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Abstract: Background: Current diagnostic procedures of cancers are invasive and non-specific. MicroRNAs (miRNAs)
have become promising molecular markers for gastric cancer (GC) predication. However, there have been inconsis-
tencies in the literature regarding the suitability of circulating miRNAs for early detection of cancers. Methods: We
performed a comprehensive meta-analysis to integrate an evaluation index for diagnostic accuracy of miR-223 in
diagnosing cancer patients. Furthermore, we conducted an independent validation set of 50 gastric cancer patients
and 50 healthy controls comparing miR-223 expression. We also analyzed miR-223 expression in vitro. Results: A
total of 11 studies met the inclusion criteria and therefore included in this meta-analysis. We found that miR-223
yielded a pooled area under ROC curve (AUC) of 0.89 (sensitivity: 81%, specificity: 84%) in discriminating cancer
from controls. In our validation test, plasma miR-223 levels in GC patients were significantly higher than that in
healthy controls (P<0.01). ROC curve analysis showed that AUC was 0.812 with a sensitivity of 70% and specificity
of 80%. Moreover, the expression trend of miR-223 in plasma samples was in accordance with that of tissue and
cell samples. Conclusion: Current evidences suggested that plasma miR-223 could be a reliable and non-invasive
biomarker for cancer diagnosis. Further large-scale prospective studies are necessary to validate their potential ap-
plicability in human cancer diagnosis.
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Introduction biomarkers, such as CEA, pepsinogen (PG) I/II,
progesterone receptor (PR) and estrogen recep-
tor (ER) are being used without performing any
biopsy or surgical procedure. Nevertheless,
these tests usually present low sensitivity and

specificity [6]. Therefore, there is an urgent

Recently, there are a significant percentage of
patients who suffered from various types of
cancers. However, the prognosis of the majority
of them is poor because the cancers are usu-

ally diagnosed at advanced stages, which,
unfortunately, indicates that they have almost
missed the optimal treatment at the early
stage. Therefore, one of the biggest challenges
in cancer treatment is the lack of sensitive and
specific biomarker identification for early can-
cer detection [2, 3]. Although endoscopy has
been widely used in the clinics, it still has limi-
tations for its invasive nature and relatively
high costs [4].

It is considered that cancer-related biomarkers
in blood would be quite helpful in early cancer
diagnosis and tumor progression monitoring
[5]. As non-invasive methods for cancer diagno-
sis, some of the currently available circulating

need for discovering novel non-invasive bio-
markers with higher sensitivity in order to
improve the diagnostic accuracy for cancers.

MicroRNAs (miRNAs) are a class of evolution-
arily conserved and 22nt non-coding RNA mol-
ecules that regulate a variety of critical cellular
processes, including cell growth, differentia-
tion, proliferation, apoptosis and metabolism
[7]. The ectopic expressions of miRNAs, along
with their profiles in human cancers, could be
applied not only in cancer prediction and prog-
nosis but also in tumor classification and pro-
gression [8]. Besides, recent studies have iden-
tified that tumor-associated RNAs, especially
miRNAs, were readily detectable in circulating
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body fluids from cancer patients [9]. Expression
levels of MiR-223 were found to be significantly
higher in various types of tumor tissues. In
2010, Zhang et al [10] first reported that miR-
223 was significantly up-regulated in plasma of
esophageal squamous cell carcinoma (ESCC)
patients compared to healthy individuals, sug-
gesting that miR-223 could be a potential non-
invasive molecule for ESCC screening. From
then on, an increasing number of researches
have emerged regarding the clinical value of
miR-223 in cancers [11-20].

To comprehensively understand whether miR-
223 could serve as a diagnostic biomarker for
cancers, we performed a systematic meta-
analysis to evaluate the diagnostic efficiency of
circulating miR-223 in cancer patients from
published literatures, combined with a valida-
tion study, and to identify a novel non-invasive
biomarker for early cancer detection.

Materials and methods
Search strategy

This meta-analysis was conducted according to
the guidelines of diagnostic meta-analysis.
Eligible studies published up to April 13, 2015
were selected for meta-analysis by conducting
asystematic literature search of public data-
bases including PubMed and Embase. No
restriction was used on language, year of publi-
cation or publishing status. The keywords
employed for literature retrieval included: “cir-
culating” or “serum” or “plasma”, “miRNA-223”
or “microRNA-223" or “miR-223”, and “cancer”
or “carcinoma” or “neoplasm”. In addition, ref-
erence lists of eligible articles were indepen-
dently searched manually to obtain additional
sources.

Selection of publications

All the studies were carefully reviewed by two
investigators (Z.X.Y and J.G.P) independently
based on titles and abstracts, and then found
full text for any potential eligibility. Any dis-
agreement was resolved by fully discussion to
consensus. Furthermore, if necessary, we
asked the original authors for missing data. All
publications included in the meta-analysis met
the following criteria: (1) Patients with any type
of cancers, and identified by the diagnosis of
histopathological confirmation; (2) All blood
samples were collected prior to any treatments;
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(3) Studies detecting the expression levels of
circulating miRNAs and investigating their asso-
ciations with cancer diagnosis were included;
(4) Studies should contain the data of sensitiv-
ity, specificity (or the possibility of deriving such
values from the data); (5) Only the study
enrolled more than 20 patients and matched
controls were included. Studies were excluded
if they got any of the following items: (1)
Duplicate study; (2) Letters, editorials, meeting
abstracts, case reports and reviews; (3)
Unqualified patients and control subjects, as
well as their blood samples; (4) Studies with
missing data. If the same author reported their
results acquired from the overlapping popula-
tion, only the nearest or the most complete
study was included.

Data extraction and quality assessment

The following patients’ characteristics were col-
lected for each study: author name, publication
year, country and ethnicity, sample type, nor-
malization control, sample size and data for
two-by-two tables (sensitivity and specificity).
The Quality Assessment of Diagnostic Accuracy
Studies (QUADAS) checklist was used to sys-
tematically assess the quality of the articles
included in the diagnostic meta-analysis.
Specifically, 14 items from the QUADAS check-
list were applied to each article, and an answer
of “Yes”, “No” or “Unclear” and only “Yes” would
result in a score.

Validation of miR-223 expression in plasma,
tissues and cells

The expression levels of miR-223 were mea-
sured in 50 pairs of plasma samples from gas-
tric cancer patients and controls using gRT-PCR
analysis. Plasma samples were collected from
First Affiliated Hospital of Nanjing Medical
University prior to any treatments with written
consent. Tissue samples were collected after
surgery. Extraction of miRNA from plasma and
tissues was used by Trizol (Takara, Japan) with
miRNeasy Mini kits (Qiagen, Valencia, CA), and
then reverse-transcribed to cDNA. We quanti-
fied miRNA expression to U6 using the 24°
method. The study was approved by the institu-
tional review board of Nanjing Medical
University.

An immortalized human gastric epithelial cell
line GES-1 was cultured in RPMI 1640 (gibico,
USA) medium supplemented with 10% fetal
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176 relevant articles identified

from Pubmed up to Januaray
13,2015

48 articles excluded:
33 Reviews or letters
15 duplicates

A 4

128 articles retrieved for more
detailed evalution

18 additional articles identified
from references and Embase

116 articles excluded:

81 Not related to diagnosis
11 Not related to miR-223 or cancer

Y

2 Not English language
22 lack sufficient data for analysis

30 articles covering miR-223 and cancer diagnosis

19 articles excluded for miRNA-

panels data or single one data for
miR-223

11 articles included in the diagnostic meta-analysis

[ Included ][ Eligibility J [ Screening ] [ldenﬂﬁcnﬁon]

Figure 1. Flow diagram of study selection process.

bovine serum (FBS), as described previously.
The human GC cell lines MKN45 and 7901
were cultured in RPMI-1640 (Hyclone, USA).

Statistical analysis

All statistical analyses were performed by
STATA 13.0 statistical software (Stata
Corporation, TX, USA). All data from each study
(true positives, false positives, true negatives
and false negatives) were extracted to obtain
pooled sensitivity, specificity, positive likeli-
hood ratio (PLR), negative likelihood ratio (NLR),
diagnostic score (DS), diagnostic odds ratio
(DOR) and their 95% confidence interval (Cl),
the summary receiver operator characteristic
(SROC) curve and calculate the area under the
curve (AUC). The Spearman correlation coeffi-
cient was used to evaluate cut-off threshold
effects between sensitivity and specificity. In
addition to a P value less than 0.05, heteroge-
neity across studies was assessed using
Cochran’s Q and I?statistics; 1> more than 50%
indicated the existence of significant heteroge-
neity. Meta-regression was performed to
explore the possible heterogeneity. Der-
Simonian and Laird’s random-effects model
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was applied when heterogeneity existed; other-
wise, the fixed-effects model using the Mantel-
Haenszel method was employed. The presence
of publication bias was detected using the
Deek’s funnel plot asymmetry test; a P value
less than 0.10 was considered statistically sig-
nificant. Differences in distributions of demo-
graphic characteristics and plasma miRNA
expression levels between GC and controls, in
validation tests, were evaluated with the
Student’s t test and Pearson’s x? test. Then, we
performed ROC curves analysis and calculated
AUCs to evaluate the associations of miR-223
and GC by SPSS 18.0 (CA, USA). A P value less
than 0.05 for two-tailed was considered statis-
tically significant.

Results
Literature search and study characteristics

The procedure of study selection was present-
ed in Figure 1. A total of 176 relevant articles
were retrieved form a primary literature search.
Thirty articles with information on GC diagnosis
and miR-223 remained after series of exclusion
criteria were applied (e.g. review or letters, title
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Table 1. Characteristics of 11 articles included in our study that reported on using miR-223 as diag-

nostic biomarkers of various cancers

Author/Year Country/ethnicity  Sample C?y’;ceer ;anstfé | AUC  Sensitivity Specificity Q:JSBZVDS:;’)W
Zhang/2010 China/Asian serum ESCC 149/100 0.911 83.2% 83.0% 12
Zhu/2011 China/Asian bone marrow Leukemia 147/147 0.853 76.62% 90.0% 12
Li/2012 China/Asian plasma GC 70/70 0.9089 84.29% 88.57% 12
Xu/2012 China/Asian serum HCC 101/89 73.55% 85.54% 12
Sara/2012 Canada/Caucasian serum oC 30/26 0.81 96.2% 60.0% 12
Jia/2013 China/Asian serum EEC 26/22 0.727 57.89% 95.08% 12
Kim/2013 Korea/Asian serum GC 31/15 0.750 80.11% 69.04% 11
Geng/2014 China/Asian plasma NSCLC 126/60 0.96 87.0% 86.0% 12
Zheng/2014 China/Asian serum CRC 160/94 0.890 83.32% 84.57% 12
Wang/2014 China/Asian serum GC 50/47  0.85 81.0% 78.0% 12
Wu/2014 China/Asian serum ESCC 63/63 0.772 63.13% 81.11% 12

Table 2. Summary sensitivity, specificity, DOR, DS, PLR and
NLR of circulating miR-223 for diagnosing various cancers

all cancers showed that circulating
miR-223 has a relatively good diag-

nostic performance in cancers, with

Variables Pooled 122 (%) P2 value

Sensitivity  0.81(0.75:0.86)  71(53.17-88.83)  0.00 sensitivity of 0.81 (95% Cl: 0.75-0.86),

Specificity ~ 0.84 (0.80-0.88)  54.95 (24.40-85.51)  0.01 (SlfiZE':;C'tzy) O‘;%'g4o(f9(5)7°88':(8'22'8'23

o smseceom s 0 D450 L0
S1A). Since likelihood ratios (LRs) are

PLR 510 (4.11-6.33)  16.40 (16.40-84.66) 0.03 considered to be more comprehensive

NLR 0.23 (0.17-0.30)  68.40 (48.57-88.24) _ 0.00

212 and P for heterogeneity test; DOR, diagnostic odds ratio; DS, diagnostic
score; PLR, positive likelihood ratio; NLR, negative likelihood ratio.

and abstract screening, etc.). Another 19 arti-
cles were excluded as lack of sufficient data for
diagnostic analyses. Eleven articles remained
[10-20]. The main characteristics of each study
are summarized in Table 1. There were a total
of 953 patients and733 controls. 10 studies
investigated Asian populations and one study
investigated Caucasians; the studies had
serum (n=8), plasma (n=2) or bone marrow
(n=1) samples. All enrolled studies utilized qRT-
PCR with SYBR assay to measure miR-223
expression. The quality of the articles was
assessed according to QUADAS (Table S1). The
majority of included studies in this meta-analy-
sis fulfilled 11 or more of the 14 items in
QUADAS, indicating that the overall quality of
included studies is good.

Diagnostic accuracy of circulating miR-223 in
discriminating cancers

Table 2 illustrates the pooled results of miR-
223 in various cancers. The overall analysis of
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and steady diagnostic values of
screening tests, we calculated PLR
and NLR to predict the diagnostic per-
formance of circulating miR-223. We
observed that the pooled PLR and NLR were
5.1 (95% Cl: 4.1-6.3) and 0.23 (95% CI: 0.17-
0.30) (Figure S1B). The HSROC curves illustrat-
ed the estimates of sensitivity and specificity of
the eligible studies, in which the summary point
was located near the upper left corner of the
HSROC curve, and the beta was -0.44 with a P
value of 0.461, indicating symmetry of the
HSROC curve (Figure S2). Besides, the lambda
was 3.24 (95% Cl: 2.55-3.91), indicating rela-
tively high accuracy to distinguish GC cases
from healthy controls.

Test of heterogeneity

Heterogeneity might come from either thresh-
old effect or non-threshold effect. The thresh-
old effect was the main cause of heterogeneity,
which occurred due to differences in sensitivi-
ty/specificity and cut-off value. The common
approach to estimate threshold effect has
been to use Spearman correlation coefficient
of logarithm sensitivity and 1-specificity. In this

Int J Clin Exp Med 2015;8(9):16890-16898
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Figure 2. Forest plots for pooled results for diagnosing cancer in circulating miR-223 for sensitivity and specificity

and their 95% Cl, respectively.
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Figure 3. A. Expression level of miR-223 in the plasma of gastric cancer patients was significantly higher compared
with controls by gRT-PCR analysis in the validation study; B. ROC curve of the plasma miR-223 for discriminating GC

patients from healthy controls.

meta-analysis, we did not find heterogeneity as
a result of threshold effect; the Spearman cor-
relation coefficient was 0.309 with P=0.355.
The PP value for heterogeneity analysis was
79%, representing considerable heterogeneity
in our meta-analyses. Then, we searched the
following sources for heterogeneity: ethnicity,
sample type, normalization control and cancer
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type. Through meta-regression analysis, we
found that normalization control, cancer type
and ethnicity were the possible major sources
of heterogeneity in our study (Table S2).

Publication bias
To assess publication bias of included studies,

the Deek’s funnel plot asymmetry test was con-
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Figure 4. Expression level of miR-223 in tissues and cell lines. A. The expression of miR-223 was significantly higher
in GC tissues compared with controls; B. The expression of miR-223 was significantly higher in GC cells compared

with normal epithelial cells (P<0.01).

ducted. The slope coefficient was associated
with a P value of 0.574, suggesting a low likeli-
hood of publication bias in our meta-analysis

(Figure S3).

Validation of circulating miR-223 in diagnosing
GC

To validate whether the reported circulating
miR-223 have potential roles in diagnosing can-
cers, we compared miR-223 expression in GC
plasma samples in a case-control study. Basic
characteristics were summarized in Table S3.
There were no statistically differences in age,
sex, smoking status, drinking status or family
history of cancer between GC cases and healthy
controls (p>0.05 for all). Furthermore, 62% of
GC patients were stage lll or IV and 40% of the
patients were with metastatic status. The
expression of miR-223 in plasma was signifi-
cantly increased in cases compared with that in
controls (P<0.01) (Figure 3A). We then per-
formed ROC curve analysis to estimate whether
miR-223 could be used as potential diagnostic
marker for GC. The AUC of miR-223 was 0.812
(95% CI: 0.730-0.895). At the cut-off values of
0.0813 for miR-223, the sensitivity and speci-
ficity were 0.70 and 0.80 (Figure 3B). Besides,
as shown in Figure 4A, we found that miR-223
was significantly increased in GC tissues com-
pared with controls (P<0.01), which was in
accordance withresultsin plasma. Furthermore,
miR-223 expressed significantly higher in GC
cells compared with immortalized GES-1 cells
(Figure 4B). Overall, the results suggested that
miR-223 could be considered as a diagnostic
marker to distinguish cancers from controls.
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Discussion

Based on a comprehensive assessment, this is
the first report evaluating the diagnostic effica-
cy of circulating miR-223 in cancers. In this
meta-analysis, we observed that circulating
miR-223 had relatively higher diagnostic accu-
racy and yielded a combined AUC of 0.89 with
81% pooled sensitivity and 84% pooled speci-
ficity in identifying patients with cancers. The
DOR is an index measuring of the effectiveness
of a diagnostic test. In our study, the DOR value
is 22 (95% Cl: 16-31). Moreover, in our indepen-
dent validation test, we observed similar diag-
nostic efficiency of plasma miR-223 whose
expression level was greatly increased in both
GC plasma and tissues. Additionally, compared
with normal epithelial cells, the expression lev-
els of miR-223 were remarkably higher in GC
cells. All of these results are convincing and the
miR-223 expression pattern shows no differ-
ences in plasma, tissue and cells.

It is important for meta-analyses to examine
the potential sources of heterogeneity before
pooling the results of primary studies into sum-
mary estimates [21]. Based on this, we explored
the heterogeneity of the study for both thresh-
old and non-threshold effect. Firstly, there is no
heterogeneity caused by threshold effect in
this meta-analysis. Next, we further identify the
heterogeneity caused by non-threshold effect.
After meta-regression analysis, we considered
that normalization control, cancer type as well
as ethnicity might be the possible sources of
heterogeneity in the study. Further, these
enrolled studies set different control groups
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which can be mainly organized in two different
categories: U6 and miRNA. Some studies con-
sidered that miRNA lacks sequence homology
and has lower variability between cancer and
normal controls, while other studies suggested
that U6 is statistically superior to the most
commonly used reference genes in the quanti-
fication of serum miRNAs. These disagree-
ments could possibly result in significant het-
erogeneity among these studies. Moreover,
significant heterogeneity might also exist due
to remarkable expression differences of miR-
223 in different types of cancers.

Circulating miRNAs, also known as cell-free
miRNAs, are promising biomarkers for predict-
ing early cancers. Characterized by their non-
invasive nature, miRNAs have a great potential
in early cancer detection as they are structur-
ally stable, easy to be detected, and will facili-
tate the measurement of both sensitivity and
specificity [22]. To date, many studies have
reported the possibility of miR-223 to be a valu-
able biomarker for cancer screening. The diag-
nostic accuracy values, however, have been
inconsistent among these studies. As a result,
there is no agreement on whether miR-223
should be selected as a reliable biomarker for
cancer screening. Hence, we performed this
systemic meta-analysis to evaluate the pooled
value of miR-223 as a novel molecule for its
diagnostic potentials. Although miR-223 has
been reported to be nearly exclusively
expressed in bone marrow [23], its overexpres-
sion has also been observed in different types
of cancers, such as esophageal carcinoma (EC)
[24], hepatocellular carcinoma (HCC) [25], and
GC [26]. In patients with early-stage cancers,
the remarkably high levels of miR-223 in plas-
ma could be explained by the following reason:
In cancer microenvironment, many tumor-asso-
ciated cells, such as dendritic cells, macro-
phages, myeloid cells and T cells, could release
exosomes, which were responsible for shuttling
both mRNAs and miRNAs to other cells or circu-
lation. In some tumor-associated cells, miR-
223 might be up-regulated and then delivered
by exosomes into peripheral blood circulation
[27]. For example, recent studies illustrate that
the miR-223, released by macrophages, was
shuttled into breast cancer cells in which it reg-
ulates the proliferation and invasiveness of
these cancer cells [28]. Further, the endoge-
nous plasma miRNAs exist in a form that is
resistant to plasma RNase, indicating that miR-
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NAs in plasma remain quite stable and is easy
to detect [29]. Besides, differed from endosco-
py, circulating miRNAs have striking advantag-
es for their non-invasive feature and simplified
procedures [30]. Also, when compared with
classic biomarkers such as CEA or CA199, miR-
NAs seem to obtain significantly higher sensi-
tivity and specificity [31].

This meta-analysis has several limitations that
need to be acknowledged. Firstly, for the rea-
son that the clinical values of miR-223 have
been explored in cancer diagnosis only for
recent years, a small sample size is involved in
our meta-analysis. As a result, small-study
effects are inescapable and it is necessary to
strengthen our conclusion by further valida-
tions of miR-223 in a larger cohort study and in
more independent studies. Secondly, standard-
ized protocol, such as normalization control,
which should be preferably followed across all
studies, needs to be established in order to
minimize protocol-based bias. Thirdly, as most
included studies in this meta-analysis merely
made a distinguishing between cancer patients
and healthy controls, it is vital to identify or
develop panels of miRNAs that can distinguish
cancers from other diseases, especially those
with similar symptoms of cancers. Last but not
least, as shown in Table 1, most of included
studies were from Asia and little on western
populations. Therefore, more studies should be
conducted on western populations.

In conclusion, our meta-analysis comprehen-
sively suggested that circulating miR-223 could
distinguish cancer patients from normal con-
trols and the further validation in an indepen-
dent cohort also indicated that plasma miR-
223 functions as a promising non-invasive
screening tool for early detection of GC. Further
studies are warrant to validate these results.
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Table S1. QUADAS assessment for the eligible studies

ltems of QUADAS

Enrolledstudy

1 2 3 4 5 6 7 8 9 10 11 12 13 14
Xu/2012 N Y Y Y Y Y Y Y Y U Y Y Y Y
Zhang/2010 N Y Y Y Y Y Y Y Y u Y Y Y Y
Zhu/2011 N Y Y Y Y Y Y Y Y U Y Y Y Y
Li/2012 N Y Y Y Y Y Y Y Y U Y Y Y Y
Sara/2012 N Y Y Y Y Y Y Y Y U Y Y Y Y
Jia/2013 N Y Y Y Y Y Y Y Y U Y Y Y Y
Kim/2013 N Y Y Y Y U Y Y Y U Y Y Y Y
Geng/2014 N Y Y Y Y Y Y Y Y U Y Y Y Y
Zheng/2014 N Y Y Y Y Y Y Y Y U Y Y Y Y
Wang/2014 N Y Y Y Y Y Y Y Y U Y Y Y Y
Wu/2014 N Y Y Y Y Y Y Y Y U Y Y Y Y

1 Was the spectrum of patients representative of the patients who will receive the test in practice? 2 Were selection criteria
clearlydescribed? 3 Is the reference standard likely tocorrectly classify the target condition? 4 Is the time period between
referencestandard and index test short enough to bereasonably sure that the target conditiondid not change between the two
tests? 5 Did the whole sample or a randomselection of the sample, receiveverification using a reference standard of diag-
nosis? 6 Did patients receive the same referencestandard regardless of the index test result? 7 Was the reference standard
independentof the index test (i.e. the index test did notform part of the reference standard)? 8 Was the execution of the index
testdescribed in sufficient de tail to permitreplication of the test? 9 Was the execution of the referencestandard described in
sufficient detail topermit its replication? 10 Were the index test results interpretedwithout knowledge of the results of therefer-
ence standard? 11 Were the reference standard resultsinterpreted without knowledge of theresults of the index test? 12 Were
the same clinical data availablewhen test results were interpreted as wouldbe available when the test is used inpractice? 13
Were uninterpretable/intermediate testresults reported? 14 Were withdrawals from the studyexplained?
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A Studyld : DIAGNOSTIC SCORE (95% CI Studyld : ODDS RATIO (95% CI)
i i
Zhu/2011 : 3.38 [1.50 - 3.38] Zhu/2011 : 20.25 [15.16 - 56.44]
Zheng/2014 : 3.26 [1.41 - 3.26] Zheng/2014 : 25.94 [13.01 - 51.72]
Zhang/2010 | —+% | 3.19[1.38 -3.19] Zhang/2010 | % | 24.22[12.32-47.61]
Xu/2010 —-i 277 [1.12-2.77) Xu/2010 : 16.02 [7.68 - 33.42)
Wu/2014 | —= | | 2.00[0.66 - 2.00] Wu/2014 | ! 7.39(3.28 - 16.64]
Wang/2014 : 2.82 [1.00 - 2.82] Wang/2014 : 16.86 [6.17 - 46.01]
Sara/2012 | —=| 3.84[0.93-3.84] Sara/2012 | —ls— | 46.40 [5.44 - 396.09]
Li/2012 —i" 3.73[1.52 - 3.73) Li/2012 i'- 41.57 [15.63 - 110.53]
Kimi2013 | —= | | 2.12[0.40-2.12) Kim/2013 | -« 8.33 [2.07 - 33.63]
Jia/2013 : 3.35 [0.66 - 3.35] Jial2013 —:-— 28.64 [3.33 - 246.25]
Geng/2014 Lw| 3.80[1.59 - 3.80] Geng/2014 | = | 44.69[17.98-111.08]
| |
COMBINED ¢ 3.11[2.78 - 3.43] COMBINED ¢ 22.34[16.16 - 30.90]
i Q=15.38, df = 10.00, p = 0.12 i Q =607.97, df = 10.00, p = 0.00
] ! ] 12=34.99[0.00-81.19) . ! | 12=98.36[97.92 - 98.79]
04 38 2 39
DIAGNOSTIC SCORE ODDS RATIO
B Studyld [ | DLR POSITIVE (95% Cl) Studyld [ | DLR NEGATIVE (95% Cl)
i |
Zhu/2011 i 7.53 [4.63 - 12.27] Zhu/2011 : 0.26 [0.19 - 0.35]
Zheng/2014 | = 5.21[3.26 - 8.33] Zheng/2014 | # 0.20 [0.14 - 0.29]
Zhang/2010 : 4.90 [3.16 - 7.59] Zhang/2010 : 0.20 [0.14 - 0.29]
Xu/2010 : 5.02 [2.99 - 8.40] Xu/2010 i 0.31[0.22 - 0.44]
Wu/2014 | 3.33[1.94 - 5.73] Wu/2014 | = | 045[0.32-0.64]
Wang/2014 : 3.85[2.19 - 6.78] Wang/2014 :f 0.23[0.12 - 0.42]
Sara/2012 | ! 2.51 [1.54 - 4.11] Saral2012 | =l 0.05[0.01 - 0.38]
Lir2012 : 7.38 [3.81 - 14.27] Lif2012 : 0.18[0.10 - 0.31]
Kim/2013 | = 2.42 [1.16 - 5.05] Kim/2013 | J+— | 0.29[0.13-0.65]
Jia/2013 —§~-— 12.69 [1.82 - 88.59) Jial2013 i—-— 0.44 [0.28 - 0.70)
Geng/2014 | = 6.55 [3.42 - 12.52] Geng/2014 | = 0.15[0.09 - 0.23]
I I
i |
COMBINED 4 5.10[4.11 - 6.33] COMBINED | ¢ 0.23[0.17 - 0.30]
i Q=20.21, df = 10.00, p = 0.03 i Q = 31.65, df = 10.00, p = 0.00
L | 12=1640(16.40-84.66] 1| 12=68404857-88.24]
12 886 0 1
DLR POSITIVE DLR NEGATIVE

Figure S1. Forest plots for pooled results for diagnosing cancer in circulating miR-223 for (A) diagnostic score and
odds ratio; (B) PLR and NLR.
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Figure S2. Summary receiver operating characteristic curves (SROC) of miR-
223 describes the diagnostic performance. Every square stands for a study.
The SROC curve is symmetric and the AUC is 0.89, which intimates a moder-
ate diagnostic accuracy for diagnosing cancers.
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Table S2. Meta-regression analysis of different parameters regarding the heterogeneity

Parameter Category Studies Sensitivity P value specificity P value
Sample type Plasma 2 0.86 (0.77-0.96) 0.28 0.88 (0.81-0.95) 0.04
serum 8 0.79 (0.73-0.86) 0.82 (0.77-0.87)
Normalization ué 3 0.74 (0.64-0.85) 0.01 0.89 (0.83-0.92) 0.00
miRNA 5 0.79 (0.72-0.86) 0.85 (0.80-0.89)
Cancer type Gastointestinal 7 0.80 (0.72-0.87) 0.01 0.83 (0.78-0.88) 0.00
Others 4 0.83 (0.74-0.92) 0.86 (0.80-0.92)
Ethnicity Asian 10 0.97 (0.90-1.00) 0.03 0.62 (0.43-0.80) 0.00
Others 1 0.79 (0.74-0.84) 0.85 (0.83-0.88)
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Figure S3. Publication bias from Deek’s test is shown by funnel plots. It is performed by funnel plot. Every point
represents one study andthe line is the regression line. It shows no publication bias exists (P>0.1).
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Table S3. Characteristics of gastric cancer patients for
plasma miRNAs expression analysis in the validation study

Characteristics Cases (n=50) Controls (n=50) P value

Age (years: mean + SD) 57.81+10.6 56.77+11.1 0.776
Gender

Male 34 (68%) 32 (64%) 0.673
Female 16 (32%) 18 (36%)

Smoking status
Yes 29 (58%) 26 (52%) 0.546
No 21 (42%) 24 (48%)

Drinking status
Yes 25 (50%) 26 (52%) 0.841
No 25 (50%) 24 (48%)

Family history of cancer
Yes 12 (24%) 8 (16%) 0.317
No 38 (76%) 42 (84%)

Tumor stage
1+11 19 (38%)
H+1V 31 (62%)

Metastatic status
Yes 30 (60%)

No 20 (40%)




