miRNA-203 in each subject TACE, they were classified to high miRNA-203
was determined by RT-PCR. Lower serum level of group and low miRNA-203 group. Kaplan-Meier
miRNA-203 was found in HCC patients than those survival curves revealed that the overall survival
of healthy controls (Figure 1A). A remarkable el- was higher in high miRNA-203 group than the othevation of miRNA-203 level was seen after TACE er group (p=0.0253) (Figure 2A). In a similar way,
(p<0.05) (Figure 1B), suggesting that miRNA-203 HCC patients were classified to high miRNA-203
could reflect the therapeutic efficacy of TACE in group and low miRNA-203 group based on the
HCC patients.
postoperative median serum level of miRNA-203.
Consistently, patients in high miRNA-203 group
The relationship between miRNA-203 level and basehad a better overall survival than the other group
line characteristics of HCC
(HR=7.295, p=0.0069) (Figure 2B). It was concludPearson correlation test was conducted to ex- ed that the high level of miRNA-203 improved
plore the relationship between miRNA-203 level by TACE was conductive to the prognosis of HCC
and baseline characteristics of HCC patients. Lower patients.

Table 1. Comparison of baseline characteristics of two groups
Variables

Control (n=100)

HCC (n=100)

χ2/t

p

59.82 ± 13.58

61.33 ± 15.06

-0.745

0.457

Male

48

53

0.5

0.572

Female

52

47

Age, years
Sex

Figure 1. miRNA-203 in HCC patients and healthy subjects and expression changes of miRNA-203 before and after TACE.
A: qRT-PCR data showed lower serum level of miRNA-203 in HCC patients than in controls. B: qRT-PCR data showed
increased serum level of miRNA-203 in HCC patients at post-TACE (*p<0.05).
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Figure 2. Diagnostic potential and prognostic potential of serum miRNA-203 in HCC. A: Kaplan-Meier survival curves
revealed that the overall survival was higher in high miRNA-203 group than in low miRNA-203 (p=0.0253). B: The
included 100 HCC patients were divided into two groups based on the median level of miRNA-203 detected one month
after TACE. Overall survival was better in HCC patients expressing high level of miRNA-203 at post-TACE (HR=7.295,
p=0.0069).

Table 2. The relationship between miRNA-203 level and baseline characteristics of HCC
Variables

n

MiRNA -203 level

t

p

<60

55

2.67±1.15

0.045

0.964

≥60

45

2.66±1.03

Male

63

3.04±1.59

1.761

0.081

Female

37

2.51±1.18

<5

62

2.98±1.41

3.485

0.001

≥5

38

2.08±0.94

Moderate/High

59

1.86±0.83

4.65

<0.001

Low

41

3.13±1.85

Yes

44

2.01±1.14

2.169

0.033

No

56

2.64±1.64

I-II

52

2.87±1.53

2.66

0.009

III-IV

48

2.13±1.22

Age (years)

Sex

Tumor size (cm)

Differentiation

Metastasis

TNM stage

Risk factors of HCC
Cox regression analysis uncovered that aged
over 60 years, large tumor size (≥ 5 cm), metastasis
and stage III-IV were risk factors of HCC death,
with the HR of 2.624, 2.118, 3.004, 1.502, 2.117 and
1.937, respectively. Highly expressed miRNA-203
was a protective factor of HCC (HR=0.782, p<0.05)
(Table 3).

Discussion
MiRNAs have been gradually applied in tumor treatment [18]. MiRNAs are differentially expressed between tumor tissues and normal ones
JBUON 2021; 26(2): 432

[19,20] and their abnormal profiling can directly
influence tumor development [21]. Owing to their
specific expression patterns, miRNAs may be promising tumor hallmarks [8]. Most studies detected
abnormally expressed miRNAs in histological samples of HCC, with limited clinical significance of
miRNAs as tumor hallmarks. MiRNAs are highly
stable in the human body fluids (i.e. blood, urine,
etc.) and they are highly specific in disease progression [4]. They can be non-invasive indicators
of tumors. In addition, expression changes of certain miRNAs before and after treatment provide a
new direction in developing cancer recurrence and
prognosis predictors.

Clinical significance of miRNA-203 in HCC treatment and therapeutic efficacy of TACE
Table 3. Risk factors of HCC analyzed by Cox regression
model
Variables

HR

95%CI

p

1.228-4.681

0.028

0.862-2.508

0.224

1.149-3.377

0.008

0.537-4.068

0.373

1.436-3.084

0.003

1.345-4.542

0.001

0.221-0.924

<0.001

Age (years)
<60

1

≥60

2.624

Sex
Male
Female

1
1.824

Tumor size (cm)
<5

1

≥5

1.502

Differentiation
Moderate/High
Low

1
3.078

Metastasis
No

1

Yes

2.117

TNM stage
I-II
III-IV

1
1.937

MiRNA-203 level
Low

1

High

0.782

The abnormally expressed miRNA-203 possibly
results from the abnormal regulation of CpG island
methylation in its promoter region [22]. Abnormal
hypermethylation of CpG island may cause transcriptional inactivation of tumor suppressor genes,
thereby silencing their expressions. Conversely,
abnormal hypomethylation of CpG island may activate proto-oncogenes, thereby inducing cell cancerization. Downstream genes of miRNA-203 are
abundant [23]. MiRNA-203 is multi-targeted for

433

downstream regulations. The complicated network
formed by miRNA-203 and multiple downstream
genes is responsible for cell phenotype regulations.
It is reported that miRNA-203 is downregulated in
colorectal cancer tissues and cell lines [24]. In this
paper, miRNA-203 was lowly expressed in serum
of HCC patients, indicating a potential anti-cancer
role. Furthermore, miRNA-203 level was found to
be related to differentiation, metastasis and TNM
staging in HCC. Kaplan-Meier curves proved the
prognostic potentials of miRNA-203 in HCC.
HCC patients in very early or early stage can be
treated by surgical resection, local radiofrequency
ablation, or liver transplantation. However, for
those in middle or advanced stage, TACE is preferred [13]. MiRNA-203 expressions were detected
in HCC patients 1-3 days before TACE administration and one month after, respectively. Interestingly, miRNA-203 was markedly upregulated following TACE. Meanwhile, high level of miRNA-203
at post-TACE was favorable to the prognosis in HCC
patients. Cox regression analysis also confirmed
that highly expressed miRNA-203 was a protective
factor of HCC. To sum up, miRNA-203 was a prognostic hallmark of HCC. It could also be applied to
monitor the therapeutic efficacy of TACE in HCC
patients.

Conclusions
Serum level of miRNA-203 is downregulated
in HCC patients, which is upregulated following
TACE. MiRNA-203 can be used to evaluate the
prognosis in TACE-treated HCC patients.
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