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UZAK METASTAZLI REKTUM KANSERLERI (EVRE IV) INVAZiV TUMOR SINIRINDA
E KADHERIN’IN DOKU EKSPRESYONUNDA AZALMA GOSTERMEKTEDIR

RECTUM CANCERS WITH DISTANT METASTASES (STAGE IV) SHOW DECREASED TISSUE
EXPRESSION OF E CADHERIN AT THE INVASIVE TUMOR FRONT

Mehmet ZENGIN!, Pinar ATASOY!

ABSTRACT

PURPOSE: Rectal cancers (RC) are one of the most important causes
of death worldwide. Survival of patients is mainly associated with
the TNM stage. However, patients characterized by the same tumor
stage often have prominent distinct survival. This is particularly a
clinical challenge and new biomarkers are needed. In this research,
we analyzed the prognostic role of E-cadherin (EC) in stage IV RC.

MATERIAL AND METHODS: Eighty-five stage IV RC patients
operated at Kirikkale University between 2001 and 2015 were
included in this retrospective study. EC was scored using model A
on immunohistochemical (IHC) stained sections. The relationship
between the results and the clinicopathological characteristics was
analyzed.

RESULTS: EC percentage was significantly downregulated in
RCs classified as advanced pT (p=0.005), angiolymphatic invasion
(p=0.034), stage IVb (p=0.006), high number of metastatic lymph
nodes (p=0.039) and high grade (p=0.014). In univariate analysis,
low EC patients had worse 5-year survival (RES: 28.3%, p<0.001; OS:
41.2%, p<0.001). Multivariate analyzes confirmed that low EC is an
independent worse survival parameter for RFS (Hazard ratio [HR]:
1.33 [1.15-3.46], p=0.001) and OS (HR: 1.57 [1.09-4.32], p=0.002).

CONCLUSION: Our study confirmed the prognostic significance
of low EC in stage IV RCs. Therefore, we suggest that this parameter
may be an indicator of worse prognosis in RCs. This biomarker can
be easily defined on IHC stained slides and can use a molecular agent
in RC therapy.
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OZET

AMAG: Rektal kanserler (RK) diinya genelinde en 6nemli 6lim
nedenlerinden biridir. Hastalarin sagkalimi temel olarak TNM evresi
ile iligkilidir. Bununla birlikte, ayn1 timor evresi ile karakterize edilen
hastalar siklikla belirgin farkli sag kalimlara sahiptir. Bu 6zellikle
Klinik bir ¢eligkidir ve yiiksek riskli hastalar1 ayirt etmek igin yeni
biyobelirteglere ihtiya¢ vardir. Bu aragtirmada, stage IV RK'da E
cadherin (EC) 'nin sag kalimdaki roliint analiz ettik.

GEREC VE YONTEM: Bu retrospektif caligmaya Kirikkale
Universitesinde 2001-2015 arasinda cerrahi girisim uygulanan
seksen bes RK hastas: dahil edildi. EC, immiinohistokimyasal (IHK)
boyanmig kesitlerde model A kullanilarak skorlandi. Sonuglar ve
klinikopatolojik 6zellikler arasindaki iliski analiz edildi.

BULGULAR: ECyiizdesi, ileri pT (p = 0,005), anjiyolenfatik invazyon
(p=0,034), evre IVb (p=0,006), yiiksek lenf nodu metastazi sayisi
(p=0,039) ve ileri grade (p=0,014) olan RK'larda anlamli derecede
diigiiktii. Tek degiskenli analizde, diisitk EC’li hastalar 5 yillik kétii
sagkalima sahipti (RFS: % 28,3, p <0,001; OS: %41,2, p<0,001). Cok
degiskenli analizler, diisik EC'nin RFS (Hazard ratio [HR]: 1,33
(1,15 - 3,46], p=0,001) ve OS (HR: 1,57 [1,09 - 4,32], p=0,002) icin
bagimsiz bir kotii hayatta kalma parametresi oldugunu dogruladi.

SONUG: Sonuglarimiz stage IV RK'larda diisitk EC' nin prognostik
6nemini dogruladi. Bu nedenle, bu parametrenin RK'larda kétii
prognozun bir gostergesi olabilecegini éneriyoruz. Bu biyobelirteg,
IHK boyali lamlar tzerinde kolaylikla tanimlanabilir ve RK
tedavisinde bir molekiiler ajan olarak kullanilabilir.
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PURPOSE

In the western world, rectal cancers (RC) are the second
most common cause of tumor death and the third most
frequently carcinoma [1]. Despite advances in adjuvant
therapy and surgery, 5-year survival rates remain below
20% in stage IV disease [2]. Tumor-Node-Metastasis
(TNM) staging is the gold standard in the prognosis of
RC patients. However, some patients with equal stages
of the disease have a worse prognosis. Therefore, there
is a great need to identify these cases in which different
treatment options can be tried.

Epithelial-mesenchymal transition (EMT) is defined as
one of the methods of metastasis such as local invasion,
rupturing from main cancer and migration to distant
sites. The differentiation of an epithelial cell into a
mesenchymal cell is the main method of EMT, which is
common in the normal inflammatory process [3]. Also,
EMT can be considered as a physiological mechanism
characterized by the proliferation of cancer cells, loss of
tumor cell polarity and migration to the loco-regional
area [4, 5]. Therefore, one of the first steps in the
metastatic process can be considered as EMT. Several
well-known molecular EMT agents of EMT have been
described in the literature, but downregulation of E
cadherin (EC) in tumor cells is considered to be a typical
finding of EMT [6]. EC is a transmembranous protein
with tumor suppressor activity that binds cells together.
In the structure of the EC, this cell-cell adhesion is
supported by forming a complex connection with the
cell skeleton. However, the relationship between the
cancer environment and EMT remains unclear [7, 8].

In the present study, we aimed to examine the prognostic
value of EC to predict high-risk patients in stage IV RC.

MATERIAL AND METHODS

Study Design

The study was approved by the Health Research Ethics
Committee of Kirikkale University (2019.05.19). In this
study, all procedures were consistent with 1964 Helsinki
declaration and the ethical standard of the national/
institutional research committee and the. Informed
consent was obtained from the patients individually. The
authors did not have appropriate financial involvement
and did not report a conflict of interest.

In this study, patients who were surgically resected for
stage IV RC between 2001-2015 (n=85) in Kirikkale
University hospital wereidentified. This databaseincluded
retrospectively collected data such as information on age,
pT, size, number of metastatic lymph nodes, neural and
vascular invasion, grade, stage and survival. RCs were
categorized according to the following criteria: age (mean
age 76, <76 and 276), pT (pT1/pT2 and pT3/pT4), size
(mean size 5.5 cm; > 5.5 cm and < 5.5 cm), metastatic
lymph node number (<7 and 27), angiolymphatic
invasion (no and yes), perineural invasion (no and yes),
stage (stage IVA and stage IVB) and grade (High grade
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and Low/Moderate grade). All cases were re-evaluated
according to American joint committee on cancer
classification, 7th [9].

Processing of Tissues

Paraffin-embedded archival tumor samples were
obtained from all patients. A tumor block showing the
deepest invasively area was chosen from each patient.
Cases were accepted only when there was sufficient
tissue in the paraffin block for future studies. Two 4
micron thick sections (n = 85) were taken from each
block and stained with hematoxylin & eosin (H&E) and
EC. An experienced pathologist evaluated all sections.

Estimates of EC

EC was semi-quantitatively estimated on Immunohis-
tochemical (IHC) stained sections according to
Model A [22]. Model A recommends using the hot
spot area, deepest invasive block, and invasive margin
for pathological evaluation. Firstly, the area of the
invasive margin was subjectively screened in an x10
magnification on IHC sections. The percentage of EC
immunopositivity was scanned in all directions at
invasively tumor margin in an x20 magnification to
subjectively determine the low (<50%) EC and high
(250%) EC area described by He [11]. The EC ratio was
then noted in 10 high power fields (HPF) using an x20
magnification (0.785 mm?) (Figure 1). EC staining was
noted positive when the staining was completely around
the cytoplasmic membrane of the cell as described by
Dass [10]. If cancer cells did not show a blue-stained
nucleus on IHC stained sections, these cells were
excluded from the number to avoid the counting of
brown cytoplasmic artefacts.

Immunohistochemical Study

A 4 pm (n = 85) section was taken from all blocks and
a platinum-plated slide was placed (Dako). We used the
Pt link (Dako) to apply the pretreatment methods. We
obtained the heat-induced retrieval epitope by the target
retrieval solution (Dako) at 97 ° C, pH 9 for 20 minutes.
Staining was performed according to Autostainer link
48 (Dako). Peroxidase-blocking reagent (Dako) was
used to blocked endogenous peroxidase activity. The
mouse monoclonal EC (Clone Nch-38, 1: 50, Dako)
was the primary antibody and we diluted with antibody
diluent (EnVision Flex, Dako, S2022). We incubated the
primary antibody for 30 minutes at room temperature
and amplification was performed by Mause linker
(Dako) for 20 minutes. Hrp reaction (Dako) was used
to detect bound antibody, chromogen-diluted Dab
reaction (Dako) in substrate buffer (Dako) was used for
visualization. Meyer’s hematoxylin (Germany, Darmstadt
Merck) was used for counterstain and the slides were
coverslipped by Pertex (Gothenburg, Sweden, Histolab).

Patients Follow-up

In this study, survival rates were considered in terms
of outcome measures. Information about survival was
obtained from archival records. The primary surgery
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day was taken as the basis for calculating the endpoint
time. The follow-up period was fourteen years in order
to make a more reliable decision about the outcome
of the patients. Recurrence-free survival (RFS) was
defined as the time between primary surgery day and
death for any reason and distant or local-regional

recurrence. Overall survival (OS) was defined as the
period between the primary surgery day and the day of
death or the last follow-up for any reason. All patients
whose last follow-up date was more than sixty months
and all events after sixty months follow-up were
censored at sixty months.

ST

-

Figure 1 Representative example of E cadherin (EC) counting. First, all the sections were examined for EC intensity
at an x10 magnification. Inmunopositivity of the EC percentage (asterisk) was searched in both directions along
the invasive tumor margin using an IHC stained section to subjectively determined the high (=50%) (a-b) and low
(<50%) (c-d) EC area. Then, EC was counted in 10 HPFs using an x20 objective field (0.785 mm?).

Statistical Evaluation

Descriptively data were listed using frequencies and
percentages for categorical data andv standard deviation,
means, and ranges for continuous data. Chi-Square
test was used to analyze the relationships between
clinicopathological and categorical variables of EC, and
Fisher’s Exact test was used when the Chi-Square test was
not applied. Kaplan-Meier method was used to present
survival curves and the Log-rank test was used to evaluate
significant differences between univariate survival
groups. Cox-regression model with a hazard ratio (HR)
of 1.0 as a reference and a 95% confidence interval (CI)

was used to analyze the multivariable survival groups.
SPSS 21.0 (North Castle, IBM institute, ABD) was used
for the analyses. All tests were two-sided and p-values
less than 0.05 level were noted as significant.

RESULTS

Patients

Eighty-five cases that were surgically resected for RC
were included in the study. 30 (35.3%) of the cases
were male and 55 (64.7%)were female. The mean of age
and size were 76.08+7.45 (range: 37-86) and 5.72+1.85
(range: 3-10), respectively. 36 (42.3%) of the cases were
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detected as PT1/PT2, 49 (57.7%) as PT3/PT4, and 45 A mentioned above. Sections were examined at low power
(53.0%) of the tumor was poorly differentiated and 40 magnification and the EC staining distribution was not

(47.0%) was low/moderately differentiated. homogeneous in the slides. A suitable block was selected
from each tumor showing the deepest invasive front and
Assessment of EC good staining homogeneity. The tumors were divided into

EC was scored on IHC stained sections according to model ~ two groups with a cut-oft of 50% described by He [11].

Table 1 The relationship between EC and prognostic factors (n=85)
E cadherin (n=85) (%)

>50% <50% P-value
T3/pT4 15 21
PTost PP 41.6% 58.4% 0.005*
-stage
: T1/pT2 3 14
PP 71.4% 28.6%
20 18
>76
A 52.6% 47.4% 0.297
e
: 30 17
<76
63.8% 36.2%
17 20
Positive
AL invasion 45.9% 54.1% 0.034*
. 33 15
Negative
68.7% 31.3%
21 19
>5.7 cm
Si 52.5% 47.5% 0.264
ize
29 16
<5.7 cm
64.4% 35.6%
. 22 20
Positive
PN . 52.3% 47.7% 0.233
invasion
. 28 15
Negative
65.1% 34.9%
. 16 19
- - 45.7% 54.9% 0.039*
atus
~ 34 16
<
68.0% 32.0%
. 18 22
High grade
Grad 45.0% 55.0% 0.014*
rade
Low/Moderate 32 13
grade 71.1% 28.9%
14 20
Stage IVB
St 41.1% 58.9% 0.006*
age
8 36 15
Stage IVA
70.5% 29.5%

*. The significant limit for Chi-square test was 0.05. Significant results are in italics. Abbreviations: EC: E-cadherin,
PT-stage: Pathological tumor stage, PN: Perineural invasion, LN: Lymph Node, AL: Angiolymphatic invasion.
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Statistical results were as follows: The mean and
median percentage of EC was 51.75% £9.50% (range
15%-75%) and 50%, respectively. Thirty-five (41.1%) of
cases was low EC (<50%) and significant association
was determined with advanced pT (p=0.005),

angiolymphatic invasion (p=0.034), high metastatic
lymph node number (p=0.039), stage IVb (p=0.006)
and high grade (p=0.014). The relationship between
EC and clinicopathological characteristics is listed in
Table 1.

Table 2 Univariate and multivariate survival analysis of EC (n=85)

Univariate survival analysis
(n=85) (%)

(O] RFS
5-year P- 5-year
(%) value (%)
PT-stage 0.185
pT3/pT4 37 46
pT1/pT2 62 53
Age 0.824
=76 cm 45 58
<76 cm 54 41
AL 0.564
invasion
Yes 50 53
No 49 46
Size 0.368
=5.7 cm 43 50
<5.7 cm 56 49
PN 0.247
invasion
Yes 40 47
No 59 52
LN
Status il
=7 35 44
<7 64 55
Grade 0.033*
High grade 32 43
Low/Mod- 67 56
erategrade
Stage 0.008*
Stage I'Va 27 40
Stage IVb 72 59
EC <0.001*
Low 28 41
High 71 58

Multivariate survival analysis
(n=85) (%)

0s RFS
P- HR P- HR P-
value (95% CI) value (95% CI) Value
0.108 NC NC
0.683 NC NC
0.455 NC NC
0.277 NC NC
0.195 NC NC
0.045* 0.324 0.092
1 1
2.64 2.72
(0.77-5.47) (0.91-5.46)
0.029* 0.069 0.048*
1 1
3.28 1.49
(0.78-5.34) (1.04-3.27
0.003* 0.016* 0.009*
1 1
1.58 1.53
(1.12-2.68) (1.11-2.58)
<0.001* 0.002* 0.001*
1 1
1.57 1.33
(1.09-4.32) (1.15-3.46)

*. The significant limit for Chi-square test was 0.05. Significant results are in italics. Abbreviations: EC: E-cadherin,
PT-stage: Pathologic tumour stage, PN: Perineural invasion, LN: Lymph Node, AL: Angiolymphatic invasion, NC: Not
calculable, CI: Confidence interval, HR: Hazard ratio, OS: Overall survival, RFS: Relapse-free survival
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Follow-up

In the follow-up period of fourteen years, all of the
patients died (100%; n=61 in low EC, n=24 in high EC),
and seventy-six patients had relapsed (89.4%; n=50 in
low EC, n=26 in high EC). The 5-year OS and REFS ratios
were 28.3% and 41.2% in low EC cases, versus 71.7%
and 58.8% in high EC patients, respectively (Table 2).

Survival Analyses

In univariate analysis, significant differences between
survival groups were observed for RES (p<0.005), OS
(p<0.001). Lymph nodes status, grade and stage were
associated with adverse outcomes for RFS and OS.
In multivariate analysis, low EC was an independent
poor prognostic parameter for RFS (HR=1.33 [1.15-
3.46], p=0.001), OS (HR=1.57 [1.09-4.32], p=0.002).
Grade and stage were the other parameters significantly
associated with survival groups (Table 2, Figure 2).

DISCUSSION

The potential impact of EC in stage IV RC patients was
investigated in our retrospective study. Our results
suggest that there is a significant relationship between
low EC and worse prognostic parameters and that EC
plays an important role in the metastasis of cancer cells.
If this result is confirmed in further clinical researches,
EC may be preferred as a predictive marker in RC.

In recent years, RC has been described as one of the
most common cancers not only in the Western world
but in Northwest Asia. The sporadic disease has the
majority of cases developing RC [12]. Molecular and
biologic processes in RC play a significant role despite
the researches of physiologic and etiologic elements [13].
All of the large intestine lumens are covered by colonic
epithelial cells. These epithelial cells are separated from
the epithelial layer by several phenotypic alterations called
EMT [14]. EMT usually develops in embryogenesis,
also in several pathological processes such as interstitial
fibrosis of kidney, adhesion of endometrium and cancer.

In recent studies, cancer progression, chemotherapy
resistance, and metastasis-like properties have been
associated with changes in EMT [15].

EC is a subtype of transmembrane proteins 1, plays a
significant role in cell-cell adhesion, and is named EC
when present in epithelial tissue [7, 8]. The invasion of
surrounding tissues by tumor cells occurs as a result
of reduced or lost EC which provides the connection
between neighbouring cells, and this is a good example
of EMT [15]. Cell migration and mobility in metastasis
are supported by the loss of cellular integrity resulting
from the appearance of mesenchymal properties during
EMT. EMT-related features have been identified not only
in RC [16] but in many human tumors, including gastric,
oesophageal, breast and ovarian carcinomas [17-20].

Several markers such as N-cadherin, EC, Snail, and
vimentin have been described as indicators of EMT [21].
However, according to literature, EC is the best-defined
molecular biomarker of EMT, and the most specific
feature of EMT was the loss of EC [21]. Therefore,
EC may be a useful marker of poor differentiation,
malignant phenotype, and invasiveness in RC. But,
there is currently no consensus on the assessment of
EC expression in RC patients. He et al. [11] examined
549 studies in a meta-analysis and unfortunately found
significant differences in primary antibody dilution
rates, clinical factors, number of patients, gender and
age, and IHC methods. However, it is not clear in the
literature whether the survival values of EC are different
in RCs with these different parameters. In this study,
we investigated a population of patients resected only
for stage IV RC and performed pathological evaluation
according to model A [22] to ensure standardization. In
other words, unlike other studies, our patient population
was quite homogeneous and standardization was high
in our method.

In our analyses, downregulation of EC expression has

a p<0.001
Wl e— E cadherin
™y “‘—-,_L 1250
0,54 L= <50
E b
2 1
2 0,64 X
= ¥
(7] L
‘_,E 0,444 1 I_-..1
Q L 1
>
o] iy 1[|_
0.24 L ]
0,04 L 1
,0:) 1 0‘,00 20:00 30:00 40,‘00 50,‘00 60:00
Months

b p<0.001

s E cadherin
N =/ 1250

0,84 i 1 1<50

Relaps-free Survival

=
s

i

o

0.0

a0 1000 2000 3000 4000  S0.00 60,00

Months

Figure 2 Survival curves of E cadherin. Kaplan-Meier survival curves were used for Overall survival (a) and Relapse-

free survival (b). P-value is significant at the 0.05 level.
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a poor survival in stage IV RC, which is in agreement
with most previous studies. He et al. conducted a meta-
analysis of 2730 colorectal cancer patients and found a
significant association between decreased E-cadherin
expression and prognosis [11]. In the subgroup analysis
of this study, low E-cadherin expression was found
to be significantly associated with poor prognosis in
Asian countries rather than European countries. Also,
E-cadherin was found to be associated with non-
small cell lung cancer and gastric cancer in Asians
in the literature, and this finding was not found in
Europeans [23]. These findings suggest that there may
be racial differences in E-cadherin expression in terms
of prognostic factor. In our study, the fact that low EC
expression is related to survival and that our country
is from Asian countries supports the opinion that EC
expression may contain racial differences.

The percentage of EC expression in RC ranges from 5%
to 90% in the literature [11]. There are different opinion
on the cut-off value of low E-cadherin expression.
This may reflect no consensus on the evaluation of EC
expression. He et al. reported that low E-cadherin was
more associated with prognosis when the cut-oft value
was >50% [11]. In this study, we also used >50% as the
cut-off value. We found that 41.1% of tumors had low
EC expression, and low EC expression was significantly
associated with survival. Therefore, we recommend that
future studies use 50% as the cut-off value for EC.

As in our study, there was a significant correlation
between E-cadherin expression and clinicopathologic
features related to prognosis such as degree of
differentiation, stage and lymph node status in the
literature [11, 12]. These clinicopathological features
also include perineural infestation and size [12].
However, our data showed decreased membranous EC
expression in perineural invasive and large tumors, but
this was not statistically significant Although reported
studies have shown that EC expression in perineural
invasion and large-size RC significantly decreased,
there are contradictory studies that have not reported
such a connection [11]. In this study, we estimated the
percentage of EC in 10 HPFs, and the final percentage of
ECE may have changed by this multiple-area counting
method. Also, only an identifiable cancer cell nucleus
was calculated in our study, so the ratio we calculated
may have changed for this calculation method.

In this study, there are several limitations. There is a major
limitation in the nature of the retrospective analysis. For
example, it is impossible to overcome sampling bias
because of the nature of retrospective research. Because
the cases examined were previously sampled and used for
diagnostic purposes. Also, the cases were treated before
2015 by previous methods that revealed the distinction
between RC-treated studies today. We investigated EC
using a block and a section that symbolize only a small
portion of the entire tumor. Nevertheless, this study has
been the largest EC study in Turkey.

CONCLUSION

EC expression decreased significantly in stage IV RCs
and associated with poor prognostic features. Therefore,
this marker can be a good prognostic parameter in
patients who underwent curative surgery for RC.
Adding this useful marker to the risk situation should
be beneficial for good stratification for RC treatment.
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