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We investigated the immunohistochemical expression of E-cadherin (product of CDH1 gene) and its
correlation with clinical-pathological parameters and survival rate in the molecular groups of breast cancer.
Our study included female breast cancer patients diagnosed at the Municipal Emergency Clinical Hospital
Timisoara followed up five years since diagnosis using formalin fixed paraffin embedded tissue. The traditional
prognostic factors (age, tumor size, histological type, histological grade, anatomical status of the lymph
nodes) were abstracted from histopathology reports and we set prognostic index (the Nothingham and
lymph-node prognosis index). Molecular classification on selected cases was performed in agreement with
data from the literature: luminal A, B, HER2+, triple-negative. We noted positive (membranar) expressions
in 43 cases (70.49 %). Negative immunoreactions for E-cadherin have been observed in all cases of lobular
carcinomas (4 cases), as well as 6 cases of mixed carcinomas. A significant correlation was found between
E-cadherin expression and hormonal status, tumor size, histologic type, tumor grade and molecular subtype.
Most of the luminal A and B tumors were E-cadherin positive, while more than half of non-luminal tumors
were E-cadherin negative. Survival rates are different in the negative and positive E-cadherin tumor groups
respectively and between luminal and non-luminal groups. E-cadherin expression may be a useful prognostic
marker for classifying other subgroups of breast cancer.
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The CDH1 gene is located on 16q22.1, a region
frequently affected by loss of heterozygosity in sporadic
breast cancer, the product of the gene being a
transmembrane cell adhesion molecule called E-cadherin.
It is a glycoprotein that presents a large extracellular
domain consisting of five repeat units that provide adhesion,
a transmembrane domain, and an intracellular domain that
interacts with the cytoskeleton protein actin in the protein
attachment. The basic function of cadherins is mechanical
adhesion between epithelial cells, but they also have
important roles in establishing cell polarity, cell glandular
differentiation, regulating morphogenesis; all these
functions are necessar y for the normal epithelial
architecture [1].

Local invasion and metastasis of malignant tumors are
complex processes that start with the disruption of normal
cell-cell adhesion and detachment of malignant cells from
the primary tumor; immunohistochemical analysis is
essential, regardless of the type of cancer being
investigated [2-5]. Tumor progression and metastasis are
based on several successive stages including: separation
of tumor cells from the primary tumor, attachment to the
basal vascular membrane followed by its destruction and
entering the blood and/or lymphatic circulation, leaving
blood vessels and resettling in target organs as metastasis
[6,7]. The tumour invasion and metastasis are the major
causes of mortality in patients with breast cancer. Data
from experimental models of carcinogenesis suggest that
E-cadherin has a strong tumor suppressor effect in various
cancers [8,9].

Consistent with this role in the progression of breast
cancer, the partial or total loss of CDH1 expression
correlates with the poor prognosis of these patients.
Mutations were found in the early stages of non-invasive
carcinomas, thus associating CDH1 mutations with loss
of control of cell growth. In general, ductal breast tumors
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show heterogeneously loss of E-cadherin expression. Loss
of E-cadherin expression may result in a poorly
differentiated tumor phenotype and this has been
demonstrated in invasive lobular carcinoma of the breast,
a less frequent breast cancer type.

The clinical-pathological parameters (tumor size, tumor
grade, presence of tumor metastases etc.) and their
conection with the immunohistochemical expression of
E-cadherin have been studied together with the cases of
survival in molecular groups of breast cancer.

Experimental part
Materials and methods

Our study included 61 female patients aged between
31 and 90 years old which were diagnosed between 2008-
2013 at the Municipal Emergency Clinical Hospital
Timisoara, and followed up for five years from diagnosis.
The traditional prognostic factors included: age, tumor size,
histological type, histological grade, clinical stage and
anatomical status of the lymph nodes, all were abstracted
from histopathology reports. Based on these parameters,
we determined the Nothingham Prognostic Index (NPI)
and Lymph-node Prognosis Index (LPI) as follows:
NPI=0.2 tumour size (cm)+lymph-node stage (1, node
negative; 2, 1–3 positive lymph nodes; 3, ≥4 positive lymph
nodes)+SBR grade (1, good; 2, moderate; 3, poor) and
LPI=tumour size (cm)+1 if SBR grade 3 or 4 (0
otherwise)+log [(positive lymph nodes+0.5)/ (negative
lymph nodes+0.5)]

NPI and LPI distributions were divided into quartiles [10]:
-NPI was categorized into low (NPI<3.4), intermediate

(NPI<4.2 and NPI<4.8), and high risk (NPI≤7.6);
-LPI: low (LPI<0.6), intermediate (LPI<1.5 and

Lpi<2.5) and high risk (LPI≤10.3).
Molecular differences have been shown to correlate with

clinical features, such as survival, prognosis and treatment
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sensitivity. Considering data from the literature [11-14], IHC
technique was used to obtain molecular classification of
the selected cases:

-luminal A (ER+ and/or PR+, HER2-),
-luminal B (ER+ and/or PR+, HER2+), HER2+/ER- (ER-

, PR-, HER2+),
-triple-negative (ER-, PR-, HER2-).
Histopathology was based on hematoxylin and eosin

(H&E) stained slides. Formalin fixed paraffin embedded
tissue which had been stored at the patient was used for
the immunohistochemical investigations. ER and PR were
scored using the Allred scoring system and all cases with
10% positive cells were considered positive. HER2 was
scored according to HercepTest criteria as follows: 0 - no
staining or incomplete staining in <10 % cells, 1+ -
incomplete staining in >10 % cells, 2+ - weak to moderate
complete staining in >10 % cells, 3+ - strong complete
staining in >10 % cells. All cases with a score of 2+ or 3+
were considered HER2 positive. The CK5/6 expression was
interpreted as 0: no tumor cells stained; +1: fewer than 10
% of tumor cells stained; +2: 10-50 % positive tumor cells;
+3: >50 % of tumor cells stained. The expression was
scored as positive (>0) if any cytoplasmic or membranous
staining of tumor cells were observed [15].

Anti-E-cadherin monoclonal antibody was used (clone
NCH-38, DakoCytomation, Denmark) by EnVision
technique. For interpretation, only membranous staining
of the malignant tissues was considered as positive and
the scoring intensity was based on comparisons with

normal control areas. The intensity of the membrane
reactivity was scored semiquantitatively on a scale as
follows: 0: lack of staining or membrane positivity in <10
% of tumor cells; 1: incomplete and weak membranous
staining in 10 % of tumor cells; 2: complete membranous
staining, with weak or moderate intensity in >10 % of tumor
cells; 3: strong membranous staining in >10 % of tumor
cells. According to this score, the reaction was considered
as negative for scores of 0 and 1, and positive for score 2
and 3. Cytoplasmic staining was considered nonspecific
and not included in the assessment [16].

The research was conducted in accordance with the
WMA Declaration of Ethical Helsinki - Medical Research
Involving Human Principles for Subjects and was approved
by the Ethic Commission of the Council of Medicine and
Pharmacy Faculty, University of Oradea, Oradea,
Romania. The patients included in this study were notified
about the study and they signed and informed consent.
Statistical analysis (frequencies and percentages for
qualitative variables, statistical comparison - chi square)
of the results was performed by known criteria (p<0.05
significant differences). Kaplan-Meier method was used
to assess survival.

Results and discusions
IHC results of the 61 cases showed positive in 43 (70.49

%) tumors, and negative membranous staining in all the
studied lobular carcinomas. Table 1 shows the associations

Table 1
THE

RELATIONSHIP
BETWEEN

E-CADHERIN
EXPRESSION AND

PATIENTS’
CHARACTERISTICS
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between E-cadherin expression and the different
clinicopathological variables of the patients.

Significant associations were found between E-cadherin
expression and hormonal status, tumor size, histologic type,
tumor grade, molecular subtype and both Nothingham
prognostic index and lympho-nodal prognostic index.
Assessing the E-cadherin expression according to the
molecular classification, we observed that luminal A type
tumors formed the majority, expressing this marker at a
rate of 23 out of 26 (88.46 %), the luminal B 14 out of 15
cases (93.33 %) and all HER-2 (2 cases) were negative.
Triple negative subtype showed no expression in 12 of 18
cases (66.66 %).

The evaluation of cases with anti-E-cadherin antibodies
has shown that luminal tumors have a clear predominance
of expression cases, whereas in the non-luminal tumor
group the majority were non-expression cases (table 2).

Considering menopausal status, most premenopausal
cases have a negative reaction for E-cadherin (15 of 27)
and they were considered in the non-luminal group, while
most of postmenopausal cases were positive (31 of 34).
Among the latter, 27 of 34 were luminal tumors.

The average tumor size was 3.65 (range 0.9 to 9.3 cm).
There is a trend for decreased expression of E-cadherin
with an increase in tumor size. Most tumors having a
diameter of less than 2 cm belong to positive E-cadherin
luminal tumors (fig. 1). Most cases were invasive ductal
carcinomas (68.85 %), 4 cases were invasive lobular
carcinomas, 9 cases were mix type (ductal and lobular)
and 6 cases were other types (medullary, tubular,
mucinous, apocrine). The absence of membranous E-
cadherin expression in invasive lobular carcinomas may
determine the morphological features such as the
characteristic cellular arrangement of lobular carcinoma

Table 2
E- CADHERIN

EXPRESSION IN
LUMINAL AND NON-
LUMINAL TUMORS
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cells. E-cadherin negative immunoreactions were observed
in all cases of lobular carcinomas, as well as in six of nine
of the mixed carcinomas. Invasive ductal carcinoma
exhibited E-cadherin expression in 36 of 61 of luminal and
non-luminal cases.

Most of the cases (72.13 %) showed a moderate degree
of differentiation (G2), followed by poor differentiated
cases (G3). There is a strong correlation between tumor
grade and E-cadherin expression. Also, most of well
differentiated infiltrating ductal carcinomas (G1) and 80.48
% of moderately differentiated tumors (G2) were luminal
E-cadherin positive. G3 poorly differentiated carcinomas
did not show expression for E-caderin (11 of 13) and most
of them are included in the non-luminal group.

Tumors with low level of E-cadherin or absent expression
have a higher ability to invade lymph nodes. A high proportion
of the cases showed lymph node metastases from tumor
diagnosis. In our study, 14 of 18 E-cadherin negative tumors
presented lymph node involvement at diagnosis, while E-
cadherin positive in 29 of 43, although the statistical
threshold has not been reached. Prognostic indices (NPI,
LPI) have shown statistical significance when we
compared E-cadherin expression for the entire group and
for the luminal one. While non-expressing tumors have
predominantly intermediate and higher prognostic
Nothingham index risk (15 of 18), positive expression for
E-cadherin cases was particularly favorable (low risk) for
19 of 43 cases.

The 5-year survival rates revealed the prognostic role of
the immunohistochemical expression of E-cadherin
demonstrated by the following values for the two
categories of patients:

- tumors that expressed E-cadherin showed a 5-year
survival rate of 75.6%, the average survival time being 84
months;

-  negative E-cadherin expression carcinomas showed
a 5-year survival rate of 68.8%, the average survival time
being 62 months.

The different pattern of E-cadherin expression in invasive
ductal and lobular carcinomas suggests that this protein
may play different roles in the development of each specific
type of tumor. In addition, reducing the cadherin membrane
expression in breast cancer is important in the mechanism
of primary tumor dissemination.

In our analysis of patients with breast cancer, we found
a rate of E-cadherin expression loss in 18 out of 61 (29.5%),
14 out of 20 in non-luminal group (70%) compared with
luminal group, 4 out of 41(9.75%). Assessment of apoptosis
by Bcl-2The predominant histological type was infiltrating
ductal carcinoma E-cadherin positive. Data from the
literature show that there is a wide variation of E-cadherin
expression in invasive ductal carcinoma. This could be
explained by different patients’ population, number of
cases, and variation of techniques or evaluation of
expression. This study revealed that only membranous
staining of E-cadherin was considered and identified 36 of
42 cases of invasive ductal carcinoma, more than those

Fig.1. A - Invasive lobular/ductal carcinoma.
E-cadherin immunoreaction (x40); B - Invasive ductal
carcinoma. Positive E-cadherin immunoreaction with

membrane pattern (x 20)

presented by Kowalski et al. and less than those presented
in the study of Jiang-Bo Liu et al. [17,18]. All cases of invasive
lobular carcinomas were negative. In our study, 6 out of 42
pure invasive ductal carcinomas cases had negative
expression, progressing and developing distant
metastases. There were two cases of invasive papillary
carcinoma that showed no expression of E-cadherin. In
the mixed carcinomas we observed a mixed pattern of
staining, the absence of expression in the areas of lobular
differentiation with membranous expression in areas of
ductal differentiation. By comparing luminal and non-
luminal tumors, we noticed statistically significant
differences in E-cadherin expression in the luminal group.

Tumors with reduced E-cadherin expression are poorly
differentiated and have higher lymphoid metastasis
capacity strongly related to overall survival. Heimann et al.
showed that the percentage of tumors without expression
of E-cadherin increased from GI to G3 [19]. However, other
authors have shown that there is no correlation between
the tumor grade and the expression of this marker. In our
study, negative expression was significantly found in high
grade G3 tumors, but no difference in the luminal and non-
luminal group. Among non-luminal group G3 tumors were
mostly E-cadherin negative.

CDH1 is considered as suppressor gene and in our study,
we found no association between its expression and lymph
node involvement for the entire studied group after
comparing luminal and non-luminal groups. We could not
detect any association of E-cadherin expression with age,
clinical stage and lymph node involvement. Regarding
terms of tumor size, the literature data is controversial;
some studies showed that as the tumor size increases,
the percentage of those with poor E-cadherin reaction
increases, while others observed the persistence of E-
cadherin expression even in large size tumors.

We found a correlation of E-cadherin expression with
the Nothingham prognostic index and the lymphodal
prognosis index in accordance with survival rates.
However, it is worth mentioning that in this study, 29.5 % of
cases did not have lymph node metastasis and the
percentage of tumors with E-cadherin expression was
77.78 %. Loss of E-cadherin expression has been
associated with larger tumor size, higher tumor grade,
lymph node metastasis in nonluminal breast cancer and
poor prognosis, confirming the results of other studies
[20,21].

Conclusions
We noticed a statistically significant difference in E-

cadherin expression among molecular subtypes; when we
compared luminal and non-luminal tumors, it was
observed that E-cadherin expression is lost especially in
those non-luminal. Our results confirm that E-cadherin
expression was closely related to molecular subtypes and
it can be used as predictor of invasion and metastasis.
Luminal tumors were E-cadherin positive, postmenopausal,
invasive ductal carcinomas with good prognosis. In
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contrast, non-luminal tumors were negative for E-cadherin,
especially premenopausal, having large size and high tumor
grade. The rates of survival differ for the negative and
positive E-cadherin tumor groups and also for the luminal
and non-luminal groups.
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