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It has been reported that microRNA-206(miR-206) plays an important role in cancers and could be used as a prognostic biomarker.
However, the results are controversial. Therefore, we summarize all available evidence and present a meta-analysis to estimate the
prognostic value of miR-206 in various cancers. The relevant studies were collected by searching PubMed, EMBASE, and Web of
Science databases until August 21, 2020. Hazard ratios (HRs) and odds ratios (ORs) with 95% confidence intervals (CIs) were
applied to explore the association between miR-206 and survival results and clinicopathologic features. Sources of heterogeneity
were investigated by subgroup analysis and sensitivity analysis. Publication bias was evaluated using Egger’s test. Twenty articles
involving 2095 patients were included in the meta-analysis. The pooled HR showed that low miR-206 expression was
significantly associated with unfavourable overall survival (OS) (HR =2.03, 95 CI%: 1.53-2.70, P < 0.01). In addition, we found
that low miR-206 expression predicted significantly negative association with tumor stage (III-IV VS. I-II) (OR = 4.20, 95% CIL:
2.17-8.13, P <0.01), lymph node status (yes VS. no) (OR =3.58, 95%: 1.51-8.44, P=0.004), distant metastasis (yes VS. no)
(OR=3.19, 95%: 1.07-9.50, P=0.038), and invasion depth (T3+T4 vs. T2+TI) (OR=2.43, 95%: 1.70-3.49, P <0.01).
miR-206 can be used as an effective prognostic indicator in various cancers. Further investigations are warranted to validate the

present results.

1. Introduction

MicroRNAs (miRNAs) are a class of small noncoding
single-stranded RNAs (20 to 24 nucleotides) with the
function of regulating gene expression by binding to
the 3'-UTR of the target mRNA [1]. miRNA plays an
indispensable role in differentiation, proliferation, metab-
olism, hemostasis, apoptosis, and inflammation [2-6].
Increasing evidence has shown that miRNAs play an
important role in tumor progression and can be used
for clinical purposes such as diagnosis and prognosis of
tumors [7-9]. Among them, miR-206 is one of the most
attractive miRNAs.

miR-206 is a 21-nucleotide miRNA molecule, located on
the human chromosome 6p12. 2 [10]. miR-206 was first dis-
covered in skeletal muscle and belonged to one of the mem-
bers of the “muscle-specific miRNA (myomiR)” family [11].
miR-206 is considered to be a tumor suppressor and down-
regulated in a variety of tumors. Fact has disclosed that
miR-206 participates in tumor cell proliferation, differentia-
tion, invasion, metastasis, and other processes by regulating
genes related to cell cycle, division, and apoptosis, such as
Cyclin D2, MET, STAT3, and VEGF [12]. Additionally, more
and more studies have found that low miR-206 expression
was significantly associated with unfavourable prognosis in
cancers, such as malignant astrocytomas, melanoma, gastric
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cancer (GC), colorectal cancer (CRC), osteosarcoma, acute
myeloid leukemia (AML), cervical cancer (CC), nonsmall cell
lung cancer (NSCLC), renal clear cell carcinoma (RCC), and
esophageal squamous cell carcinoma (ESCC) [13-28]. How-
ever, several other studies have reached the opposite conclu-
sion [29-32]. At present, the prognostic values of miR-206 in
cancers have still not been fully elucidated. In this study, we
conducted a meta-analysis to synthetically evaluate the clini-
copathological and prognostic values of miR-206 in cancers.

2. Material and Methods

2.1. Search Strategy. Articles in electronic databases
(PubMed, EMBASE, and Web of Science) published until
August 21, 2020, were searched using the following key-
words: “MicroRNA-206 OR miR-206" OR “miRNA-206"
AND “cancer OR carcinoma OR neoplasm OR tumor OR
tumor”. Language restrictions were set in English. The titles,
abstracts, full texts, and the possible reference lists were
screened to identify qualified studies. The study was imple-
mented according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines.

2.2. Inclusion and Exclusion Criteria. Three researchers
(RQ.L, SHY.ZH, and SHJ.P) independently conducted the
literature search, and disagreements were resolved by
consensus. The inclusion criteria were as follows: (1) they
investigated the relationship between miR-206 with survival
outcome in any type of cancer; (2) they categorized patients
into low and high-expression groups based on the miR-206
expression; (3) they provided sufficient data to calculate the
hazard ratio (HR) and the 95% confidence interval (CI); (4)
they detected the expression of miR-206 in human tumor
tissue or serum; and (5) they were published in English.
The exclusion criteria were as follows: (1) they provided
insufficient data to calculate HR and the 95% CI; (2) they
were case abstract, case reports, conference papers, reviews,
letters, published in non-English languages, and data from
the public databases; (3) they were duplicated or overlapped
studies; and (4) they were laboratory studies on cell lines or
animals level.

2.3. Data Extraction and Quality Assessment. Three
researchers (RQ.L, SHY.ZH, and SH]J.P) independently
checked the included studies and extracted the required data.
The relevant information included the name of the first
author, publication year, country, study design, tumor type,
sample size, detected sample, analysis type, detection
method, overall survival (OS), disease-free survival/progres-
sion-free survival (DFS/PFS)), hazard ratio (HR), odds ratios
(OR), and the corresponding 95% CI. For studies reporting
the results of both univariate and multivariate analyses, the
multivariate analysis was selected as it was more accurate.
We assessed the quality of each study according to the New-
castle-Ottawa Quality Assessment Scale (NOS) [33]. NOS
scores of 0-3, 4-6, and 7-9 denoted low, moderate, and high
quality, respectively.
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2.4. Statistical Analysis. All data analyses were performed
using the STATA version 12.0 software (Stata Corporation,
College Station, TX, USA). HR, OR, and their corresponding
95% CI were used to analyze the pooled data. Statistical
variables described in the study were used directly in our
analysis. Otherwise, we used the Engauge Digitizer version
4.1 to extract data from graphical survival plots according
to the methods described by Tierney et al. [34]. A forest plot
was used to explore the prognostic role of miR-206 in
cancers. A fixed-effects model was used when I* was <50%.
Otherwise, a random-effects model was adopted. Subgroup
analyses were performed to explore the sources of hete-
rogeneity. Sensitivity analysis was used to verify the stability
of the meta-analysis. The funnel plot and Egger’s test were
used to assess publication bias. P < 0.05 denoted statistical
significance.

3. Results

3.1. Literature Search. Through a systematic literature search
of designated databases, we primarily identified a total of
1603 articles. After the removal of 883 duplicate publications,
720 articles remained. We further excluded 686 articles by
browsing the titles and abstracts. After full-text review, four-
teen articles were further excluded. Finally, twenty retrospec-
tive articles published from 2010 to 2020 were included in the
meta-analysis. The flow diagram of the literature search is
shown in Figure 1.

3.2. Study Characteristics. The total number of patients in the
included studies was 2089 (range: 41-372 patients). Eighteen
studies were produced in China, and two in Europe. Thirteen
studies detected the expression of miR-206 in tumor tissues,
and seven studies in serum. All articles used polymerase
chain reaction (PCR) to detect the miR-206 expression. The
pooled HR of eleven studies adopted multivariate analysis,
and nine used univariate analysis. Ten studies directly pro-
vided the HR and 95% CI. These had to be extracted from
the survival curve in the remaining eight articles. Twelve dif-
ferent cancers were assessed in this study, including rhabdo-
myosarcomas (RMS) [32], malignant astrocytomas [13],
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TaBLE 1: Basic information of eligible studies for miR-206.

Study Year Country Study Tumor type Sarpple Detected  Detected Analysis SuI'ViV.al Source of NOS
type size sample method type analysis HR score
Wang 2013  China R Astrocytomas 108 Tissue qRT-PCR  Univariate (ON Reported 6
Tian 2015 China R Melanoma 60 Serum qRT-PCR  Multivariate  OS, DFS  Reported 6
Yang 2013  China R GC 98 Tissue qRT-PCR  Multivariate (N Reported 7
Liu 2017  China R CRC 73 Serum qRT-PCR  Multivariate OS, DFS  Reported 6
Zhang 2014  China R Osteosarcoma 100 Serum qRT-PCR  Multivariate  OS, DFS  Reported 6
Shi 2015  China R GC 220 Tissue qRT-PCR  Multivariate (6N Reported 7
Sun 2015  China R CRC 80 Tissue qRT-PCR  Multivariate (O Reported 7
Chen 2017  China R CC 41 Tissue qRT-PCR  Multivariate (0N} SC 7
Cui 2018  China R CC 56 Tissue qRT-PCR  Univariate oS SC 6
Hou 2016  China R GC 150 Serum qRT-PCR  Multivariate = OS, DFS SC 7
Ling 2014  China R CcC 66 Tissue qRT-PCR  Multivariate (O SC 7
Liu 2019 China R AML 73 Serum qRT-PCR  Univariate OS, DFS SC 7
Xue 2016  China R NSCLC 116 Tissue qRT-PCR  Univariate (6N Reported 6
Guo 2020 China R RCC 60 Tissue qRT-PCR  Multivariate (O Reported 7
Chen 2019  China R RCC 46 Tissue qRT-PCR  Univariate (N SC 6
Zhang 2019  China R ESCC 52 Tissue qRT-PCR  Univariate (ON SC 6
Missiaglia 2010 UK R RMS 119 Tissue qRT-PCR  Multivariate (N Reported 7
Heinemann 2018 Germany R RCC 68 Serum qRT-PCR  Univariate  OS, PFS SC 6
Quan 2018  China R BC 372 Tissue qRT-PCR  Univariate (0N SC 6
Han 2017  China R CC 131 Serum qRT-PCR  Univariate DFS SC 7

Abbreviation: R: retrospective; P: prospective; RMS: rhabdomyosarcomas; BC: breast cancer; GC: gastric cancer; RCC: renal cell carcinomas; CRC: colorectal
cancer; AML: acute myeloid leukemia; CC: cervical cancer; ESCC: esophageal squamous cell carcinoma; OS: overall survival; DFS: disease-free survival; PES:

progression-free survival; SC: survival curve.

melanoma [14], GC [15, 18, 22], CRC [16, 19], osteosarcoma
[17], RCC [26, 27, 29], AML [24], CC [20, 21, 23, 30], breast
cancer (BC) [31], NSCLC [25], and ESCC [28]. The mean
NOS scores of the included studies were 6.5. The basic study
data are shown in Table 1.

3.3. Meta-Analysis Findings

3.3.1. Low miR-206 Expression and OS. Nineteen studies
involving 1964 patients explored the relationship between
miR-206 expression and prognosis using OS. We used a
random-effects model to calculate the pooled HR (95% CI)
owing to moderate heterogeneity (I* = 77.2%). The results of
the meta-analysis revealed that low miR-206 expression was
significantly associated with unfavourable OS (HR =2.03, 95
CI%: 1.53-2.70, P < 0.01). The forest plot is shown in Figure 2.

3.3.2. Subgroup Analysis for OS. We conducted subgroup
analysis based on cancer type, analysis type, race, detected
sample, source of HR, and sample size. The results were
shown in Table 2. The findings revealed that low miR-206
expression indicated poorer OS in the subgroups of GC
(HR=2.79, 95% CI:1.82-4.30) (Supplemental Figure 1),
CRC (HR=1.89, 95% CIL 1.33-2.67) (Supplemental
Figure 2), CC (HR =1.76, 95% CI: 1.30-2.38)(Supplemental
Figure 3), multivariate analysis (HR =2.24,95% CI: 1.85-
2.72)(Supplemental Figure 4), Asian (HR=2.23,95% CI:
1.69-2.93) (Supplemental Figure 5), tissue (HR =2.05, 95%

CL: 1.49-2.82) (Supplemental Figure 6), data from reported
(HR=2.92, 95% CI: 2.10-4.06) (Supplemental Figure 7),
sample size > 100 (HR = 2.82, 95% CI: 1.34-5.90), and sample
size <100 (HR=1.79, 95% CI: 1.35-2.38) (Supplemental
Figure 8). As for the other subgroups, we did not observe any
statistical differences. In addition, we noted the absence of
heterogeneity in stratified studies with GC and CRC (I*=0
and 0, respectively). Therefore, we believe that cancer type
may be the source of heterogeneity.

3.3.3. Low MicroRNA-206 Expression and DFS/PFS. Seven
studies involving 698 patients documented the relationship
between miR-206 expression and prognosis using DFS/PFS.
We used a random-effects model to calculate the pooled HR
(95% CI) owing to the obvious heterogeneity (I* = 83.3%).
The results showed that low miR-206 expression did not
exhibit a significant association with DFS/PFS (HR: 1.54,
95% CI: 0.78-3.04, P = 0.216). The forest plot is illustrated in
Figure 3.

3.3.4. Low MicroRNA-206 Expression and Clinicopathological
Features. We summarized data regarding the association
between low miR-206 expression and clinicopathological fea-
tures, including gender, age, tumor diameter, tumor stage,
tumor differentiation, lymph node status, distant metastasis,
and invasion depth metastasis. The results were displayed in
Table 3. The pooled OR showed that low miR-206 expression
had a negative association with tumor stage (III-IV VS. I-II)
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Study %
ID HR (95% Cl) weight
Wang (2013) * 6.90 (1.10, 18.30) 2.71
Tian (2015) e 4.88(2.09,1029)  4.92
Yang (2013) ‘;—’_ 2.60 (1.80, 5.80) 5.99
Liu (2017) —0-?— 1.75(1.14, 2.45) 7.00
Zhang (2014) —?—0— 542(1.31,11.28)  3.73
Shi (2015) i - 6.82(1.51,21.29)  2.93
Sun (2015) — 2.68 (1.14, 5.96) 4.78
Chen (2017) —0— 1.88(1.18,3.01) 6.59
Cui (2018) —0—%— 1.52 (1.01, 2.28) 6.89
Hou (2016) — 2.39 (1.16, 4.92) 528
Ling (2014) * 6.60 (1.46, 29.70) 2.47
Liu (2019) —— 2.00 (1.08, 3.72) 5.81
Xue (2016) — 4.60 (2.77, 8.48) 6.12
Guo (2020) T 1.70 (1.02, 2.81) 6.39
Chen (20219) e 1.91 (1.03, 3.54) 5.82
Zhang (2019) = 1.28 (1.06, 1.54) 7.75
Missiaglia (2010) e 1.90 (0.96, 3.87) 5.41
Heinemann (2018) — 0.20 (0.07, 0.51) 4.05
Quan (2018) —_—t 0.47 (0.23, 0.95) 5.35
Overall (I = 77.2%, P = 0.000) <> 2.03 (1.53,2.70) 100.00
Note: weights are from random effects analysis
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FIGURE 2: Forest plot of the relationship between low miR-206 expression and OS.

(OR =4.20, 95% CI: 2.17-8.13, P < 0.01), lymph node status
(yes VS. no) (OR =3.58, 95%: 1.51-8.44, P =0.004), distant
metastasis (yes VS. no) (OR=3.19, 95%: 1.07-9.50, P =
0.038), and invasion depth (T3 +T4 vs. T2+ T1) (OR=
2.43, 95%: 1.70-3.49, P<0.01). Furthermore, we also
observed there was no significant association between low
miR-206 expression and gender (male VS. female) (OR =
0.90, 95 CI%: 0.68-1.17, P=0.421), age (old VS. young)
(OR=1.23, 95% CI: 0.96-1.59, P=0.101), tumor diameter
(big vs. small) (OR =1.39, 95% CI: 0.83-2.32, P=0.215),
and tumor differentiation (poor VS. moderate/well) (OR =
1.30, 95% CI: 0.71-2.38, P = 0.398).

3.4. Sensitivity Analysis. We implemented sensitivity analysis
by sequentially deleting each of the included studies. The
results for OS were consistent with the comprehensive
analysis, confirming that our results were stable (Figure 4).
However, sensitivity analysis for DES/PFS showed that the
results were unstable (Figure 5).

3.5. Publication Bias. The funnel plots were used to qualita-
tively assess the publication bias for OS or DFS/PFS, and
Egger’s test was applied to quantify the publication bias.
The P value of Egger’s test was 0.051 for OS (Figure 6) and
0.520 for DFS/PES (Figure 7). P was more than 0.05, and
no significant bias was observed.

4. Discussion

Cancer has surpassed all other diseases and has become the
leading cause of death worldwide. According to the survey,

there were 18.1 million new cancer cases and 9.6 million can-
cer deaths worldwide in 2018 and showed a clear upward
trend in developing countries [35]. It is urgent to find effec-
tive ways of prevention and treatment. Studies have con-
firmed that miRNA-206 plays a very important role in the
development of tumors. miR-206 is involved in cell prolifer-
ation, differentiation, and metastasis by inhibiting mRNA
translation or directly degrading mRNA through incom-
pletely pairing with the 3’ -untranslated region of the targeted
mRNA [36]. Our meta-analysis indicated that miR-206 can
effectively predict the prognosis of different tumors. Prog-
nostic markers are helpful for the early identification of high-
and low-risk patients, resulting in individualized treatment
for each patient. As a novel prognostic marker, we believe
miR-206 may assist physicians in comprehensively evaluat-
ing patients’ condition and more accurately predicting clini-
cal outcomes and may serve as a new therapeutic target.

To the best of our knowledge, our study is the first meta-
analysis to explore the prognostic value of miR-206 in vari-
ous tumors. The comprehensive analysis found that low
miR-206 expression was significantly associated with unfa-
vourable OS (HR =2.20, 95 CI%: 1.53-3.16, P < 0.01). Sub-
group analysis for OS showed that low miR-206 expression
mainly displayed the adverse prognosis in GC (HR =2.79,
95% CI: 1.82-4.30), CRC (HR=1.89, 95% CI: 1.33-2.67),
and CC (HR=1.76,95% CI: 1.30-2.38), indicating that
miR-206 has better predictive effect for the three types of
tumors. In order to exclude the influence of different races,
we separately analyzed the yellow and the white race. The
results showed that the low miR-206 expression was closely
associated with poor prognosis in the yellow race (HR =2.23,
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TaBLE 2: Subgroup analysis for OS in patients with low miR-206 expression.
Stratified analysis No. of studies No. of patients P value Heterogeneity
¥ ’ “OtP I? (%) P value Model
Cancer type
GC 3 468 <0.001 0 0.371 Fixed
CRC 2 153 <0.001 0 0.359 Fixed
CC 3 163 <0.001 43.5 0.17 Fixed
RCC 3 174 0912 87.6 <0.001 Random
Others 8 1000 0.003 85.4 <0.001 Random
Analysis type
Univariate analysis 8 891 0.149 85.9 <0.001 Random
Multivariate analysis 11 1067 <0.001 33 0.135 Fixed
Race
Caucasian 2 187 0.686 924 <0.001 Random
Asian 17 1771 <0.001 73.8 <0.001 Random
Sample
Tissue 13 1434 <0.001 74.8 <0.001 Random
Serum 6 524 0.068 83 <0.001 Random
Source of HR
Reported 10 1034 <0.001 54.3 0.02 Random
SC 9 924 0.105 77 <0.001 Random
Sample size
>100 7 1185 0.006 81.6 <0.001 Random
<100 12 773 <0.001 71.7 <0.001 Random
Study %
ID HR (95% CI) weight
|
Tian (2015) | — 4.29 (1.93, 9.63) 14.59
|
|
Liu (2017) e 194(1.20,273)  17.17
|
Zhang (2014) :—.— 5.88 (1.56,12.08)  12.96
|
Hou (2016) S 2.57 (1.13, 5.83) 14.47
|
|
Liu (2019) — 1.70 (1.02, 2.80) 16.64
|
Han (2017) - 1 0.11 (0.02,0.37) 10.54
|
|
Heinemann (2018) e | 0.42 (0.08, 0.51) 13.63
|
Overall (I? = 83.3%, P = 0.000) i> 1.54 (0.78, 3.04) 100.00
|
|
|
1
1

T
.024

41.7

FIGURE 3: Forest plot of the relationship between low miR-206 expression and DFS/PFS.

95% CI: 1.69-2.93), but not in the white race (HR = 0.635, 95%
CI: 0.07-5.758), suggesting that the results were more applica-
ble to the yellow race based on existing evidence. In addition,
we found that low miR-206 expression exhibited no significant
association with DFS/PFS. However, the sensitivity analysis for
DFS/PES indicated that the results were not stable. We specu-
late that it may be related to the limited studies and the quality

of the researches. However, both sensitivity analysis and publi-
cation bias for OS proved that the comprehensive results were
very stable. In view of the above results, we have sufficient rea-
sons to believe that miR-206 is a suitable and effective prognos-
tic indicator of cancers for clinical application.

We also summarized the relationship between low miR-
206 expression and clinical features. Studies have shown that



BioMed Research International

TaBLE 3: Association between low miR-206 expression and clinicopathological features.

Clinicopathologic features No. of studies No. of patients Estimate OR (95% CI) P value 2 (% )H ??;iznelzo del
Gender (male vs. female) 11 1060 0.88 (0.68-1.14) 0.321 0 0.959  Fixed
Age (old vs. young) 11 1028 1.20 (0.94-1.53) 0.137 0 0.495  Fixed
Tumor diameter (big vs. small) 8 634 1.39 (0.83-2.32) 0.215 572 0.022 Random
Tumor stage (III-IV vs. I-II) 10 896 4.20 (2.17-8.13) <0.001 75 <0.001 Random
Tumor differentiation (poor vs. moderate/well) 9 798 1.34 (0.77-2.30) 0299 65.6 0.003 Random
Lymph node status (yes vs. no) 9 728 3.58 (1.51-8.44) 0.004 819 <0.001 Random
Distant metastasis (yes vs. no) 5 516 3.19 (1.07-9.50) 0.038 67 0.016 Random
Invasion depth (T3 + T4 vs. T2 + T1) 4 538 2.43 (1.70-3.49) <0.001 0 0.412 Fixed

Meta-analysis random-effectsestimates (exponential form)

Study ommited

Wang 2013|+-
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FIGURE 4: Sensitivity analysis for OS.
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FIGURE 5: Sensitivity analysis for DFS/PFS.

low miR-206 expression presented obvious association with
tumor stage (III-IV VS. I-II), lymph node status (yes VS.
no), distant metastasis (yes VS. no), and invasion depth
(T3 +T4vs. T2 + T1). We thought that miR-206 might affect
tumor progression by participating in tumor differentiation,
invasion, and metastasis.

Several studies have explored the specific mechanisms of
miR-206 in tumors. Ren et al. found that miR-206 can inhibit
the proliferation, invasion, and metastasis of CRC cells by
targeting FMNL2 and ¢-MET [37]. Liang et al. reported that
miR-206 inhibited triple-negative breast cancer cell invasion
and angiogenesis through downregulating vascular endothelial
growth factor (VEGF), mitogen-activated protein kinase
3(MAPK3), and SOX9 expression levels [38]. Yang et al. dem-
onstrated that miR-206 downregulated protein tyrosine phos-
phatase 1B (PTP1B) to inhibit cell proliferation, invasion, and
migration in hepatocellular carcinoma [39]. In addition, miR-
206 can also restrain the growth of hepatocellular carcinoma
by targeting cyclin-dependent kinase 9 (CDK9) [40]. Chen
et al. revealed that high miR-2016 expression can weaken the
proliferation of drug-resistant gastric cancer cells, facilitate
cell apoptosis, and decrease cisplatin resistance via targeted
ERK/MAPK signaling pathway [41]. The researchers discov-
ered that miR-206 can also inhibit GC proliferation in part
by repressing cyclin D2 (CCND2). Wang and Tian demon-
strated that miR-206 suppressed cell proliferation, migration,
and invasion by targeting athanogene 3 (BAG3) in CC [42].
The C-Met/AKT/mTOR signaling pathway was confirmed
to be one of the mir-206 targeted pathways in epithelial
ovarian cancer [43]. The above results show that miR-206
regulates tumor progression through a variety of different
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signaling pathways and targets, which reflects the complexity
of its mechanism.

There were certain limitations in the meta-analysis.
Firstly, twenty included studies had small sample sizes, and
their results may not be reliable. Secondly, ten studies of
the HR and CI values extracted from the survival curve
may not be equal to the true value. Thirdly, all included
studies were retrospective studies. Fourthly, most studies
included in the meta-analysis were conducted in Asia. Future
studies involving patients of different races and from various
regions are warranted. Finally, sensitivity analysis for
DEFS/PES showed that the results were unstable.

This meta-analysis also has some strengths. Firstly, this
was the first meta-analysis to investigate the relationship
between miR-206 and survival outcomes in cancers. Sec-
ondly, sensitivity analysis and publication bias for OS
displayed that the results were stable. In addition, our statis-
tical analysis was rigorous and detailed.

In summary, we demonstrated that miR-206 can be used
as an effective prognostic indicator in various cancers, espe-
cially for GC, CRC, and CC mir-206 may have great applica-
tion value in clinical tumor prevention, prognosis, and
targeted therapy. Undoubtedly, further large-scale, prospec-
tive, multicentric, and well-designed studies are warranted
to validate the results.
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