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Abstract: Background: Recurrence and metastasis are the most common reasons for the treatment failure of
epithelial ovarian carcinoma (EOC). WW domain-containing oxidoreductase (WWOX) is a tumor suppressor, which
causes down- or lost-expression and is able to promote cell infiltration and progression in several human malignant
tumors. Leucine-rich repeat-containing G protein-coupled receptor 5 (LGR5), an important marker of cancer stem
cells (CSCs), has been considered a useful biomarker of tumor metastasis and patient prognosis. Vasohibin-1
(VASH1), also known as angiogenesis inhibiting protein-1, can be used as a biological marker for early infiltration
and metastasis in many cancers. However, the correlations of WWOX, LGR5, and vasohibin-1 in EOC are still unclear.
In this study, we analyzed the relationships of these three markers, as well as their respective correlations with
clinicopathological characteristics, to determine whether they are useful biomarkers for the improvement and prognosis of EOC patients. Methods: The positive rates of WWOX, LGR5, and vasohibin-1 in 210 whole tissue samples
of EOC were detected by immunohistochemistry. Clinical data was also collected. Results: The expressions of LGR5
and vasohibin-1 were significantly higher in EOC tissues than the levels in benign ovary tumors. However, WWOX
expression was significantly lower in EOC tissues than the levels in benign ovary tumors. The investigation of the
associations between WWOX, or LGR5, or vasohibin-1 positive rates with the clinicopathological characteristics of
EOC showed associations between the positive rates of each with grade of tumor, lymph node metastasis (LNM),
implantation, and International Federation of Gynecology and Obstetrics (FIGO) stage. The overall survival (OS) time
of patients with LGR5-positive or vasohibin-1-positive EOC tissues was significantly shorter than that of those who
were negative. On the contrary, the OS time of patients with WWOX-positive EOC tissues was significantly higher than
the OS time of those who were negative. Importantly, a multivariate analysis indicated that the high level of WWOX,
LGR5, and vasohibin-1, as well as implantation, LNM and FIGO stage could be independent prognostic biomarkers
for OS in EOC patients. Conclusions: The expressions of WWOX, LGR5, and vasohibin-1 may represent useful promising biomarkers for metastasis and prognosis, as well as potential therapeutic targets in EOC.
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Introduction
Ovarian cancer, which has the highest incidence of all the gynecologic cancers, is the
fifth-leading cause of cancer deaths in women
[1]. Worldwide, about 200,000 women are
diagnosed with ovarian cancer annually, and
125 000 women die of the disease [2]. It is estimated that there were about 52,100 new cases
of ovarian cancer in China in 2015, and about
22,500 cases of patients died from this cancer
[3]. Among all of the ovarian cancers, epithelial
ovarian cancer (EOC) is the most common his-

tological type, accounting for 85% to 90% of
cases approximately, including the subtypes of
serous carcinoma, mucous carcinoma, endometrial carcinoma and clear cell carcinoma [4].
It is difficult to diagnose EOC at the early stages
due to its insidious onset, and more than 70%
of all EOC patients are at the advanced stages
when diagnosed. About 50% of all EOC patients
also have abdominal diffusion and ascites,
which results in a 5-year survival rate of less
than 30% [5]. But the detailed pathogenesis
of EOC remains unclear. Thus, it is urgent to
explore novel and effective candidate biomark-
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Table 1. Characteristics of patients
Patients
characteristics
Age
< 55
≥ 55
Size
< 8.0
≥ 8.0
Location
Left
Right
Bilateral
Type
Serous
Mucinous
Endometrial
Clear cell
Grade
Well
Moderate + poor
FIGO stage
I + II
III + IV
Implantation
No
Yes
LNM
No
Yes
Ascite
No
Yes

Frequency
(n)

Percentage
(%)

104
106

49.5
50.5

123
87

58.6
41.4

89
87
34

42.4
41.4
16.2

140
42
16
12

66.7
20.0
7.6
5.7

92
116

43.8
55.2

101
109

48.1
51.9

118
92

56.2
43.8

148
62

70.5
29.5

126
84

60.0
40.0

ers for EOC, in order to better predict patient
prognosis.
Carcinogenesis and tumor development involves multiple steps and complex genetic changes. During the process, both oncogene activation and tumor suppressor gene inactivation
play key roles. WW domain-containing oxidoreducatase (WWOX) is a recently discovered
tumor suppressor, which resides in human
autosomal common 16q23-24 with fragile sites
FRA16D. The gene encodes a protein containing a short-chain dehydrogenase/reductase
domain (SDR) and two N-terminal WW domains
[6]. WWOX expression is always reduced or
absent in several human malignant tumors [7].
The patterns of its inactivation usually include
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loss of heterozygosity [8], translocations [9],
promoter hypermethylation [10], and so on.
Previous studies have shown that downexpression of WWOX can not only promote the proliferation and inhibit the apoptosis of tumor cells
[11], but it can also initiate the process of tumor
angiogenesis through several molecules and
pathways [12, 13], then cause tumor infiltration
and progression in the end.
Leucine-rich repeat-containing G protein-coupled receptor 5 (LGR5), also known as GPR49,
is one of the members of the glycoprotein hormone receptors family. LGR5 has seven transmembrane domains and contains 17 leucinerich repeats. LGR5, which is an important marker of cancer stem cells (CSCs), is related to the
angiogenesis of tumors [14]. Recent studies
have demonstrated that LGR5 is overexpressed in cervical cancer [15], gastric cancer [16],
ovarian cancer [17], and colorectal cancer [18].
Liu [19] et al. reported that silenced expression
of LGR5 could inhibit proliferation and migration in EOC cell lines. Moreover, LGR5 expression was also involved in the tumorigenesis and
angiogenesis of EOC, which was induced via
the Notch1 pathway.
Angiogenesis is a necessary condition for the
growth and progression of malignant tumors
and also plays a key role in the evolution of
EOC. Vasohibin-1 (VASH1), also known as angiogenesis inhibiting protein-1, is a kind of angiogenesis inhibiting factor synthesized by endothelial cells. Vasohibin-1 can be induced by
factors such as vascular endothelial growth
factor (VEGF) and fibroblast growth factor 2
(FGF-2); then it inhibits the proliferation of
endothelial cells and the formation of new
blood vessels [20]. Vasohibin-1 can inhibit the
growth of ovarian cancer and peritoneal dissemination, further prolonging the survival time
of the host, through inhibiting angiogenesis as
demonstrated in a mouse model with the ovarian cancer cell line SKOV3 [21]. However, vasohibin-1 expression is up-regulated in a variety
of malignancies. It is likely a positive feedback
effect against angiogenic stimulating factors,
such as VEGF. Therefore, vasohibin-1 may be
chosen as a candidate target for antiangiogenic
therapy in EOC.
At present, studies about the expression of
WWOX, LGR5 and vasohibin-1 in association
with invasion and progression in EOC have not
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been reported widely. In this study, we detected
the internal connection of these factors and
explored their relationship with invasion, metastasis and prognosis in EOC.
Materials and methods
Patients and tissue samples
210 samples of EOC tissues from patients
were collected at Department of Pathology of
the First Affiliated Hospital of Bengbu Medical
University. All the samples were collected from
January 2009 to December 2012. Patients
who had not received preoperative chemo- or
radiotherapy, or other anti-cancer therapy were
selected. 70 cases of ovarian benign epithelial
tumors were collected as a control group. The
pathological, clinical, and follow-up data were
also collected. The calculation of survival time
was from the date of surgery to the patient’s
death, or to December 2017 (range: 6-105
months). The ages of the patients ranged from
28 to 81 years, and the mean age was 58.3 ±
10.7 years. According to the 2015 version of
the International Federation of Gynecology
and Obstetrics (FIGO), all samples were evaluated with tumor-node-metastasis (TMN) stage.
Pathological grades of EOC were determined
according to World Health Organization standards. All the patients in the study signed a
written informed consent, and this experiment
was conducted after receiving approval from
the Ethics Committee of Bengbu Medical
University. Additional patient characteristics
are shown in Table 1.
Immunohistochemical analysis
Immunohistochemical staining of WWOX, LGR5, and vasohibin-1 was performed according
to the ElivisionTM Plus detection kit instructions (Lab Vision, USA). All the EOC and ovarian
benign tumor tissues were fixed in 4% buffered
formalin solution and embedded in paraffin.
Continuous 4-μm-thick sections were cut. All
sections were deparaffinized and dehydrated in
a solution of xylene and graded alcohol and
then washed with PBS (pH 7.2) for about 10
min. After antigen repair in the citrate buffer
(pH 6.0) at 95°C for 20 min, the endogenous
peroxidase activity of all tissues was blocked by
3% H2O2 for 10 min at room temperature (RT).
After washing in PBS several times, the sections were blocked with goat serum for 30 min
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at room temperature, then we incubated them
with rabbit polyclonal antibody against human
WWOX (Abcam, Cambridge, MA, USA), mouse
monoclonal antibody against human LGR5
(Abcam, Cambridge, MA, USA) and vasohibin-1
(Abcam, Cambridge, MA, USA) for 1 h at 37°C.
We added a polymer enhancer (reagent A) to
the slides at room temperature for 20 minutes.
After washing with PBS, goat anti-mouse antibody (reagent B) was added to every section for
30 minutes at room temperature. Lastly, all a
freshly prepared diaminobenzidine (DAB) solution was added to the slides, which then were
counterstained with hematoxylin, and then
they were dehydrated, air-dried and mounted.
WWOX+ and vasohibin-1+ stains were mainly
seen in the tumor cell cytoplasms. LGR5+
stains were seen in the tumor cell membranes
and cytoplasms.
Evaluation of staining
The results of the immunohistochemical expression were evaluated by two independent
observers who were blinded to the clinical and
follow-up data of all the patients. In order to
prevent any intratumoral heterogeneity of antibody expression, ten high-power-fields (HPF)
were selected randomly from each EOC section and analyzed. Expressions of the three
markers were scored mainly with staining intensity (none: 0; weak: 1; moderate: 2; strong: 3)
and extent (positive cells < 11%: 1; positive
cells 11-50%: 2; positive cells 51-75%: 3; positive cells > 75%: 4). The final score was the
product of intensity and extent which ranged
from 0 to 12. Scores ≥ 3 were considered
positive.
Statistical analysis
To determine the associations of WWOX/LGR5/
vasohibin-1 expression and their correlation
with clinical clinicopathological characteristics,
we used Fisher’s exact test or a chi-squared
test. To determine the correlations between
WWOX, or LGR5, or vasohibin-1, we used Spearman’s coefficient test. Survival analysis was
assessed using a log-rank test with the KaplanMeier method. A Cox regression model for multivariate analysis was used to assess the independent prognostic factors of EOC. All the
statistical analyses for the experimental data
were calculated with SPSS 19.0 software for
Windows (Chicago, IL, USA). P < 0.05 was considered statistically significant.
Int J Clin Exp Pathol 2019;12(1):327-336
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Figure 1. Positive staining of WWOX, or LGR5, or vasohibin-1 in epithelial ovarian carcinoma or the control tissue. A.
Negative staining of WWOX in the EOC tissue (400 × magnification); B. Positive staining of WWOX in the cytoplasm
of the control cells; C. Positive staining of LGR5 in the membranes and cytoplasms of cancer cells (400 magnification); D. Negative staining of LGR5 in the control tissue (100 × magnification); E. Positive staining of vasohibin-1 in
the EOC tissue (400 × magnification); F. Negative staining of vasohibin-1 in the cytoplasms of the control cells (100
× magnification).

Results
Associations between expressions of WWOX/
LGR5/vasohibin-1 and clinicopathological
characteristics
In order to evaluate the values of WWOX, LGR5, and vasohibin-1 expressions in EOC, their
immunohistochemical results were evaluated
for tissues of both EOC and control samples.
Then all the data were compared to the clinicopathological characteristics of the patients.
The positive rate of WWOX expression was
significantly lower in the EOC groups (32.4%,
68/210) than it was in the control tissues
(85.7%, 60/70; P < 0.001; Figure 1A and 1B).
The positive rate of WWOX expression had an
inverse association with histological grade,
FIGO stage, implantation, and lymph node metastasis in EOC (P < 0.05). However, no relationship was found with patient age, tumor size,
location, histological type, or ascites (Table 2).
The rate of LGR5+ expression in the EOC tissues (59.0%, 124/210) was significantly higher
than it was in the control tissues (7.1%, 5/70; P
< 0.001; Figure 1C and 1D). The positive rate
of MACC1+ expression was related with grade,
implantation, LNM and FIGO stage, but not wi330

th age, tumor location, size, type, or ascites
(Table 2).
In the EOC group, vasohibin-1+ expression was
also significantly higher (56.7%, 119/210) than
the positive rate in the control group (8.6%,
6/70; P < 0.001; Figure 1E and 1F). Vasohibin1+ expression was associated with tumor grade, FIGO stage, LNM, and implantation as well,
but had no association with patient age, tumor
size, location, type, or ascites (Table 2).
Univariate and multivariate analyzes
Follow-up data showed that in the EOC group,
the overall survival (OS) time for patients
with WWOX- samples was significantly shorter
(42.73 ± 19.4 months) than it was for those
with WWOX+ samples (73.65 ± 15.9 months;
log-rank = 70.073, P < 0.001; Figure 2A). Also,
OS time was significantly reduced in EOC
patients with LGR5+ samples (40.84 ± 19.6
months) when compared with LGR5- samples
(69.9 ± 16.666 months) (log-rank = 65.146, P
< 0.001) (Figure 2A). Similarly, the OS time of
vasohibin-1+ patients (37.45 ± 16.1 months)
were significantly shorter than those who were
vasohibin-1- (72.74 ± 14.5 months; log-rank =
153.188, P < 0.001; Figure 2B). In other univariate analyses, the OS for the EOC patients
Int J Clin Exp Pathol 2019;12(1):327-336
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Table 2. The correlation between WWOX, LGR5, vasohibin-1 and clinicopathological characteristics in
epithelial ovarian carcinoma
Variable
Age
< 55
≥ 55
Location
Left
Right
Bilateral
Size
< 8.0
≥ 8.0
Type
Serous
Mucinous
Endometrial
Clear cell
Grade
Well
Moderate + poor
FIGO stage
I + II
III + IV
Implantation
No
Yes
LNM
No
Yes
Ascite
No
Yes

WWOX
Positive Negative

P
0.377

37
31

67
75

28
34
6

61
53
28

45
23

78
64

39
17
8
4

101
25
8
8

46
22

48
94

63
5

38
104

61
7

57
85

66
2

82
60

44
24

82
60

46
40

0.075

55
45
24

34
42
10

0.123

76
48

51
35

91
21
8
4

49
21
8
8

41
83

53
33

33
91

68
18

49
75

69
17

73
51

75
11

75
49

51
35

0.184

0.130

52
45
22

37
42
12

0.392

0.776

67
52

60
31

0.200

86
18
8
7

54
24
8
5

34
85

60
21

22
97

79
12

40
79

78
13

60
59

88
3

73
46

53
38

0.183

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

< 0.001

0.369

Spearman association coefficient analysis showed that there was a negative correlation

0.889
46
45

< 0.001

< 0.001

P

58
61

< 0.001

< 0.001

Correlation of WWOX, LGR5 and vasohibin-1
in EOC

Vasohibin-1
Positive Negative

0063

< 0.001

Multivariate analysis showed that a negative
expression of WWOX, a positive expression of
LGR5 and vasohibin-1, FIGO stage, implantation and LNM were independent prognostic factors for EOC (Table 4).

P
0.400

58
66

had a significant relationship with histological
grade (P < 0.001, log-rank = 50.142), FIGO
stage (P < 0.001, log-rank = 150.172), implantation (P < 0.001, log-rank = 92.739) and LNM
(P = 0.002, log-rank = 141.633; Table 3).
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LGR5
Positive Negative

< 0.001

0.887

0.672

between expressions of WWOX and LGR5 in
EOC (r = -0.603, P < 0.001). And there was also
a negative correlation between expressions
of WWOX and vasohibin-1 (r = -0.607, P <
0.001). There was a positive association
between LGR5 expression and vasohibin-1
expression (r = 0.601, P < 0.001; Table 5).
Discussion
As a common gynecological malignant tumor,
EOC, which is characterized by poor prognosis
and high mortality, seriously threatens women’s health. Therefore, it is urgent to find effective and valuable biomarkers to evaluate EOC
biological behavior. WWOX, a tumor suppressor
Int J Clin Exp Pathol 2019;12(1):327-336
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Figure 2. Kaplan-Meier analysis of the survival rate of patients with epithelial ovarian carcinoma. The y-axis represents the percentage of patients; the x-axis represents their survival in months. A. Overall survival of all patients in relation to WWOX (log-rank = 70.073, P < 0.001); B. Overall survival of all patients in relation
to LGR5 expression (log-rank = 65.146, P < 0.001); C. Overall survival of all patients in relation to vasohibin-1 expression (log-rank = 153.188, P < 0.001). In A
analyses, the green line represents patients with positive expression of WWOX with a trend of better survival time than the blue line representing the negative WWOX
group. In the B and C analyses, the green line represents patients with positive expression of LGR5, or vasohibin-1 with a trend of worse survival time than the blue
line representing the negative LGR5, or vasohibin-1 group.
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Table 3. Results of univariate analyses of overall survival
time (OST)
Variable
WWOX
Negative
Positive
LGR5
Negative
Positive
Vasohibin-1
Negative
Positive
Age
< 55
≥ 55
Location
Left
Right
Bilateral
Size
< 8.0
≥ 8.0
Type
Serous
Mucinous
Endometrial
Clear cell
Grade
Well
Moderate + poor
FIGO stage
I + II
III + IV
Implantation
No
Yes
LNM
No
Yes
Ascite
No
Yes

n
142
68
86
124
91
119
104
106
89
87
34
127
83
140
42
18
12
94
116
101
109
118
92
148
62
126
84

Mean OS (months) Log-rank
70.073
42.73 ± 19.350
73.65 ± 15.872
65.146
69.9 ± 16.666
40.84 ± 19.579
153.188
72.74 ± 14.486
37.45 ± 16.084
0.174
53.27 ± 24.418
52.25 ± 22.291
5.468
49.45 ± 24.774
58.31 ± 22.086
47.09 ± 19.765
1.926
54.01 ± 24.317
50.80 ± 21.701
3.200
50.84 ± 23.549
59.31 ± 21.618
55.44 ± 24.514
48.33 ± 22.785
50.142
65.84 ± 20.036
42.12 ± 20.236
150.172
70.19 ± 16.132
36.57 ± 16.205
92.739
65.24 ± 19.269
36.71 ± 17.578
141.633
62.17 ± 19.750
30.23 ± 13.858
1.799
53.73 ± 23639
51.25 ± 22.886

gene, is abnormally expressed in a wide variety
of cancers. It has been reported that the loss or
reduction of WWOX expression is related to the
unfavorable clinical prognosis of many human
tumors [22-25]. In addition, low expression of
WWOX is related to aggressive tumor pheno-
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P value
< 0.001

< 0.001

< 0.001

0.677

0.065

0.165

0.362

< 0.001

< 0.001

< 0.001

< 0.001

0.180

types, including poor differentiation,
microvascular invasion, and advanced stages [26]. The current study
showed that a lower expression of
WWOX promoted EOC progression,
invasion, and metastasis. Moreover,
a Kaplan- Meier survival indicated
that EOC patients of the WWOX+
group had significantly higher survival
time than did the WWOX- group. Our
results demonstrated that down-regulation of WWOX should promote EOC
progression and metastasis as well
as confirm the previous findings.
Cancer Stem Cells (CSCs) are a small
cluster of cells, which have potential
ability of unlimited proliferation and
determine the occurrence, development, and invasion of tumors. At the
same time, they are also the cause
of tumor recurrence, metastasis, and
treatment failure. LGR5 is usually recognized as a marker of CSCs, which is
the target gene of the Wnt/β-catenin
signaling pathway. Recently, several
studies showed that LGR5 overexpression participates in the occurrence and progression of various malignant tumors [18, 19, 27, 28]. It was
found in this study that the positive
rate of LGR5 in EOC tissues was significantly higher than it was in control
tissues. It is suggested that a high
expression of LGR5 in cancer tissues was likely to have commonality.
Meanwhile, this study also showed
that the positive rate of LGR5 was
associated with histological grade,
the number of lymph node metastases, TNM stage, implantation, and
the poor prognosis of EOC patients.
Our results were similar to those of
previous studies.

Angiogenesis is the formation of a
neovascularization network which is
necessary for tumor growth. Through
this process, the body’s blood supply is effectively established, and it also provides tumor
cells with oxygen, nutrients and various growth
factors. In particular, angiogenesis promotes
tumor proliferation and dissemination rapidly.
Angiogenesis is often regulated by an angio-
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Table 4. Results of multivariate analyses of overall
survival time (OST)
Variable
WWOX
LGR5
Vasohibin-1
FIGO stage
Implantation
LNM

B
-0.507
0.495
0.916
0.639
0.532
0.720

SE
P
0.208 0.015
0.180 0.006
0.254 < 0.001
0.234 0.006
0.225 0.018
0.262 0.006

RR
0.602
1.640
2.500
1.895
1.703
2.055

95% CI
0.401-0.905
1.152-2.334
1.520-4.110
1.198-2.997
1.095-2.648
1.229-3.436

genesis promotor and angiogenesis inhibitor
and secreted by tumor cells or mesenchymal
cells in the tumor microenvironment [29].
Vasohibin-1 was first discovered in vascular
endothelial cells, and is considered a new negative-feedback regulator of angiogenesis. It is
suggested that the gene may serve as a potential target for anti-tumor angiogenesis [30].
Recently, some reports revealed that vasohibin-1 overexpression is associated with infiltration depth, LNM and TNM stage in various
malignant tumors such as colon cancer [31],
breast cancer [32], prostate cancer [33], and
hepatocellular carcinoma [34]. Our study proved that the overexpression of vasohibin-1 was
positively related to tumor grade, FIGO stage,
implantation, and LNM in EOC. In addition, our
OS analysis indicated that the OS of vasohibin-1+ EOC patients was significantly shorter
than it was for the vasohibin-1- group, as well
as the OS of LGR5. In the process of tumor vascularization, although the main role of vasohibin-1 is to inhibit angiogenesis, the imbalance
between vasohibin-1 and VEGF results in the
formation of many new blood vessels with an
incomplete structure or the lack of a basement
membrane. Further, the significantly increased
permeability of the vascular wall causes the
invasion and metastasis of tumor cells easily
[35]. Therefore, vasohibin-1 should be considered a biological marker for the prediction of
early infiltration and metastasis in EOC, as well
as for the prognosis of patients with EOC.
It is well known that the most common reason
for the high mortality rate in malignant solid
tumors is recurrence and metastasis. The FIGO
stage is an important guide to decide clinical
therapeutic strategies for EOC. But it does not
clearly show the biological behavior of EOC.
Therefore, finding effective biomarkers to predict tumor growth, metastasis, and patients’
prognosis for EOC is especially urgent. Multi334

variate Cox regression analysis demonstrated that the expression of WWOX,
LGR5, and vasohibin-1, FIGO stage, LNM,
as well as implantation, are all independent prognostic factors for EOC patients.
The tumor microenvironment is composed
of a large number of microvessels and
lymphatic vessels. Previous studies implied that WWOX can inhibit the Wnt/βcatenin pathway [36], and the downregulation of WWOX leads to the accumulation
of β-catenin in cytoplasms [37]. Eventually, a
high level of β-catenin causes the activation
of the Wnt/β-catenin pathway. VEGF is considered a Wnt/β-catenin target, whose expression
is up-regulated, thus, the vascular endothelial
cells are promoted to proliferate in tumors [38].
At the same time, When LGR5 is activated by its
ligand, the degradation of β-catenin is interfered. As its target gene, the levels of VEGF
mRNA and protein were dramatically up-regulated by the accumulated β-catenin. Therefore,
believe that LGR5 participates in angiogenesis
by enhancing Wnt/β-catenin signaling [39].
Both WWOX and LGR5 can regulate tumor
angiogenesis via the VEGF pathway. On the
other hand, through the positive feedback
effect, in tumor tissues, more and more vasohibin-1 are secreted by stimulating by VEGF.
The endothelial cells of newborn blood vessels
are imperfect in structure and function, and
tumor cells can very easy pass through the vessels, a process that results in tumor invasion
and metastasis. Moreover, some tumor cells
with stem cell functions can also form blood
vessels directly [40, 41], further promoting the
occurrence of metastasis.
Conclusion
This study found that WWOX, LGR5, and
vasohibin-1 may play important roles in EOC
progression. The combined detection of these
indicators will be helpful in evaluating the
metastasis and prognosis of EOC patients.
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Table 5. Correlation among WWOX, LGR5, and vasohibin-1 in ovarian epithelial carcinoma
Variable
LGR5
Negative
Positive
Vasohibin-1
Negative
Positive

WWOX
Negative
Positive
29
113

57
11

32
110

59
9

LGR5
Negative
Positive

r

P

-0.603

< 0.001

-0.607

< 0.001
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