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The Importance of Low E-cadherin Expression for Epithelial
Mesenchymal Transition (EMT) in Pulmonary Pleomorphic Carcinoma

Pulmoner Pleomorfik Karsinomda Epitelyal Mezenkimal Gegis (EMT) icin
Duistik E-cadherin Ekspresyonunun Onemi
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Background: Epithelial-mesenchymal transition is an important step in the invasion and metastasis of cancer cells in various cancer

types. The aim of this study is to evaluate immunohistochemical staining with E-cadherin in patients with pleomorphic carcinoma
(PC), which is a group of advanced lung tumors, to decide the correlation between clinicopathological parameters and to determine
the prognostic significance of the results.

Materials and Methods: Materials and data of 56 cases diagnosed with PC between January 2011 and December 2018 were
evaluated. Expressions of E-cadherin applied to tumor sections of resection materials were evaluated. Immunohistochemically, data
were collected under two groups as low and high according to E-cadherin staining results. The results obtained were compared with
clinicopathological findings and prognostic factors.

Results: Forty-five of the fifty-six cases were male (80.36%) and 11 were female (19.64%), their age ranged from 44 to 83 years and
the average age was 64.12 years. When expressions of E-cadherin were evaluated, loss of expression of E-cadherin (low expression)
was observed in 47 (83.9%) cases. When the disease-free survival time was examined, it was found that the mean time (12 months) in
35 cases was below. No statistically significant correlation was found between the immunohistochemically E-cadherin expressions
and other clinicopathological parameters. Our study showed that low E-cadherin expression or loss of E-cadherin expression in
spindle and/or giant cell areas has a poor prognostic factor on disease-free survival (p=0.001).
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Conclusion: E-cadherin loss has been observed in cases of PC, especially in spindle and/or giant cell areas,and has been associated
with shorter disease-free survival. Expression loss of E-cadherin was accepted as a poor prognostic factor. Expression of E-cadherin
can be used to evaluate the prognostic potential in PCs with poorly progressive groups.
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Amacg: Epitelyal mezankimal gecis (EMT), cesitli kanser tiplerinde kanser hiicrelerinin istilasi ve metastazinda 6nemli bir asamadir.
Bu calismanin amaci, ileri akciger timorl olan pleomorfik karsinomlu (PC) hastalarda E-kaderin ile imminohistokimyasal boyamayi
degerlendirmek, klinikopatolojik parametreler arasindaki korelasyona karar vermek ve sonuglarin prognostik 6nemini belirlemektir.

Geregve Yontemler: Ocak 2011 -Aralik 2018 tarihleri arasinda pleomorfik karsinom tanisi alan 56 olguya ait materyaller ve bu olgulara
ait veriler degerlendirildi. Rezeksiyon materyallerine ait tlimor kesitlerine uygulanan E-kaderin ekspresyonlari degerlendirildi.
immiinohistokimyasal olarak veriler, E-kaderin boyama sonuclarina gore diisiik ve yiiksek olmak tizere iki grup altinda toplandi. Elde
edilen sonuclar klinikopatolojik bulgularla ve prognostik faktorlerle karsilastirildi.

Bulgular: ELli alti olgunun kirk besi erkek (%80,36) on biri kadindi (%19,64),yaslar1 44 ila 83 arasinda degismekte olup,yas ortalamasi
64,12 idi. E-kaderin ekspresyonlari degerlendirildiginde 47 (%83,9) olguda E-kaderin ekspresyon kaybi (dlstk ekspresyon) gozlendi.
Hastaliksiz sagkalim siiresi incelendiginde, 35 olgunun ortalama siirenin (12 ay) altinda oldugu bulundu.immiinohistokimyasal olarak
E-kaderin ekspresyonlari ile diger klinikopatolojik parametreler arasinda istatistiksel olarak anlamli bir korelasyon saptanmamistir.
Calismamiz igsi ve/veya dev huicreli alanlarda duslik E-kaderin ekspresyonunun veya E-kaderin ekspresyon kaybinin hastaliksiz
sagkalim uzerinde kot bir prognostik faktore sahip oldugu gostermistir (p=0,001).

Sonug: E-kaderin pleomorfik karsinom olgularinda 6zellikle igsi ve/veya dev hiicreli alanlarda kaybi gozlemlenmis daha kisa sureli
hastaliksiz sagkalimla ilintilendirilmistir. E-kaderin ekspresyon kaybi kotl bir prognostik faktor olarak kabul edilmistir. E-kaderin
ekspresyonu, kéti gidisli timor grubu olan PC'lerde prognostik potansiyeli degerlendirmek icin kullanilabilir.
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Introduction

Lung cancer is one of the most common causes of
cancer-related deaths in both genders (men and women).
Pleomorphic carcinomas (PCs), which are a rare lung cancer,
constitute 0.3% of all lung malignancies (1). In the 2015
World Health Organization’s (WHO) classification, PCs are a
pulmonary malignancy in which spindle cells and/or giant
cell tumor (T) are included together with squamous cell
carcinoma, adenocarcinoma or undifferentiated carcinoma.
For diagnosis, more than 10% should be spindle-shaped and/
or giant cells (2). The carcinoma component consisting of
spindle or giant cells alone is very rare.

Pulmonary PCs are usually seen in smokers, older males.
During diagnosis, it usually causes large-scale, chest wall
involvement and distant metastases. The most appropriate
form of treatment in PC with poor prognosis is surgery
if diagnosed at the appropriate stage. In cases of rare and
advanced stage lesions (PC), those who have the chance of
operation at the time of diagnosis are extremely rare. The
principal of the surgery is anatomic resection and mediastinal
lymph node dissections. Even if PC is diagnosed early, 5 years
survival rates and mean survival time are very low (34,5).
In cases where surgery cannot be performed on the PC, the
treatment is chemotherapy. In operated cases, if lymph node
involvement is present (even N1), adjuvant chemotherapy
should be added. Chemotherapy should be applied as
combined, not as a single drug.

E-cadherin is a protein component that is effective in cell
adhesion, cell-cell interaction, and regulation of other cell
functions. E-cadherin has been accepted as an important
factor for EMT pathway.On the other hand,EMT is animportant
step in cancer metastases (6). Loss or absence of expression
of E-cadherin was detected immunohistochemically in NSCLC
of the lung, demonstrating that this may be associated with
the control of cell proliferation in carcinogenesis (7).

E-cadherinis not only a protein that regulates intercellular
adhesion, cellular functions, cell differentiation, but also an
important T suppressor protein involved in carcinogenesis
when there is functional disorder. As determined in the
literature, it has been reported that dysregulation of
E-cadherin leads to carcinogenesis by obtaining invasive and
invasive properties of cells through the EMT pathway (6).

Material and Methods

Fifty-six cases of pulmonary PC that were surgically
resected were involved from February 2011 to December 2018.
These 56 patients (45 male and 11 female, age range 44-83
years; mean age 64.13 years) with pulmonary PC underwent
surgery with a radical approach (lLobectomy and mediastinum

lymphadenectomy). Of the 56 PCs, 32 had adenocarcinoma
component, 15 had squamous cell carcinoma, 9 had large cell
carcinoma component.

T stages were defined properly according to the 8. TNM
classification of the International Union Against Cancer,
(8) and the histological types according to the 2015 WHO
classification (2). Demographic data of PC cases and
pathological findings such as T diameter, T and lymph node
stages, metastasis system, lymphatic, vascular and perineural
invasions were collected and expressions of E-cadherin were
recorded.

Tissue Immunohistochemistry

Four micrometer (4p) sections of formalin-fixed paraffin-
embedded tissues were taken on polylysine-coated slides.
Next, the rabbit was stained with polyclonal Biocare Medical
E-cadherin antibody (Anti-E-cadherin (36) ouse monoclonal
primary antibody according to the manufacturer’s protocol).
Subsequent procedures were performed with the Ventana
BenchMark Ultra (Ventana Medical Systems Inc.) device.

Cytoplasmic and/or membranous staining with E-cadherin
antibody was evaluated positively. The estimated percentage
of the positively stained T-cells was reported in a scale with
four grades: no staining as 0,<10% as 1, 10-50% as +2, and
>50% as +3. Grouping was performed considering 0 to 1+
grade as “low” staining and +2 to +3 grade as “high” staining
for E-cadherin.

While E-cadherin  staining was evaluated by
immunohistochemistry, the staining degrees were divided
into two categories as “high staining” and “low staining”
according to expression levels. E-cadherin expression was
compared statistically with clinicopathological data and
disease-free survival times.

Statistical Analysis

Chi-square test was used to evaluate the relationship
between clinicopathological parameters and E-cadherin
expressions. Survival curves were created using the Kaplan-
Meier method and the data obtained were compared with the
log-rank test. Cox regression analysis was performed, p<0.05
value was considered statistically significant. All statistical
analyses were performed using SPSS 22.0 (Chicago, IL, USA).

Results

Of the 56 cases, 45 were male (80.36%) and 11 were
female (19.64%). The ages of the cases ranged between
44 and 83 years. Twelve patients had pneumonectomy, 20
upper right lobectomy, 10 lower left lobectomy, 6 upper left
lobectomy, 5 lower right lobectomy, 2 right middle lobectomy
and 1 lower right bilobectomy resection.
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T diameters in the resection materials were measured
between 1.5 cm and 11 cm (average diameter 6.04 cm).
Pathological T-stages were determined as pT1 in four cases,
pT2 in nineteen cases, pT3 in twenty-three cases and pT4 in
ten cases. The mean clinical follow-up period was 12 months.

Of the 56 PC, 32 had the adenocarcinoma component,
15 had squamous cell carcinoma (Figure 1a,b,c) and 9 had
large cell carcinoma component. Forty-four patients had
lymphovascular invasion and 12 patients were not detected.

Figure 1. Tissue sections from one of our pleomorphic carcinoma
cases containing epithelial and spindle and/or giant cell
components. Hematoxylin and eosin staining. Magnification, x400
(@) The epithelial area is accompanied by the presence of squamous
cell carcinoma (a) giant cells and (b) spindle cell component (c)

According to the nodal involvement, 33 (58.9%) of the
cases were classified as pNO, 20 patients (35.7%) as pN1,and 3
patients (5.3%) as pN2. Twenty-seven patients were perineural
invasion and 34 (60.7%) patients were pleural invasion
positive.T necrosis was detected only in two cases. Low level of
staining (low expression) with E-cadherin was observed in 47
(83.9%) of the cases,and in thirty-five of these cases,the mean
disease-free survival time was less than 12 months (Figure
2). in the study of the pathological stages of cases, 10 were
stage T4,19 were stage T3, 16 were stage T2,and 2 were stage
T1. When the staining pattern of E-cadherin was evaluated,
positive staining was observed in 11 cases (19.6%) in spindle
and/or giant cell carcinoma area, whereas 47 (83.9%) cases
were detected in the epithelial component (Figure 3a,b). Low
and non-staining E-cadherin expression in giant cell and/or
spindle cell area were detected in all PC cases (Figure 3c,d,e,f).

The low and high staining results of E-cadherin were
compared with the clinicopathological data obtained from
the patients and presented in a table (Table 1). Statistically,
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Figure 2. Kaplan-Meier mean disease-free survival time analysis
by staining E-cadherin

Figure 3. Immunohistochemical examples for Low and High
staining of E-cadherin. Magnification, x400. High staining for
E-cadherininin epithelial cell components of PCs, (a,b).No staining
was detected for the giant cell component (c,d) low staining for
the spindle cell area (e,f)

no significant correlation was found between low and high
staining patterns of E-cadherin and clinicopathological
parameters.

Loss of E-cadherin expression was statistically significantly
correlated with spindle and giant cell T area (p=0.001)
(Figure 4). No significant correlation was found between loss
of expression of E-cadherin in other T areas.

Discussion

PC is a very rare histological type of non-small lung
cell carcinoma. When diagnosed, there are difficulties in
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Table 1. E-cadherin expression and clinicopathological data of
cases (and=56)

E-cadherin

Parameteres High Low p*
Age (years) - - 0.469
<65 5 27 =
>65 4 20 =
Gender = = 0.430
Male 8 37 =
Female 1 10 -
Diameter (cm) - - 0.594
<6 5 25 =

>6 4 22 =

pT = = 0.908
T1 1 3 =

T2 3 16 =

T3 4 19 =

T4 1 9 -
Lymph node metastasis = 0.551
Yes 19 4 -

No 28 5 =
Lymphovascular invasion - - 0.626
Yes 7 37 =

No 10 2 =
Necrosis = = 0.702
Yes 9 45 =

No 0 2 -
Perineural invasion = = 0.547
*Chi-square test

determining the prognostic factors of these advanced
and metastatic Ts. We evaluated the PC cases which were
immunohistochemically E-cadherin expression loss and/
or negativity. In addition to ongoing research on whether
E-cadherin expression loss is the cause or effect of EMT,
functional loss of E-cadherin has often been associated
with poor prognosis and survival in various cancer types
(79,10,11,12,13).

In some studies, the staining rate of E-cadherin in lung
carcinomas has been documented as 41-78% (14,15,16). Our
study showed that a large proportion (83.9%) of PC cases lost
and or decreased E-cadherin expression.

Our results showed that low E-cadherin expression could
be evaluated as a poor prognostic factor among disease-free
survival. In similar studies, it has been observed that down-
regulation of E-cadherin is significantly associated with the
stimulation of differentiation from the direction of the T and

Spindle area E-cadherin
expression
—THigh
low

Cum Survival

i
1

T T T T
20,00 40,00 60,00 80,00

Time (mounth)

Figure 4. Kaplan-Meier median disease-free survival time analysis
by E-cadherin staining pattern in spindle cell area

infiltration (13,14,15). For example, Yang et al. (17) showed
that low E-cadherin expression was associated with an
increase in lymph node metastasis rate, high grade, vascular
invasion, and poor survival. However, our study showed that
there was no significant relationship between decreased
E-cadherin expression and most parameters such as stage,
grade, lymph node involvement, necrosis, and diameter. This
can be explained by the small number of PC cases in the
subclass of non-small cell carcinoma in our study. Similar
results were found in some studies conducted for NSCLC (18).

In our study, a higher E-cadherin staining was detected
in the epithelial area of the T, while a reduced in expression
was found in the spindle and/or giant cell area. Okimura et
al. (19), similar to our study, found a higher rate of staining
with E-cadherin in the epithelial area of the T in cases of
pulmonary PC.

The loss of expression of E-cadherin in the spindle
and giant cell epithelial component in resection materials
may explain the invasive potential and increase of their
metastases of these Ts.

TKI (Tyrosine Kinase Inhibitors) is frequently used in the
treatment of NSCLC and EMT is believed to play an important
role in resistance to these drugs (20,21). Some studies have
shown that EMT is involved not only in determining the
prognosis of patients with NSCLC, but also in response to
specific treatments such as anti-EGFR treatments used for
this type of T (22). TKI were not used in our cases.

Our results were obtained as a result of a limited number
of retrospective studies based on the existing archive
screening of our hospital. However, while a relatively small
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number of patients have been analyzed, patient data have
been meticulously collected and recorded.

Conclusion

As shown in studies, loss of expression of E-cadherin
has an important role in carcinogenesis and T progression
as a result of EMT increase. In different studies made with
different types of Ts, it is shown that E-cadherin expression
loss is related to poor prognosis. Future studies with different
T types may contribute to the development of new therapeutic
agents and the determination of prognostic factors.
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