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Abstract: Objective: Previous studies which investigated the relationship between reduced E-cadherin and progno-
sis of endometrial cancer were ambiguous and conflicting. Therefore, the aim of the present study was to evaluate 
the relationship between reduced expression of E-cadherin and endometrial cancer by meta-analysis approach. 
Method: AfterPubmed and Embasewere deliberately searched via the internet, 8 pieces of literaturewere totally 
included in final meta-analysis. After the data had been abstracted, the pulled odds ratio (OR) and hazard ratio (HR) 
were calculated by STATA with random or fixed effect model depending on their heterogeneity. The publication bias 
of included literature were tested by Begg’s funnel plot and Egger’s test. Results: The pulled data showed that the re-
duced expression of E-cadherin was significantly associated with overall survival (OS), HR=2.42, 95% CI: 1.50-3.89. 
The clinical parameters such as lymph node metastasis (LNM), myometrial invasion (MI), International Federation 
of Gynecology and Obstetrics (FIGO) stage, histological type and pathological type were also significantly associated 
with reduced expression of E-cadherin. The results of publication biasshowed there were no significant publication 
bias. Conclusion: Endometrial cancer patients with reduced expression of E-cadherin may have a poorer prognosis 
than those with normal or higher expression of E-cadherin.
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Introduction

Endometrial cancer is one of the most common 
malignant diseases in female in developed 
countries and 5-year survival rate of the 
patients is comparatively higher if patientsare 
conformed early stage [1, 2]. Optimally, patients 
suffered from early stage endometrial cancer 
can be treated with the staging operation 
including hysterectomy and bilateral salpingo-
oophorectomy, followed with appropriate adju-
vant therapy considering their postoperative 
pathology [3]. The most common clinicopatho-
logic parameters which contained International 
Federation of Gynecology and Obstetrics (FIGO) 
stage, histological type, histological grade, 
depth of myometrial invasion (MI), lymph node 
metastasis (LNM) always faced with criticism 
because of their poor reproducibility [4]. 
Recently, scientists began to concentrate on 

several markers such as HABP1 (Hyaluronic 
acid binding protein 1), LRG1 (leucine-rich-
alpha-2-glycoprotein1), cyclin A and cyclin B 
[5-7] which involved in the prognosis of patients 
with endometrial cancer, however, the value of 
these biological factors as prognostic indica-
tors was controversial and heterogeneous. So it 
is urgent and essential for clinicians and scien-
tists to find novel precise and accurate marker 
with the purpose of predicting the outcome of 
endometrial cancer patients.

E-cadherin is one of the most important cell 
adhesion molecule members which played vital 
role in cytoskeleton toregulate cellular differen-
tiation and keep the structural integrity and 
polarity of cells [8]. In recent years, evidence 
revealed that E-cadherin associated with en- 
hancing invasiveness in vitro, facilitating me- 
tastasis in vivo and unfavorable clinicopatho-
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logic parameters in several human cancers 
such as breast, stomach and lung [9-11]. 
What’s more, there were a number of studies 
[12-19] investigating the relationship between 
the expression of E-cadher in and its prognostic 
significance in endometrial cancer. E-cadherin- 
has been at the forefront in implicating in the 
outcome of endometrial patients and it may be 
considered as a potential predict factor in 
pathology.

Unfortunately, previous researches argued that 
the relationship between reduced or absent 
E-cadher in expression and overall survival (OS) 
might be disputable. Therefore, for better guid-
ing clinical practice, we conducted this meta-
analysis to clarify this unsettled and conflicting 
issue.

Material and methods

Publication search

Pubmed and Embase database had been 
searched via the internet with a combination of 
the following keywords: “endometrial cancer”, 
“endometrial tumor”, “endometrial carcinoma”, 
“endometrial neoplasm” and “E-cadherin”. 
Summary were scanned based on the searched 
results. The reference lists of acquired articles 
and relevant reviews were also searched to 
identify other eligible studies. The overlapping 
articles were affirmed through data included 
the period, hospital and treatment information 
and only the most informative and latest arti-
cles were included in the present study.

Eligibility criteria for meta-analysis

Considering the purpose of the present stu- 
dy is the prognostic significance of reduced 
E-cadherin expression, the criteria were set to 
identify eligible studies, which including: (1) 
evaluate the expression of E-cadherin in endo-
metrial cancer; (2) the correlation between OS 
or clinicopathologic features and expression of 
E-cadherin was recorded in articles; (3) hazard 
ratio (HR) and 95% confidence intervals (CIs) 
was reported in articles or there was sufficient 
data to calculate the approximately the HR and 
95% CIs. The excluding criteria were: (1) studies 
were published other than in English; (2) stud-
ies published in reviews or conference ab-
stracts; (3) articles involved in overlapping 
population.

Data extraction

Data was elaborately extracted independently 
by two investigators through predefined form 
which included the following topic such as first 
author, year of publication, country, total num-
ber of included patients, cut-off scores, clinico-
pathologic parameters and treatment. The con-
troversy was solved by discussion in accor-
dance with the criteria mentioned above.

Statistical analysis

The data were analyzed using STATA 11.0 soft-
ware (Stata Corporation, College Station, TX, 
USA). The pulled ORs on clinicopathological 
parameters including LNM, histological type, 
histological grade, MI and FIGO stage were cal-
culated with odds ratio (OR) with its 95% CI. 
HRs and their 95% CIs were aggregated to esti-
mate the impact of E-cadherin aberrant expres-
sion on OS. Subgroup analyses were performed 
by survival analysis (multivariate analysis or the 
univariate analysis). In summary, HR could be 
obtained directly when the articles recorded. If 
HR was not given specific in the publications, 
they were calculated with the following param-
eters introduced by Tierney et al [20]. If the 
total number of events, the number of patients 
at risk in each group and the log-rank statistic 
or its p-value were recorded in articles, then 
the value of HR on OS were approximately esti-
mated; If the data mentioned above were 
unavailable, HRs were calculated with data 
read from Kaplan-Meier survival curves with 
the software of Engauge Digitizer 2.11 version 
(Mark Mitchell, Boston, USA); If a HR of an event 
on preserved E-cadherin arm versus the 
reduced E-cadherin arm wasrecorded rather 
than vice versa, then a HR of the reduced 
E-cadherin arm versus preserved E-cadherin 
arm wasgot by taking the reciprocal of the HR 
i.e. 1/HR and associated CI. By convention,  
the polled HR>1 means a worse survival for 
patients with the reduced expression of E-cad- 
herin.

Heterogeneity assumption was tested by the 
chi-square-based Q-test with the definition that 
a P value more than 0.1 indicated absent het-
erogeneity among studies. The fixed-effects 
model was used to calculate the pooled OR or 
HR if the study lack of heterogeneity. Otherwise, 
the model of random-effects was employed. 
Begg’s funnel plot and Egger’s test were car-
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Table 1. Characteristics of the included studies

Author Year Country Number of 
patients

Cases (Preserved/
Reduced) Cut-off scores Clinicopathologic parameters Treatment

González-RodillaI 2013 Spain 126 NA Score ≥5 OS Surgery

Tanaka Y 2013 Japan 354 213/141 Score ≥3 HT, HG, LNM, MI, FIGO stage, OS Surgery

Stefansson IM 2004 Norway 286 159/127 Scores ≥3 HT, HG, FIGO stage, MI, OS Surgery ± radiotherapy

Mell LK 2004 USA 102 76/26 Scores ≥3 HT, HG, FIGO stage, MI, OS surgery

Singh M 2001 USA 42 28/14 Scores ≥2 HT, HG, OS Tamoxifen + medroxyprogesterone acetate

Koyuncuoglu M 2012 Turkey 95 NA ≥4% of  tumor cells HT, HG, OS Surgery ± chemo radiotherapy

Yi ZT 2011 China 82 42/40 ≥10% of  tumor cells HG, stage, LNM, MI, OS Surgery + chemotherapy

Kim YT 2002 Korea 33 22/11 Scores ≥3 HG, HT, stage, MI, LNM, OS Surgery
MI: myometrial invasion; LNM: lymph node metastasis; HG: histological grade; HT: histological type; FIGO: International Federation of Gynecology and Obstetrics; OS: overall survival; NA: not known.
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criteria. A total of 1120 patients were enrolled 
in the present meta-analysis. The characteris-
tics of research were illustrated in Table 1. The 
expression of E-cadherin was measured by 
immunohistochemistry (IHC) in all researches. 
However, the articles showed a variety of the 
cut-off value for E-cadherin expression and 
reduced expression of E-cadherin ranged from 
25% to 44%. 

The correlation of E-cadherin expression and 
OS

All of 8 researches were included to aggrega- 
te HR involving OS and the expression of 

Figure 1. Meta-analysis with a random-effects model for the association between the reduced expression of E-
cadherin and OS. Subgroup analyses were performed by survival analysis (multivariate analysis or the univariate 
analysis).

Table 2. The correlation between the reduced E-cadherin expression and clinicopathologic param-
eters
Clinicopathologic parameter Literature number Heterogeneity Effect model OR 95% CI P
LNM (+ vs. -) 3 No 

P=0.493
Fixed model 3.940 2.088-7.436 0.00

MI (≥1/2 vs. <1/2) 6 Yes
P=0.041

Random model 1.785 1.089-2.925 0.021

FIGO stage (III+IV vs. I+II) 6 Yes
P=0.015

Random model 3.769 1.812-7.844 0.00

Histological grade (G3 vs. G1+G2) 7 Yes
P=0.03

Random model 3.44 1.827-6.476 0.00

Pathological type (Non-endometrioid vs. Endometrioid) 6 No
P=0.070

Fixed model 3.75 2.557-5.52 0.00

MI: myometrial invasion; LNM: lymph node metastasis; FIGO: International Federation of Gynecology and Obstetrics.

ried out to evaluate the bias of publication and 
the p-value less than 0.05 was recognized as 
statistically significant. 

Results

Study characteristic

There were 436 articles were detected in 
Pubmed and Embase database totally. After 
removing duplicate papers, 303 pieces of liter-
ature remained. After abstracts of remained 
articles were read, there were 23 full text arti-
cles were reviewed carefully and eventually 
only eight studies was eligible for included with 
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E-cadherin. Because there is significant hetero-
geneity (P<0.0001) in the included studied, the 
random effect model was chose to conduct the 
present meta-analysis. The pulled HR was 2.42 
(95% CI: 1.50-3.89, P=0.004). The subgroup 
analyzes in multivariate analysis group and  
univariate analysis group showed that the 
reduced expression of E-cadherin were signifi-
cantly associated with poor prognosis (the 
results showed in Figure 1).

The association between the reduced expres-
sion of E-cadherin and clinicopathological pa-
rameters in endometrial cancer

When data was pulled from clinicopathological 
parameters, the heterogeneity was calculated 
using the corresponding effect model. Results 
showed that there was a significant relation-
ship between reduced E-cadherin expression 
and clinicopathological figures such as LNM, 
MI, FIGO stage, histological type and pathologi-
cal type. Specifically, the aggregated ORs were 
as follows: 3.94 (2.088-7.436) for LNM (with 
LNM vs. without LNM), 1.785 (1.089-2.925) for 
MI (with MI ≥1/2 vs. with MI <1/2), 3.008 
(2.224-4.068) for tumor grade (grade3 vs. 
grade 1 and grade 2), 3.769 (1.812-7.844) for 
FIGO stage (stage III/IV vs. stage IB/II), 0.266 
(0.181-0.391) for histological type (non-endo-
metrioid tumor vs. endometrioid tumor). The 
detailed information was listed in Table 2.

Publication bias analysis

Publication bias were analyzed with Egger’s 
and Begg’stest. The results didn’t show any 
publication bias between clinicopathological 
parameters and E-cadherin expression (P> 
0.05) with Egger’s test (Table 3). There was no 
publication bias in both Begg’s funnel plot test 

ed the invasive ability of ovarian cancer cells 
via lig and amphiregulin (AREG) which enhanced 
the expression of transcriptional repressors of 
E-cadherin such as SNAIL, SLUG and ZEB1. 
Considering endometrial cancer, Carico E [23] 
successfully provided a mouse model for the 
deficiency of E-cadherin expression via knock-
down Msh2 enzyme and hemizygous for 
E-cadherin. These mouse developed endome-
trioid-like tumor in uterus in the end, which  
can provide the robust evidence to certify  
the relationship between reduced expression 
of E-cadherin and endometrial cancer.

In the present study, 8 studies including a total 
of 1120 patients were enrolled in meta-analy-
sis, and our results showed that the reduced 
E-cadherin was significantly associated with 
higher risk of unfavorable clinicopathological 
parameters such as histological grade, histo-
logical type, MI, LNM and FIGO stage. At the 
same time, this meta-analysis also revealed 
that patients with reduced expression E-cad- 
herin had worse OS, which was consistent with 
other carcinomas such as lung cancer, esopha-
geal cancer and oral cancer involved with 
E-cadherin [24-26]. 

Combined our results with previous studies, 
there are several implications for clinical prac-
tice. To begin with, the reduced expression of 
E-cadherin can be used to predict clinicopatho-
logic parameters such as FIGO stage, LNM, MI 
and histological grade in endometrial cancer. 
Koyuncuoglu M [27] also reported that nega-
tive expression of E-cadherin was significantly 
associated with advanced stage (P=0.001) and 
poor differentiation (P=0.024) respectively. 
Secondly, E-cadherin can be regarded as a 
potential marker for endometrialcancer diagno-
sis in clinical practice. Carico E [28] conformed 

Table 3. Publication bias between E-cadherin 
expression and the clinicopathologic parameters 
analyzed by Egger’s test
Clinicopathologic 
parameters t 95% CI P

LNM 0.46 -19.47493    20.9336 0.726
MI -0.63 -6.090773    3.841344 0.564
FIGO stage 0 -4.371616    4.363077 0.998
Histological grade 0.84 -2.101621    4.152923 0.438
Pathological type 0.66 -2.951051    4.795335 0.545
OS 0.43 -3.915626    5.575062 0.684

(P=0.902) (Figure 2) and Egger’s test 
(P=0.684) in 8 studies demonstrating OS.

Discussion

Recently, tons of researches have deeply 
investigated the molecular mechanism of 
reduced E-cadherin expression in neoplasm. 
Zhou Y [21] revealed that in the cell lines of 
breast cancer, the expression of E-cadherin 
was enhanced via ERβ1 and resulted in inhib-
iting migration and invasion of cells. What’s 
more, So WK [22] and his colleagues reported 
that the down-regulated E-cadherin stimulat-
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that the expression of E-cadherin down-regulat-
ed in neoplastic endometrium than in normal 
and hyperplastic endometrium with the method 
of immunohistochemistry. What’s more, the 
study conducted by Montserrat Nand his col-
league [29] proved that the expression of 
E-cadherin repressors such as HMGA2 and 
TWIST1 exceeded the expression in normal 
endometrium, at the same time, CDH1, the 
gene of E-cadherin decreased correspondingly 
in endometrial cancer. Considering the evi-
dence mentioned above, E-cadherin can be 
used as an efficient biomarker for discriminat-
ing benign and malignant tumors.

As we know, heterogeneity is the major pro- 
blem influence the explanation of ultimate 
results of meta-analysis. Considering the pres-
ent study, subgroup analysis was performed on 
the basis of survival analyze in original paper. 
However, the heterogeneity in the subgroup of 
multivariate analysis was not decreased. This 
can derive from other variations. For example, 
the studies involved in the meta-analysis com-
monly used immunohistochemistry for the rea-
son thatit was a low-cost way to measure the 
expression of E-cadherin in the specimen and 
also easy to be applied. However, because of 
various primary antibodies, different dilutions 
and cut-off values, a wide range of decreased 
protein expression was observed in previous 
studies, which can lead to observation hetero-
geneity in the end. On the other hand, Clini- 
cal heterogeneity orientated from different 

condly, the evaluated HR may be less exact 
compared with the data directed from pub-
lished articles. All of these may exert subtle 
influence on the finalresults.

Conclusively, the pulled data on HR suggested 
that E-cadherin expression status is an impor-
tant factor in the prognosis of endometrial can-
cer patients. It may be applied as an effective 
predictive biomarker for the patients suffered 
from endometrial cancer. For the best of our 
knowledge, this is the first meta-analysis in- 
vestigated the association between reduced 
expression of E-cadherin and overall survival in 
endometrial cancer. However, considering the 
limitations existed in the meta-analysis, further 
studies and larger well-designed prospective 
researches should be conducted in the future 
to preciselyevaluate the correlations between 
E-cadherin and endometrial cancer. 
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Figure 2. Begg’s funnel plot of studies examining the association between 
the reduced expression of E-cadherin and OS.

patients and various treat-
ments can also causehetero- 
geneity. 

When the original publica- 
tion bias were calculated by 
Begg’s funnel plot, the results 
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pers reported negative results 
and conference abstract. Se- 
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