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Abstract

Breast cancer comprises a group of very diverse diseases, which can be demonstrated at the molecular,
histopathological and clinical levels. Aim of the study were to evaluate Cytokeratin 5/6 (CK 5/6) and Epidermal
Growth Factor Receptor (EGFR) expression and correlation with the histological grading of breast carcinoma. EGFR
and CK 5/6 are easily available and specific IHC substitute for basal markers. Cytokeratin (CK) 5/6 and EGFR
markers have been used in a panel format to identify “basal-like” carcinomas. Methods: The study was performed for
the expression of CK 5/6 and EGFR by Immunohistochemistry (IHC) in 48 breast carcinoma patients, underwent for
radical mastectomy and were correlated with the MBR histopathological tumor grades for any significance. Result:
Among 48 breast carcinoma cases, majority were grade Il followed by grade Il and grade I. However, on statistical
analysis of correlation of EGFR and CK5/6 expressions with tumor grades were found to be significant with P value
(= 0.032661) with grade Ill tumour. The result calculated by SPSS software. Conclusions: Expressions of basal
markers like CK 5/6 & EGFR were found to be statistically significantly correlated with the histological grading of
breast carcinoma with majority cases having grade I11 tumor.
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been proven to provide therapeutic, predictive and

INTRODUCTION prognostic value [2].

In the current scenario, breast cancer has
become one of the most multifaceted diseases, affecting
millions of women every year. Breast cancer is a
complex disease consisting of distinct biological

Based on gene expression profiles (GEP), five
molecular subtypes of breast carcinoma have been
identified globally (Table 1) [2, 3]. Out of five, one

subtypes with a diverse history and wide-ranging
spectrum of clinical, pathological, molecular features
[1]. Presently, as a routine investigation of breast
carcinoma, three molecular markers; namely ER-
estrogen receptor, PR-progesterone receptor, HER2-
human epidermal growth factor receptor 2 gene, have

group classified as triple-negative molecular subtype
having ER/PR—, HER2neu— expressions and have poor
prognosis and therapy response [2, 4]. Triple-negative
breast cancer (TNBC) further classified into two
subtypes as basal and non-basal. Basal-type was defined

as CK5/6 positive and/or EGFR positive and non-basal
type showed no expressions of these two markers [5].

Table-1: Molecular subtypes of breast carcinoma based on gene expression profiling (GEP

Molecular subtype ER and PR | Her2-neu Basal markers
expression expression expression

Luminal A ER/PR +ve Her-2 negative

Luminal B ER/PR +ve Her-2 positive

Her-2 ER/PR —ve Her-2 positive

Triple negative ER/PR —ve Her-2 negative | Basal markers +ve

Normal breast stromal cells like ER/PR -ve Her-2 negative | Basal markers -ve
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Cytokeratin 5 and 6 are type 2 neutral
polypeptides. They are expressed in keratinized and
non-keratinized squamous epithelium of salivary
glands, prostate, and mammary glands [6, 7]. In human
breast, these high molecular weight basal cytokeratins
are expressed in the myoepithelial cell layer and in a
small amount of luminal epithelial cells of the glands
[8]. CK 5/6 expression is used in the differential
diagnosis of basal-like breast cancer from triple-
negative (TN) breast cancer. Its expression correlates
with poor prognosis and high-grade differentiation [9,
10].

Epidermal growth factor receptors (EGFR) is a
member of the ERBB family of receptors. This family
includes four tyrosine Kkinase receptors: EGFR
(HERL/c-erbB1), human epidermal growth factor
receptor (HER)2/neu (c-erbB2), HER3 (c-erbB3) and
HERA4(c-erbB4) ™. Stimulation of EGFR by
endogenous ligands results in activation of intracellular
tyrosine kinase consequently leads to the inhibition of
apoptosis, activation of cell proliferation and increases
the metastatic potential. Based on these properties,
EGFR was investigated in many human malignant
tumors and it is now regarded as a potential target for
cancer therapy. In breast cancer, EGFR expression was
found mainly in basal-like carcinoma, but many reports
already signalled out positive cases associated with
HER2 or luminal types. It was shown that EGFR plays
a crucial role not only in the molecular diagnosis of
breast cancer, but also induces resistance to
chemotherapy and radiation treatment, and therefore, is
a marker of poor prognosis and survival [12].

Basal markers like CK 5/6 and EGFR
expressing tumor positivity exhibited poor prognosis
and screening for these basal marker’s expression in
tumor cells has become significant in determining
prognosis as well as therapeutic approaches in the

distinct molecular phenotype of breast carcinoma [13,
14].

Hence in this study, basal markers expressions
were compared as well as correlated with the grades of
breast carcinoma for a prognostic and predictive
indicator. Statistical analysis was done to find out a
significant association between the two parameters.

MATERIALS AND METHOD

In this study, a total number of 48 confirmed
cases of breast carcinoma have been taken, which
underwent radical mastectomy. Information regarding
clinical history and clinical data along with informed
consent were taken. The tissue specimens were
processed and fixed in 10% formalin solution. Paraffin
embedded tissue sections were stained  with
haematoxylin and eosin stain. The tumours were graded
according to the modified Bloom and Richardson
grading system [15].

Immunohistochemical (IHC) panel of two
basal markers CK5/6 and EGFR were performed.
Cytokeratin 5/6 was considered as positive if any weak
or strong cytoplasmic and /or membranous staining was
observed in a definite neoplastic cell [16]. EGFR
expression was considered positive as a basal marker if
more than 1% of neoplastic cells expressed
membranous staining of any intensity according to
DAKO criteria [16]. (Table 2)

Statistical analysis was done by using the chi-
square test to compare the correlation of EGFR and
CK5/6 expression with the histological grades of breast
tumour. The result was considered statistically
significant if the P value was <0.05, calculated by SPSS
software.

Table-2: EGFR Assessment

Score | EGFR assessment Staining pattern
1+ Weak Faint and incomplete
membrane positivity
2+ Moderate Moderate and complete/
incomplete membrane positivity
3+ Strong Strong and complete
membrane positivity

RESULTS

A total of 48 breast carcinoma cases were
obtained. These confirmed cases were further subjected
for immunohistochemical analysis of two basal
markers. A significant correlation was seen between the
histological grades of breast carcinoma and expressions
of CK5/6, EGFR basal markers.

In this study, out of 48 breast carcinoma cases,
MBR grade Il had maximum number of cases (23/48,
47.9%), followed by MBR grade-111 (18/48, 37.5%) and
MBR grade-l1 (07/48, 14.6%) [Fig.1]. we found a
significant  association  between basal  marker
expressions of CK5/6, EGFR and histological MBR
grades of breast carcinoma (P = 0.032661) [Table 3].
MBR grade 111 showed highest basal marker expression
(15/18, 83.3%) [Fig.2].
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Table-3: Showing distribution of cases according to histological grades and expression of basal markers

. . Basal Markers
Histological N CK5/6 EGFR
Grade (%) (CK5/6 and/or EGFR)
+ - P value + - P value + - P value
Grade-1 | 7(14.6) | 2(28.5) | 5(71.4) 1(14.2) | 6 (85.7) 2 (28.5) |5 (71.4)
Grade- Il |23 (47.9) [11 (47.8) [12(52.2) | 0.329 |[8(34.8) |15 (65.2) | 0.066 |15 (65.2) |8 (34.8) |0.032661
Grade- 111 |18 (37.5) [11 (61.1) | 7 (38.9) 11 (61.1) | 7 (38.9) 15 (83.3) |3 (16.7)
M Grade |
M Grade 1
M Grade IlI
Fig-1: Showing distribution of cases according to histological grades
100.00%
B80.00% 7
E 60.00% 7
3
2 40.00% 1
20.00% 7 . '
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Grade | Grade Il Grade 1l
M Basal positive W Basal negative
Fig-2: Showing distribution of cases according to histological grade and basal marker expression
DiscussION

Breast carcinoma has shown its heterogenicity
and has become one of the leading malignancies
worldwide and has been characterized into clinically,
morphologically and biologically distinct subgroups
[17, 18]. In normal breast tissue, term basal has been
applied to the well-defined myoepithelial cells and basal
Cytokeratin (CK) expressing cells that may be found in
either a luminal or basal location [13, 27]. EGFR is a
170-kDa membrane-bound tyrosine kinase and has an
important role in cell proliferation, migration, and
protection against apoptosis mediated by activation of
intracellular pathways [19]. The poorer prognosis of
breast carcinomas expressing EGFR is likely connected
to these functions. Based on gene expression and
immunohistochemistry profiling, various IHC markers
have been advocated to these subgroups. Among these
IHC markers, CK 5/6 and EGFR are basal markers. CK
5/6 and EGFR basal markers have shown positivity in
basal-like subtype [20-22]. CK5/6 and EGFR are
specific basal markers with prognostic implications. CK
5/6 expression in breast carcinoma implies a 'basal like'
molecular phenotype and is associated with poor
prognosis [23].

In the present study, the majority of tumors
having basal marker expression were poorly
differentiated high-grade tumors, which were consistent
with the findings of other studies and are associated
with poor clinical outcomes [17, 28]. Studies have
shown mitotically active high-grade invasive tumors
associated with basal-like breast cancer in young
patients expressing CK 5/6 and EGFR positivity [24-
26]. In this study, the majority of cases had grade Il
breast carcinoma (23/48, 47.9%) but correlation of CK
5/6 and EGFR basal marker expressions were found to
be highly significant (P = 0.0326) with grade Ill tumors
(15/18, 83.3%), which correlates with the studies done
by Rakha et al. and Malzahn et al. further depicting
shorter survival with grade Ill tumors subgroups [13,
29].

This study predicts poor prognosis in the breast
carcinoma cases showing basal markers expressions
(CK 5/6 and EGFR positivity) significantly associated
with high histological grade and poor survival of the
patient.
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CONCLUSION

In conclusion, the attempt to understand the

correlation of Basal markers (CK 5/6 and EGFR)

expression

with histological grading of breast

carcinoma showed significant positivity with high grade
tumor affecting the therapeutic as well as prognostic
profile of the patients.
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