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ABSTRACT

Objective: To determine the frequency of expression of CDX2 and Villin in a subsection of advanced stage primary
colorectal cancers and detect its association with tumour differentiation, lymph node metastasis, invasion and survival.
Study Design: A descriptive study.

Place and Duration of Study: Ortadogu Private Hospital, Adana, Turkey, from January 2012 to March 2017.
Methodology: Formalin-fixed, paraffin-embedded tissue specimens were obtained from 70 patients who underwent
surgery for colorectal carcinoma. Inclusion criteria were patients who underwent surgery with stage 3 and stage 4
colorectal cancer. The exclusion criteria were patients who had recurrent colorectal cancer and/or accompanying cancer
in another region. Immunohistochemical technique was used for the localisation of CDX2 and Villin in colorectal cancer
tissues. The catagorical variables between the groups was analysed by using the Chi-square test or Fisher Exc. test.
Overall survival time was defined as the years elapsed between date of after operation and death as a result of disease
(or the last follow-up date). Overall survival was analysed using the Wald test, and the log-rank test was used to examine
their relationship when different parameters were applied. The survival curve was plotted using the standard Kaplan-Meier
methodology. Values of p <0.05 were considered statistically significant.

Results: Both CDX2 and Villin had relation with gender (p=0.045, p=0.016), male and female expression of CDX2 was
n=31 (67.4%), n=15 (32.6%), respectively and Villin was n=34 (68.0%), n=16 (32.0%), respectively; age (p=0.804, p=0.791),
had no relation with tumor site (p=0.131, p=0.921) and histologic grade (p=0.209, p=0.579) and lymph node metastasis
(p=0.063, p=0.392) and perineural invasion (p=0.476, p=0.053) and lymphovasculer invasion (p=0.080, p=0.791) and
overall survival ( p=0.121, hep=0.059).

Conclusion: CDX2 and Villin were not associated with any of the clinicopathologic parameters. Overall survival analysis
also did not show a significant association with immunoexpression of these molecules and survival. CDX2 and Villin might

not be useful as a prognostic factor in advanced stage colorectal carcinoma.
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INTRODUCTION

Colorectal carcinoma (CRC) is one of the most wide-
spread malignant tumors worldwide. Patients who had
disease at the same stage might have diverse clinical
consequences due to the heterogeneity of the molecular
changes.!.2 Therefore, there is a great need to under-
stand the molecular pathology underlying CRC and to
identify new biomarkers.

Caudal-type homeodomain transcription factors2
(CDX2) is a caudal-type homeobox gene, encoding a
transcription factor that plays an important role in
proliferation and differentiation of intestinal epithelial
cells.3 Low expression of CDX2 increases susceptibility
for tumors, while overexpression of CDX2 inhibits
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growth and promotes differentiation of colorectal cancer
cells.45

Villin is a protein belonging to the gelsolin family of calcium
regulated actin-binding proteins.6 Villin is a particularly
specified protein and is revealed in intestinal and renal
proximal tubular epithelium. Villin had been detected in
CRC and has been used to differentiate neoplasms of
intestinal origin from nonintestinal neoplasms.7.8

The rationale of this research was to clarify the importance
of CDX2 and Villin expression in colorectal condition.

The objective of the study was to clarify immuno-histo-
chemical expression of CDX2 and Villin in a subsection
of advanced stage primary colorectal cancer, detect its
association with tumour invasion, differentiation, survival
and lymph node metastasis.

METHODOLOGY

Formalin-fixed, paraffin-embedded tissue specimens
were obtained from 70 patients who underwent surgery
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for colorectal carcinoma from January 2012 to March
2017 at Ortadogu Private Hospital, Adana, Turkey.
Cukurova University Clinical Ethical Board approved this
study.

Inclusion criteria were patients who underwent surgery
with stage 3 and stage 4 colorectal cancer. The exclusion
criteria were patients who had recurrent colorectal
cancer and/or accompanying cancer in another region.
No chemotherapy or radiotherapy was given before
operation. Clinicopathological findings such as gender,
age, tumor size, tumor site, histological stage, and grade
were recorded through hospital database and contact
with physician, if necessary. The tumors were classified
by stages with respect to the 7t volume of the
AJCC/UICC TNM classification.® In all cases, all existing
sections stained with hematoxylin and eosin were
analysed. Four micrometer thick sections of the
formalin-fixed and paraffin-embedded tissues were put
down in poly-L-lysine-coated slides for immunohisto-
chemistry.5

Immunohistochemical staining was performed with
streptoavidin-biotin method. Briefly, the sections were
de-paraffinised and incubated with 3% hydrogen
peroxide for twenty minutes to block endogenous
peroxidase activity. Prior to immunostaining, antigen
retrieval was applied. Subsequently, slides were
incubated with CDX2 (clone DAK-CDX2, dako) and Villin
(clone 1D2 C3, dako) at room temperature with primary
antibodies for 60 minutes. Standard avidin-biotin-
peroxidase complex (ABC) method was applied by
employing LabVision Secondary Detection Kit (UltraVision
Detection System Anti-polyvalent, HRP). AEC was
applied as chromogen. Finally, the samples were sited
on PBS having diaminobenzidine and 1% hydrogen

Figure 1: Representative tumours displaying: (A) villin staining, (B) focal
CDX2 staining, (C) diffuse villin staining, (D) diffuse CDX2 staining..

peroxide for five minutes and counterstained with
hematoxylin solution for one minute and mounted.

A tumor was recorded positive, if greater than 5% of the
tumor cells exhibited nuclear staining for CDX2 and
apical membranous and/or cytoplasmic staining for Villin.5

The percentage of positive cells was scored in a semi-
quantitative method according to the following scheme:
0 (less than 5% of tumor cells); 1+ (positive signal of any
intensity in 5-25% of tumor cells); 2+ (26-50% of tumor
cells); 3+ (51-75% of tumor cells); and 4+ (greater than
75% of tumor cells, Figure 1).

Statistical analysis was performed using the statistical
package SPSS software (Version 22.0, SPSS Inc.,
Chicago, IL, USA). If continuous variables were normal,
they were describle as the mean tstandard deviation
(p>0.05 in Kolmogorov-Smirnov test or Shapira-Wilk
(n<30)); and if the continuous variables were not normal,
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Figure 2: Villin immunoexpression and survival.
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Figure 3: CDX2 immunoexpression and survival
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they were described as the median. The catagorical
variables between the groups were analysed by using
the Chi-square test or Fisher Exc. test. Overall survival
time was defined as the years elapsed between date of
after operation and death as a result of disease (or the
last follow-up date). Overall survival was analysed using
the Wald test, and the log-rank test was used to examine
their relationship when different parameters were
applied. The survival curve was plotted using the standard
Kaplan-Meier methodology.

Values of p<0.05 were considered statistically significant.

RESULTS

The general characteristics and the distribution of the
clinicopathologic data of the patients are shown in Table I.
Fourty-one (58. 6%) were men and 29 (41. 4%) were
women; and median age was 62 (29-84) years. There
were 19 (27.1%) patients of right colon carcinoma, 17
(24.3%) patients of left colon carcinoma, and 34 (48.6%)
cases of rectal cancer. The mean size of the tumor was
6.0 £2.0 cm ranging from 3.0 to 12.0 cm.

The pathologic tumor classification found well differen-
tiated adenocarcinoma in 13 patients (18.6%), moderately
differentiated adenocarcinoma in 53 cases (75.7%), and

The pathological surgical specimen nodal classification
was NO in 34 cases (48.6%), N1 in 23 cases (32.9%),
and N2 in 13 cases (18.6%). Most patients belonged to
stage 3 (n=66, 94.3%). Four patients (n=4, 5.7%) had
distant metastasis. Twelve (17.1 %) patients died at the
endpoint of the study. Positive expression of CDX2 and
Villin was 65.7% (46 out of 70), 71.4% (50 out of 70),
respectively.

The distribution of Villin expression in colon carcinoma
samples in relation to clinicopathological characteristics
is shown in Table Il. There was no statically important
distinction with any of the clinicopathological parameters
like age, location, depth of invasion, lymph node
metastasis, grade, TNM stage and lymphovascular and
perineural invasion. Kaplan-Meier survival analyses did
not show a significant association with villin immuno-
expression and survival (Figure 2).

The distribution of CDX2 expression in relation to
clinicopathological characteristics is shown in Table Ill.
Similarly, Villin there was no important relation between
CDX2 expression and clinicopathological parameters.

Table II: Association between Villin expression and clinicopathological
parameters of colorectal carcinoma.

poorly differentiated adenocarcinoma in four cases (5.7%). nNegat"’i/ nP°S't"’eo/ P
0 o
Table I: General characteristics of the study population. Age
n % <60 8 40.0 23 46.0 0.791
Age >60 12 60.0 27 54.0
<60 31 44.3 Sex
>60 39 55.7 Male 7 35.0 34 68.0 0.016
Sex Female 13 65.0 16 32.0
Male 41 58.6 Status
Female 29 171 Alive 17 85.0 41 82.00 | 1.00
Status Dead 3 15.0 9 18.00
Alive 58 82.9 Site of tumor
Dead 12 171 Right colon 6 30.0 13 26.0 0.921
Site of tumor Left colon 5 25.0 12 240
Right colon 19 27.1 Rectum 9 45.0 25 50.0
Left colon 17 24.3 Histologic grade
Rectum 34 48.6 Well differentiated 3 15.0 10 20.0 0.579
Histologic grade adenocarcinoma
Well differentiated adenocarcinoma 13 18.6 Moderately differentiated 18 750 8 76.0
adenocarcinoma
Moderately differentiated adenocarcinoma 53 75.7 Poorly differentiated 2 10.0 2 4.00
Poorly differentiated adenocarcinoma 4 5.7 adenocarcinoma
Nodal status (pathological) Nodal status (pathological)
NO 34 48.6 NO 8 40.0 26 52.0 0.392
N1 23 32.9 N1 9 45.0 14 28.0
N2 13 18.6 N2 3 15.0 10 20.0
TNM stage TNM stage
1] 66 94.3 11l 19 95.0 47 94.0 1.000
\% 4 5.7 v 1 5.0 3 6.0
Lymphovascular invasion Lymphovascular invasion
Negative 31 443 Negative 8 40.0 47 94.0 1.000
Positive 39 55.7 Positive 12 60.0 27 54.0
Perineural invasion Perineural invasion
Negative 60 85.7 Negative 20 100.0 40 80.0 0.053
Positive 10 14.3 Positive 0 0.0 10 20.0
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Table lll: Association between CDX2 expression and clinicopatho-
logical parameters of colorectal carcinoma.

Negative Positive p
n % n %
Age
<60 10 41.7 21 457 0.804
>60 14 58.3 25 54.3
Sex
Male 10 41.7 31 67.4 0.045
Female 14 58.3 15 32.6
Status
Alive 19 79.2 39 84.8 0.739
Dead 5 20.8 7 15.2
Site of tumor
Right colon 10 41.7 9 19.6 0.131
Left colon 4 16.7 13 28.3
Rectum 10 41.7 24 52.2
Histologic grade
Well differentiated 4 16.7 9 19.6 0.209
adenocarcinoma
Moderately differentiated 17 70.8 36 78.3
adenocarcinoma
Poorly differentiated 3 12.5 1 2.2
adenocarcinoma
Nodal status (pathological)
NO 7 29.2 27 58.7 0.603
N1 11 48.8 12 26.1
N2 6 25.0 7 15.2
TNM stage
n 22 91.7 44 95.7 0.080
\Y, 2 8.3 2 43
Lymphovascular invasion
Negative 7 29.2 24 52.2
Positive 17 70.8 22 47.8
Perineural invasion
Negative 22 91.7 38 82.6 0.476
Positive 2 8.3 8 17.4

The Kaplan-Meier survival analyses did not show a
significant association between CDX2 immuno-
expression and survival (Figure 3).

DISCUSSION

Because of the heterogeneity of the disease outcome, it
is much more important to understand the molecular
pathology underlying CRC to discover more prognostic
molecules and finally to improve therapeutic inter-
ventions. It has been suggested that it controls numerous
genes that are involved in multiple procedures such as
proliferation, migration, cell adhesion and tumorigenesis.10
It is used as a prognostic factor in gastric cancer; but its
prognostic significance in colorectal cancer remains
contro-versial.11.12

Preceding researches have conducted a broad
difference in the ratio of CRCs that express CDX2.13.14
Kaimaktchiev et al. determined CDX2 expression in 86%
of CRC and he found an inverse correlation with stage
and grade.® In a meta-analysis of 9 studies, Yu et al.
showed that low expression of CDX2 was relevant to a

poor outcome in colorectal cancer.2 Baba et al.'> had
found that CDX2 loss was independently related with
female gender, high tumor grade, and advanced tumor.
In their study, CDX2 loss was independently related with
poor outcome among patients with a family history of
colorectal carcinoma. However, it was not in those with
no family history. Matsuda et al. conducted CDX2
expression in 80% of CRC and he found an inverse
correlation with survival.1® Lugli et al. found that loss of
CDX2 expression associated with MMR deficiency, 14 but
not outcome. Zheng et al. found CDX2 expression in
80% of CRC, and he showed that CDX2 inversely
related with grade and stage.'” Bauer et al. showed that
CDX2 expression conversely related to poor prognosis
in right-sided cancers.8

CDX2 was found to be expressed in 65.7% of cases.
There was no statistically important correlation between
CDX2 expression and patients' age, tumour location,
depth of invasion, grade, metastasis of lymph node,
lymphovascular and perineural invasion. Survival
analysis also did not show a significant association with
immunoexpression of CDX2.

In the presently studied tumour samples, Villin was found
to be expressed in 71.4% of cases. However, like CDX2
there was no statistically important correlation between
Villin expression and patients' age, tumour location,
depth of invasion, grade, metastasis of lymph node,
lymphovascular and perineural invasion. Survival
analysis did not show a significant relation with
immunoexpression of Villin. Similarly, Arango et al. found
no such association between Villin staining intensity and
overall prognosis in CRC.1"® However, in a study by
Al-Maghrabi et al., Villin immunoexpression in CRC was
related with better survival, well-differentiated cancers,
and small-sized cancers.8

The most important finding in this study is the close
correlation of CDX2 and Villin (r=0.76, p=0.0001).
Literature could not be found about any study about the
correlation of these molecules in CRC. Yamamichi et al.
conducted a relation between expression of the highly
correlated CDX2 transcription factor and Villin expression
in a study of gastric cancer.20 They concluded that CDX2
regulates the expression of intestinal villus by collecting
the Brm-type SWI/ SNF complex into the Villin promoter.20

CONCLUSION

CDX2 and Villin were not associated with any of the
clinicopathologic parameters like age, sex, location,
grade, metastasis of lymph node, lymphovascular and
perineural invasion. Survival analysis also did not show
a significant association with immunoexpression of
these molecules. Our findings proposed that CDX2 and
Villin might not be useful as a prognostic factor in
advanced stage colorectal carcinoma. More in vivo and
in vitro researches are needed for further clarification of
how these two molecules might have a relation in
tumorigenesis of CRC.
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