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Qirun Cheng, Lipeng Chen and Liping Ni

Department of Gastroenterology, Zhejiang Hospital, Hangzhou, Zhejiang, China

ABSTRACT

Objective: This study aims to investigate the association between miR-203 expression and the
prognostic value in patients with esophageal cancer by the method of systematic review and
meta-analysis.

Methods: We searched PubMed, Web of Science, Embase, and Cochrane Library to collect studies
on the relationship between miR-203 expression and the prognostic value of esophageal cancer up
to July 2023. Stata 15.0 statistical software was used for data analysis. Hazard ratio (HR) and 95%
confidence interval (Cl) were used as effect sizes.

Results: A total of 6 studies were included in this review, including 476 patients with esophageal
cancer. The results showed that miR-203 low expression was associated with worse overall survival
(OS) in patients with esophageal cancer compared with miR-203 high expression (HR = 2.80, 95%Cl:
1.99~3.93, p<0.001). The results of Egger's (p=0.154) and Begg's Tests (p=0.221) indicated no
obvious publication bias. Sensitivity analysis verified the robustness of the results obtained in this
study.

Conclusion: The expression of miR-203 is significantly correlated with the prognostic value in
patients with esophageal cancer. Esophageal cancer patients with high expression of miR-203 had
better prognosis than those with low expression of miR-203. Due to the limited studies included in
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this meta-analysis, more trials are needed to confirm the conclusions of this study in the future.

1 Introduction

Esophageal cancer, as one of the most aggressive gastrointes-
tinal malignancies, is also the sixth leading cause of current
cancer-related death [1], whose incidence rate is still on the
rise. According to Global Cancer Statistics 2020, there were
604,100 cases of esophageal cancer diagnosed worldwide in
one year, of which 544,076 patients died from esophageal
cancer [2]. The histological types of esophageal cancer
mainly include squamous cell carcinoma and adenocarci-
noma. The main treatment methods for esophageal cancer
involve surgery, radiotherapy, chemotherapy, etc. At present,
surgical treatment is still the first choice for esophageal can-
cer [3]. However, due to the biological characteristics of the
esophagus, the symptoms of patients with early esophageal
cancer are often not obvious, so patients with esophageal
cancer are often diagnosed in a relatively advanced stage of
the disease [4]. With the improvement of medical technol-
ogy, the survival time and quality of life of patients with
esophageal cancer have been significantly improved, but the
five-year survival rate is still about 15%-20% [5]. There are
many factors affecting the prognosis of patients with

esophageal cancer. To further improve the survival of
patients, and reduce local recurrence and metastasis, it is
still essential to investigate the factors affecting the progno-
sis of patients with esophageal cancer.

MicroRNAs (miRNAs), a class of non-protein-coding,
endogenous, are evolutionarily conserved small RNAs with a
length of approximately 20 to 24 nucleotides, playing a key
role in numerous biological processes. Mature miRNAs
binding RNA-induced silencing complex (RISC) are trans-
ported to the corresponding target mRNAs, regulating more
than one-third of human protein-coding genes. MiRNAs tar-
geting tumor suppressor genes or oncogenes can affect
tumor formation once they are abnormal, so these miRNAs
play a crucial role in regulating tumor suppressor genes or
oncogenes in vivo [6,7]. In 2018, a meta-analysis by Gao
et al. [8] displayed that high expression of miR-203 in tis-
sues was significantly correlated with better overall survival
(OS) of patients with esophageal cancer. However, in the
meta-analysis by Gao et al. [8], there were only two studies
on miR-203 expression related to the prognosis of esopha-
geal cancer. Later, more studies on the correlation between
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miR-203 expression and prognosis of esophageal cancer were
published.

Therefore, we used the method of systematic review and
meta-analysis to explore the correlation between miR-203
expression and prognostic value in patients with esopha-
geal cancer.

2 Methods

This systematic review and meta-analysis was conducted
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [9].

2.1. Literature retrieval

We searched PubMed, Web of Science, Embase, and Cochrane
Library databases to collect studies on the correlation between
miR-203 expression and prognostic value of esophageal can-
cer. The search deadline is July 2023. The main search strat-
egies are as follows: (“microRNA-203” OR “miR-203” OR
“miRNA-203") AND (“Esophageal cancer” OR “Esophageal
tumor” OR “Esophageal neoplasm” OR “Esophageal carci-
noma” OR “Esophageal malignant” OR “Esophageal oncology”
OR “Oesophageal cancer” OR “Oesophageal tumor” OR
“Oesophageal neoplasm” OR “Oesophageal carcinoma” OR
“Oesophageal malignant” OR “Oesophageal oncology” OR
“Esophagus cancer” OR “Esophagus tumor” OR “Esophagus
neoplasm” OR “Esophagus carcinoma” OR “Esophagus malig-
nant” OR "Esophagus oncology” OR "Cancer of the esopha-
geal" OR "Cancer of the esophageal”). Moreover, the literature
is traced through the review, supplemented by a manual
search. The language was restricted to English. The two
researchers conducted the search independently, checked the
differences encountered in the process, and reached a consen-
sus through discussion.

2.2. Inclusion and exclusion criteria

2.2.1. Inclusion criteria:

(1) Study type: retrospective cohort study; (2) Population:
patients diagnosed with esophageal cancer; (3) Exposure fac-
tors: The study group was defined as low expression of
miR-203 in tissues, while the control group was defined as
high expression of miR-203 in tissues; (4) Outcome indica-
tors: Overall survival (OS), and Disease-free survival (DFS).

2.2.2. Exclusion criteria
(1) Conference abstract, animal experiment, cell experiment;
(2) Insufficient data; (3) Research not published in English.

2.3. Literature quality evaluation and data extraction

Two researchers conducted literature quality evaluation and
data extraction independently, and finally cross-checked the
results. If there was a disagreement, its discussed to reach an
agreement. According to the Newcastle-Ottawa Scale (NOS)
[10] cohort analysis scale, the quality of the included studies

was assessed from three aspects: selection, comparability and
outcome measurement. The total NOS score is 9. High-quality
research is defined when NOS is not less than 6 scores.

Information extracted from the literature included: first
author, year of publication, region, assay method, tumor
TNM staging, sample source, tissue type, threshold defini-
tion, sample size, hazard ratio (HR) of OS or DFS and 95%
confidence interval (CI).

2.4. Statistical method

Stata 15.0 statistical software was used for data analysis. The
pooled HR and 95%CI were used to evaluate the relationship
between miR-203 expression and prognosis of esophageal can-
cer. If HR was not directly provided in the literature, but sur-
vival curves were, then Engauge Digitizer 11.3 software was
adopted to extract the data and calculate its HR and 95%CI.
Heterogeneity analysis was performed by Chi-square test and
I? statistics. If P <50% and p>0.05, there was good homoge-
neity among studies, and then a fixed-effects model (FEM)
was chosen for combined analysis. On the other hand, if there
was heterogeneity (P 250%, or p<0.05), a random-effects
model (REM) was used for analysis. The funnel plot was not
employed to assess publication bias, for less than 10 studies
were included in this review [11]. Therefore, Eggers and
Begg’s Tests were used to determine potential publication bias.
Finally, sensitivity analysis was performed to verify the robust-
ness of the results obtained.

3 Results
3.1. Literature screening results

After strict screening, a total of six published papers [12-17]
were entered into this review (Figure 1), including 476 patients
with esophageal cancer. Five of them reported OS, and one
reported DFS. Besides, one was from Japan [12], one from
Czech [13], and the other four from China [14-17]. The basic
characteristics of the included publications are shown in Table
1. The included articles were published from 2014 to 2019.
All the samples were derived from esophageal cancer tissue.
The tumor stages covered I to IV. The histopathologic type in
the three articles was esophageal squamous cell carcinoma
[12,14,17], one esophageal adenocarcinoma [13], and the
other two esophageal cancer without definite histopathological
classification [15,16].

3.2. Quality assessment results of the included literature

The results of the quality assessment of the included litera-
ture are shown in Supplementary Table S1. The NOS scores
of the included studies were all above 5, indicating
high-quality publications included. All studies scored four
for case selection, which was rated as “low risk of bias” Four
studies scored 2 points for comparability between groups
[12-14, 16], and the other two scored 1 point [15, 17]. Five
articles scored 1 point in exposure factor measurement [12-
14, 16,17], and one scored 2 points [15].
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Figure 1. Document retrieval flow chart.

Table 1. Basic features included in the meta-analysis.
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Tumor

Study Year Region  Source of samples Histology  stage Cases Detection method cut-off value Results
Okumura 2014 Japan Tissue ESCC I-IV 20 gRT-PCR 2-fold change 0s
Hezova 2015 Czech Tissue EAC NR 22 gRT-PCR Median DFS

Qi QF 2016 China Tissue ESCC -l 50 qRT-PCR NR [N

Liu YB 2016 China Tissue ESCC I-IvV 119 gRT-PCR Median oS

Shao YJ 2017 China Tissue EC NR 169 gRT-PCR NR 0s

He RQ 2019 China Tissue EC NR 96 NCRPAD Mean oS

NCRPAD: non-coding RNA profiling array data; NR: not reported; OS: overall survival; DFS: disease-free survival; EC: Esophageal cancer; ESCC: Esophageal Squamous
Cell Carcinoma; gRT-PCR: quantitative Real-time Polymerase chain reaction; EAC: Esophageal adenocarcinoma.

3.3. Main results of meta-analysis

Five published papers reported OS [12, 14-17]. There was
no significant heterogeneity across the studies (I’= 10.0%,
p=0.349), so a FEM was used for pooled analysis. The
pooled results showed (Figure 2) that compared with the
high expression of miR-203, the low expression of miR-203
could reduce the OS of patients with esophageal cancer (HR
= 2.8, 95%CI: 1.99~3.93, p<0.001).

3.4. Effect of miR-203 expression on DFS in patients
with esophageal cancer

Only one paper reported the correlation between miR-203
expression and DEFS in patients with esophageal cancer [17].
The study by Qi et al. [17] showed that patients with

esophageal cancer with low expression of miR-203 had worse
DFS compared with high expression of miR-203 (HR= 2.47,
95%CI: 1.11~5.53, p=0.026).

3.5. Publication bias detection

Publication bias of included studies for OS was determined
by Egger’s and Begg’s tests. The P-value of Egger’s test was
0.154, and the P-value of Begg’s test was 0.221, indicating no
obvious publication bias in this meta-analysis.

3.6. Sensitivity analysis

After omitting each study, there was no significant change in
the results of meta-analysis regarding OS (Figure 3), indicat-
ing that the conclusion of this study has good robustness.
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Figure 2. Forest plot of miR-203 expression associated with overall survival of esophageal cancer.

Figure 3. Sensitivity analysis to verify the robustness of the results of overall survival.

4 Discussion

As a member of the miRNAs family, miR-203 is specifi-
cally expressed in epithelial tissues [18], and its expression
level is significantly different in malignant tumors from
different tissues [15, 19]. MiR-203 can act as an oncogene
or a tumor suppressor gene, interacting with multiple
mRNA target genes and participating in the occurrence
and development of tumors at different stages. MiR-203 is
located in the 14q32.33 region, which is an unstable region
on chromosomes, and the loss of heterozygosity in this
region may be a key factor leading to malignant tumors
[20,21]. Two members of this family are miR-203a and
miR-203b. In previous studies, the abnormal expression of
miR-203 has been shown to be closely related to the pro-
gression of various tumors, such as reduced expression in
nasopharyngeal carcinoma [22], melanoma [23], cervical
cancer [24], and lung cancer [25], etc. When studying the
expression of miR-203 in esophageal cancer, Feber et al.
[26] found that compared with normal esophageal tissues,
the expression of miR-203 in esophageal squamous cell
carcinoma and esophageal adenocarcinoma decreased by

1/10-1/2 times, suggesting that miR-203 may play an
essential role as a tumor suppressor gene in esophageal
cancer. Zhang et al. [27] reported that circ-PRMT5 could
stimulate migration in esophageal cancer by binding
miR-203. The study by Wang et al. [28] showed that,
through regulating miR-203/Slug, circRNA-0008717 could
promote cell proliferation, migration, and invasion in
esophageal cancer cells.

The results of this meta-analysis showed that miR-203
expression in tissues was significantly correlated with the
prognosis of patients with esophageal cancer. High expres-
sion of miR-203 was associated with better OS prognosis in
patients with esophageal cancer. Although only 5 records
were included, the homogeneity of these 5 publications was
good, and the conclusion of the combined analysis was
robust. This was confirmed by sensitivity analysis. There
was also no significant publication bias in this meta-analysis
based on Egger’s and Begg’s Tests. There was only one
study on the relationship between miR-203 expression and
DEFS in patients with esophageal cancer. The results of DFS
were also consistent with the conclusions of OS. Hezova
et al's study showed that high expression of miR-203 in



patients with esophageal cancer was associated with better
DES prognosis [13]. The conclusions of this meta-analysis
are consistent with those of Gao et al. [8]. However, com-
pared with the study of Gao et al. [8], there were 5 studies
on OS in our meta-analysis, which reached a more robust
conclusion. Therefore, miR-203 in cancer tissues has the
potential to be one of the prognostic markers of esophageal
cancer. In actual clinical practice, miR-203 can be com-
bined with other markers, such as serum markers or other
miRNAs, to comprehensively judge the prognosis of patients
with esophageal cancer. Thus, the accuracy of judgment
can be provided. Then, corresponding treatment measures
can be taken to improve the prognosis of patients with
esophageal cancer.

Although we have searched four English databases com-
prehensively and conducted systematic analysis, there were
still several limitations. First, there were few publications
included in this study, only 5 related to OS There was
only one paper involving DFS, and no more studies can be
combined for analysis at present, which needs to be veri-
fied by more studies in the future. Limitations in the num-
ber of references may impact the robustness of the results
obtained. Second, this study included only published stud-
ies in English, and excluded potential high-quality studies
in other languages, which might lead to certain selection
bias. Third, the sample size of this study was limited.
Fourth, the research population included in this study was
limited, namely China, Japan and Czech. Therefore,
whether the conclusions of this study could be extrapo-
lated to populations in other countries needs more trials
to confirm.

In conclusion, the expression of miR-203 is significantly
correlated with the prognostic value of esophageal cancer.
Esophageal cancer patients with high expression of miR-203
had better prognosis than those with low expression of
miR-203. miR-203 is expected to be a prognostic marker for
patients with esophageal cancer. Therefore, this study has
important clinical significance. Considering the limitations
of this meta-analysis, such as the small sample size and
number of included studies, more trials with more rigorous
designs are needed to confirm the conclusions of this review
in the future.
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