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Background: Breast cancer is a multifaceted disease comprising of distinct biological subtypes and
various molecular features with different prognostic and therapeutic implications. Breast cancers with
ER/PR negative, HER2 negative phenotype are classified as triple negative tumours and have poor
prognosis and therapy response. Four basal like markers, namely CK5/6, CK14, CK17 and EGFR of
which at least two should be positive to be termed as Basal-like breast cancer. Basal-like breast
cancers (BLBC) are often called triple negative (TN) breast cancers. Although, a significant overlap
was observed between the triple-negative breast cancer and BLBC, triple negativity should not be
used as a surrogate marker for the basal-like breast cancers.
The aim of the study is to show the importance of basal markers in diagnosis of triple negative/non
triple negative breast cancers.
Methods: The study was performed for the expression of ER, PR, HER2, CK 5/6 and EGFR by
Immunohistochemistry (IHC) in 48 breast carcinoma patients who underwent for radical
mastectomy and cases had triple negative phenotype were correlated with basal markers for any
significance.
Results: Out of 48 breast carcinoma cases, 21 were triple negative. 15 (71.4%) TN cases showed
basal marker positivity as compared to 62.9% of non-TN cases.
Conclusion: Expression of basal markers was more among the triple negative breast carcinomas.
However, not all basal-like cancers lack ER, PR and HER2 expression and conversely not all triple
negative cancers show a basal-like expression.
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INTRODUCTION_____________________
Breast cancer is a common cancer in women all over India.
Breast cancer is a multifaceted disease comprising of distinct
biological subtypes with diverse natural history, presenting a
varied spectrum of clinical, pathologic and molecular features
with different prognostic and therapeutic implications.1
Recent attention has been directed singularly at molecular
classifications of breast cancer.2 Global gene expression
profiles (GEP) has led to the identification of five molecular
breast cancer subtypes (Table 1).3 Out of five, one group
classified as triple-negative molecular subtype having
ER/PR−, HER2neu− expressions and have poor prognosis
and therapy response.4 Triple-negative breast cancer further
classified into two subtypes as basal and non-basal. Basal-
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type was defined as CK5/6 positive and/or EGFR positive
and non-basal type showed no expressions of these two
markers.4Basal cytokeratins represent a large number of
high molecular weight cytokeratins mainly seen in the basal
cell layers of stratified epithelium.5 In the human breast,
these cytokeratins are also expressed in the basally-located
myo-epithelial cell layer and in a small proportion of luminal
epithelial cells of the glands.6
EGFR is a member of the ErbB family of receptors, and its
stimulation by endogenous ligands results in activation of
intracellular tyrosine kinase. In breast cancer EGFR
expression was found mainly in basal-like carcinoma, but
many reports already signalled out positive cases associated
How to cite this article: Trivedi P, Singh P, Jain SK. Correlation of Basal Marker
Expression in Triple Negative and Non-Triple Negative Breast Carcinomas. Int
Arch BioMed Clin Res. 2021;7(3):PA1–PA4.
Source of Support: Nil, Conflict of Interest: None

DOI: 10.21276/iabcr.2021.7.3.2

International Archives of BioMedical And Clinical Research

Vol 7 | Issue 3 | July – September 2021

PA1

www.iabcr.org

Trivedi P, et al: Role of Basal Markers in Breast Carcinomas

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.7
Triple-negative
breast
cancer
encompasses
a
heterogeneous group of tumours that possess distinctive
pathological and clinical features.8 Although, a significant
overlap was observed between the triple-negative breast
cancer and basal-like breast carcinoma, the “triple negativity”
should not be used as a surrogate marker for the basal-like
breast cancers. Increasing evidence shows that “basal-like”
and “triple negative” are not synonymous.9,10
Previous studies showed that only 71% of triple-negative
cancers were of basal-like subtype by gene expression
profiling and that only 77% of molecular basal like tumours
were triple-negative.10 The objective of the present study is
to show the importance of basal markers in diagnosis of triple
negative/non triple negative breast cancers.
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Total 48 cases were further classified according to their
Triple negative status and basal marker expression. Among
the 48 cases, 27 (56.2%) were Non Triple negative while 21
(43.8%) were Triple negative. CK5/6 positivity was shown
more by Triple negative cases (61.9%) while EGFR positivity
was seen more in Non triple negative cases. Out of total 21
triple negative cases, 15 showed basal marker positivity
(71.4%) as compared to 62.9% of non-triple negative cases.
The distribution is represented in (Table 5) (Figure 5).
Table 1: Types of Invasive Breast Carcinomas based on Gene
Expression Profiling (GEP)
Hormonal Class

Molecular Subtype

ER and PR
Expression

Hormone
positive
‘’Luminal Class”

Luminal A
Luminal B

ER/PR Positive
ER/PR Positive

Her-2
Triple negative
Normal breast
stromal cells like

ER/PR
Negative
ER/PR
Negative
ER/PR
Negative

Hormone
negative
“Non-Luminal
Class”

METHODS__________________________
This is a retrospective observational study done at MIMS
Barabanki between September 2017 and March 2020. Total
48 cases of breast carcinoma, which underwent radical
mastectomy, were included in the study. The tissue
specimens were processed and fixed in 10% formalin
solution. Paraffin embedded tissue sections were stained
with haematoxylin and eosin stain. Immunohistochemical
(IHC) panel of ER, PR, HER2 and two basal markers CK5/6
and EGFR were performed.
In this study, estrogen receptor (ER) and progesterone
receptor (PR) results are reported using a semi-quantitative
score (previously described as ‘‘H-score’’), which details the
percentage of positive cells showing none, weak, moderate,
or strong staining.11,12 The score is given as the sum of the
percentage staining multiplied by an ordinal value
corresponding to the intensity level (0 = none, 1 = weak, 2 =
moderate, 3 = strong). With 4 intensity levels, the resulting
score ranges from 0 (no staining in the tumor) to 8 (diffuse
intense staining of the tumor). Score 0-2 was considered
negative and score 3-8 was positive. For Her2-neu, FDA
Scoring Criteria was used. (Table 2) (Figure 1)
Cytokeratin 5/6 was considered as positive if any weak or
strong cytoplasmic and /or membranous staining was
observed in a definite neoplastic cell.13 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.13 (Table 3) (Figure 2 &3)
Statistical analysis was done by using the chi-square test to
compare the correlation of basal marker expression with
triple negative and non-triple negative breast carcinomas.
The result was considered statistically significant if the 𝑃
value was <0.05, calculated by SPSS software.

RESULTS___________________________
Enrolled 48 cases were classified using the panel of 5 IHC
markers into subtypes. Out of 48 cases, maximum numbers
of cases (21/48; 43.8%) were of triple negative sub type. This
was followed by ERBB2 (17/48; 35.4%). Luminal B
constituted (05/48; 10.4%), Luminal C (LAHH) (01/48; 2%)
and Luminal C (LBHH) (03/48; 6%). Luminal A was (01/48;
2%) of the subtypes.14 The distribution is represented in
(Table 4) (Figure 4).
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Her2-neu
Expression
Her-2 neu
Negative
Her-2 neu Positive
Her-2 neu Positive
Her-2 neu
Negative
Her-2 neu
Negative

Table 2: FDA Scoring Criteria for HER2/neu
0

Negative

No immunostaining is observed.

1+

Negative

2+

Weak Positive

3+

Positive

A weak immunostaining in less than 30% of tumour
cells.
A complete membrane staining is observed in at least
10% of the tumour cells.
A uniform strong complete membrane staining is
observed in more than 30% of the tumour cells.

Table 3: 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

Table 4: Showing distribution of cases into IHC surrogate molecular
subclasses using a panel of 5 IHC markers
Molecular
class

n

ER

PR

HER2

EGFR

CK5/6

Percentage

Luminal A

1

1

1

0

0

0

2%

Luminal B

5

5

4

0

1

0

10.4%

TN

21

0

0

0

7

12

43.8%

ERBB2
(HER2 OE)

17

0

0

17

10

9

35.4%

? Luminal C
(LAHH)

1

1

1

1

1

1

2%

? Luminal C
(LBHH)

3

3

3

3

1

2

6%

Table 5: Showing distribution of cases according to TN status and
Basal Marker Expression
CK5/6

TN
status

n

Nontriple
Negative
Triple
Negative

EGFR
P
value

+

-

27
(56.2)

12
(44.4)

15
(55.6)

21
(43.8)

13
(61.9)

8
(38.1)

0.229

+

-

13
(48.1)

14
(51.9)

7
(33.3)

14
(66.7)

Basal marker
P
value

0.301

+

-

17
(62.9)

10
(37.1)

15
(71.4)

6
(28.5)
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20
18
16
No. of cases

14
12
10
8
6
4
2
0
Non-TN

TN status
Basal positive

Figure 1: Photomicrograph showing HER-2 membranous positivity in
tumour cells (IHCx400)

TN

Basal negative

Figure 5: Showing distribution of cases according to TN status and
Basal Marker Expression

DISCUSSION________________________

Figure 2: Photomicrograph showing CK 5/6 staining in tumour cells
(IHC x100)

Breast carcinoma is a second most common malignancy in
Indian women. It is a common subject of research as recent
molecular markers have emerged as important prognostic and
predictive factors. Molecular classification of breast cancer
has now emerged as its latest classification criteria. The
majority of triple negative cancers are of basal-like phenotype
and the majority of tumours expressing ‘basal’ markers are
triple-negative. However, not all basal-like cancers determined
by gene expression profiling lack ER, PR and HER2 and
conversely not all triple negative cancers show a basal-like
phenotype by expression array analysis.9
We found 71% of TN cases of basal-like subtype and only 47%
of basal like tumours were TN. 66.7% of cases showed
positivity for either/both basal markers. Expression of CK5/6
and EGFR are not only limited to triple negative phenotype of
breast cancers but are also expressed in non-triple negative
phenotype of breast cancers.
Triple-negative breast cancer encompasses a heterogeneous
group of tumours that possess distinctive pathological and
clinical features. Although, a significant overlap was observed
between the triple-negative breast cancer and basal like
breast cancer, the “triple negativity” should not be used as a
surrogate marker for the basal-like breast cancers.8

CONCLUSION_______________________
Figure 3: Photomicrograph showing EGFR staining in tumour cells
(IHC x400)

2%

6%

2%

Expression of basal markers was more among the triple
negative breast carcinomas. However, not all basal-like
cancers lack ER, PR and HER2 expression and conversely
not all triple negative cancers show a basal-like expression.
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