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Abstract

Background: Breast carcinomas are the most common cancers in women in our country. There have been various
studies about the markers like ER/PR, HER2/NEU, HRAS, p53, Ki67 predicting response along with morphology and
mitotic count. Aim: To find out the prevalence of various molecular subtypes of breast cancers and correlate molecular
subtypes and M1B1 index with histological features, clinical stage and other prognostic factors. Materials and Methods:
It is a prospective study of 100 cases of breast cancer operated in our hospital. All specimens were grossed and then
stained using hematoxylin and eosin staining. They were staged according to TNM classification and further processed
for immunostaining (ER, PR, Her2/neu and M1B1). Results: Luminal A is the most common subtype and is associated
with lower clinical stage. Higher M1B1 index is associated with higher aggressiveness.
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Introduction

[5]. Breast carcinoma subtypes based on immunohisto-
chemical markers are Luminal A, Luminal B, HER2
over expression and Basal cell like. The molecular
subtypes suggest the heterogeneity of breast carcinomas
and the possible different cell lineage pathways in

Carcinoma of breast has been rising steadily and has
become the most common cancer in women in India
[1,2] To detect it at early stage awareness must be
created about its risk factors and regular screening must
be carried out through breast self-examination and
mammography [3]. breast carcinogenesis. The precise prevalence and
clinico-pathological characteristics of these molecular

Till now, morphology has been the cornerstone for the
characterization of breast cancer prognosis. There are
ancillary markers also to predict response to treatment
and prognosis like ER/PR, HER2/NEU, HRAS, p53 etc.
As tumours with high mitotic count tend to be more
aggressive, in recent years immunohistochemistry for
Ki-67 has also been used to determine tumour
proliferation [4].

Breast carcinoma has been sub classified into four
subtypes based on gene expression profiling using DNA
microarray which is a very expensive technique and
cannot be used on formalin-fixed, paraffin-embedded
samples. Recently studies have established thatsimilar
subtypes can be identified using immunohistochemical
specific markers as surrogate tool for DNA microarray
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subtypes of invasive breast tumours are not extensively
studied in Indian population and attempts are being
made [6].

Aims and Objectives

1) To find out the prevalence of various molecular
subtypes of breast carcinoma.

2) To correlate molecular sub typing with histological
features (histological sub typing and Bloom
Richardson grading), clinical stage and other
prognostic factors.

3) To correlate MIBI1 index with various prognostic
factors.
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Material and Methods

100 cases of untreated breast cancer patients who underwent surgery in our institute were enrolled for this study after
taking required permission from the ethical committee of the hospital. Clinical history, radiological investigations,
tumour marker study and other routine investigations of all patients was obtained in detail from case files maintained in
our institute.

The surgical specimens were grossed and microscopically examined in our histopathology department. Histopathological
diagnosis was made by hematoxylin and eosin staining. The disease was staged according to TNM classification.

Then appropriate tumor block is further processed for immunostaining (done by Ventana Banchmark XT). ER, PR,
Her2/neu and MIBI status were studied for each patient and divided into molecular subtype accordingly.
Inclusion Criteria for study

1. Cases selected have all four ER, PR, Her2/neu and MIB1 markers done.

2. All cases are diagnosed with invasive malignancy and undergone modified radical mastectomy or lumpectomy/breast ¢
onservation surgery with lymph node dissection in our institute.
Exclusion Criteria for study

1. Cases with in situ malignancy or benign neoplasm.
2. Cases of lumpectomy/breast conservation surgery without lymph node dissection.

3. Cases which have received treatment in the form of chemotherapy or radiotherapy before undergoing surgery.

ER & PR status reporting: We have followed Allred score for reporting [7,8,9].

Proportion Score Positive cells % Intensity Intensity Score
0 0 None 0
1 <1 Weak 1
2 1to 10 Intermediate 2
3 11 to 33 Strong 3
4 34 to 66
5 >=67

HER2/neu testing by IHC: ASCO and CAP have issued updated recommendations for reporting the results of HER2
testing by THC [10].

Ki67 (MIB1) Reporting on IHC: In view of significant inter observer variability to evaluate Ki67 index [11] and lack of
precise guidelines on measuring M1B1 index [12] we have used following method to count M1B1 index[13].

In full sections, at least three high-power (x40 objective) fields selected to represent the spectrum of staining seen on
initial overview of the whole section and minimum 500 malignant invasive cells are counted.

The invasive edge of the tumor is preferably scored and if there are clear hotspots, data from these included in the
overall score.

Only nuclear staining is considered positive. Staining intensity is not relevant.
The Ki67 score or MIB1 index expressed as the percentage of positively staining cells among the total number of
invasive cells in the area scored. The cut offof 20% isused to divide low proliferative activity and high proliferative

activity [11,14,15].

Statistical analysis: Chi-square test was used to analyse the significance of correlation between various parameters. The
value P < 0.05 was considered significant.
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Results

We have divided all breast carcinomas into molecular subtypes. We noted:

MOLECULAR SUBTYPES

HLuminal A M Luminal B B HER2/NEU overexpression M Basal cell like

Figure-1: Pie chart depicting frequency of occurrence of various molecular subtype of breast carcinomas.

The most common subtype was luminal A (45%) followed by Luminal B (38%), Basal cell like (12%) and HER2/NEU
over expression (5%) in decreasing proportion.

Histological Type

invasive papillary carcinoma
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Figure-2: Bar chart depicting percentage occurrence of various histological subtypes of breast carcinomas.
Most common type in our study was Invasive ductal carcinoma. Mostly low grade IDC and Invasive Lobular carcinoma
belonged to Luminal A. Most of intermediate and high-grade IDC belonged to Luminal B, HER2/NEU overexpression

and BCL types. Metaplastic Carcinoma and IDC with medullary like feature fell into BCL subtype

Table-1: Relationship of BR grade and Molecular subtype (n=100):

Molecular Subtype
Luminal A Luminal B HER2/NEU BASAL
OVEREXPRESSION LIKE
BR I 12 4 0 0 16
grade 11 33 25 2 5 65
11 0 9 3 7 19
Total 45 38 5 12 100

The value of X2 (Chi square) value is 31.78 and p value is 0.0001. So, the correlation between BR Grade and molecular
subtyping is statistically significant.
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Table-2: Relationship of molecular subtype and clinical stage (n=100).

Molecular stage Total
Luminal A Luminal B Her?2 over expression | Basal like

Clinical stage 1A 20 13 0 1 34
ITA 22 21 4 7 54

1B 1 2 0 2 5

IITA 1 0 0 2 3

111B 0 1 1 0 2

v 1 1 0 0 2
Total 45 38 5 12 100

The X2 (chi square) value is 29.17 and p value is 0.015. So, this correlation between clinical stage and molecular
subtyping is statistically significant.

Table-3: Relationship of BR grade and M1B1 index (n=100).

M1BI Total
<20% >20%
BR grade I 14 2 16
11 35 30 65
I 3 16 19
Total 52 48 100

The x2 (chi square) value is 18.14 and p value is 0.0001. So, this correlation between BR grade and M1B1 index is
statistically significant.

Table-4-: Relationship of Molecular subtype and Axillary Lymph node involvement (n=100):

Molecular Subtypes
Luminal A Luminal B HER2/NEU Basal
Overexpression like
Axillary Uninvolved 43 33 5 8 &9
LN Involved 2 5 0 4 11
Total 45 38 5 12 100

The X*(Chi square) value is 8.888 and p value is 0.031. Hence this correlation between axillary nodal involvement and
molecular subtyping is statistically significant.

Table- 5: Relationship of MIB1 index and Lymph node involvement (n=100):

Axillary LN Total
Uninvolved Involved
MIB1 <20% 50 2 52
Index >20% 39 9 48
Total 89 11 100

The X? (Chi square) value is 5.66 and p value is 0.017. so, relationship between M1B1 Index and lymph node
involvement is statistically significant.
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Table- 6: Relationship of MIB1 index and HER2/NEU positivity (n=100):

HER2/NEU Total
Negative Positive
MIBI1 <20% 47 5 52
Index >20% 37 11 48
Total 84 16 100

The X? (Chi square) value is 3.38 and p value is 0.06. So, this correlation is statistically not significant.

Table-7: Relationship of Molecular subtype and IHC markers (n=100):

Luminal A Luminal B HER2/NEU Basal P Value
Overexpression Like

ER Negative 0 0 5 12 0.0001
Positive 45 38 0 0

PR Negative 2 8 5 12 0.0001
Positive 43 30 0 0

HER2/NEU | Negative 45 28 0 12 0.001
Positive 0 10 5 0

MIB1 <20% 45 4 1 2 0.0001
>20% 0 34 4 10

Correlation between molecular subtype and IHC markers are statistically significant.

Discussion

Though molecular sub typing of breast cancer is not
routinely practiced, but it does provide an idea about
aggressiveness of tumor, response to treatment and
outcome. Similarly, MIB1 index (Proliferative index)
also has prognostic significance.

In the present study,
carcinoma (all are menopausal women) were included.
Among them Luminal A subtype was the most common
(45%) followed by Luminal B (38%), Basal cell like
(12%) and HER2/NEU over expression(5%) in that
order. Studies by Sangeeta Verma et al [16] and
Nikhilesh Kumar et al. [6] have shown Luminal A to be
the most common subtype in Indian women (47% and
349% respectively).

100 patients with invasive

Most common histological subtype in present study is
Invasive ductal carcinoma Nos type (95%) which is
similar to other Indian studies by Munjal K et al [17]
and Ambroise et al [18] Most low-grade IDC, Nos
(75%) and Invasive lobular carcinoma were of Luminal
A subtype. High Grade IDC fell into all three Luminal
B, HER2 and BCL subtype. Metaplastic carcinoma and
IDC with medullary like features showed Basal cell like
property. The association between BR grade and

molecular subtyping was found to be statistically
significant in our study which is comparable to the
study done by Smriti Tiwari et al. [19]. In our study,
majority of grade I tumor were belonging to Luminal
A(75%) compared to grade II and III which were higher
in HER2 overexpression and Basal cell like subtypes.
Luminal B also has higher grade groups compared to
Luminal A. So histological grading is correlating very
well with molecular subtypes.

The statistically significant association was found
between lymph node metastasis and molecular subtypes
(p<0.001) in a study done by Nahed et al. [20] which is
also apparent in our study. In our study, Lymph node
positivity was more common in Basal cell like subtype
(50%) compared to Luminal A (4.6%) and Luminal B
(13%). As lymph node positivity is related to poor
prognosis it is correlating that Basal cell like subtype
has poorer prognosis compared to Luminal subtypes.

Though in our study any of HRE2 Over expression
class cases didn’t show lymph node positivity. Study
done by Debarshi Jana et al [21] showed statistically
significant correlation between BR scoring and M1B1
index P value is 0.001 hence correlation is significant
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which is in concordance with our study. So both poor
prognostic factors higher BR grade and Higher MIB1
positivity are correlated. The correlation is significant
between lymph node involvement and M1B1 index in
study done by Sarooma et al [4] with p value 0.017
which is also present in our study which suggest that
higher MIB1 grade and lymph node positivity are
correlating both of which them are associated with poor
prognosis.

Luminal A subtype constitutes 50% of invasive breast
cancer associated with expression of luminal
cytokeratin and hormone receptors. 20% of invasive
breast cancer are of luminal B subtype which are
associated with expression of luminal cytokeratin and
moderate to weak expression of hormone receptors.
15% of invasive breast cancer are of HER2/NEU
subtype which show high expression of HER2 gene and
low expression of hormone receptors. Remaining 15%
of invasive breast cancers are of basal cell like which
are associated with expression of basal epithelial genes,
basal cytokeratins and low expression of ER and
HER2/NEU[22].

Conclusion

From this study, it is concluded that Luminal A subtype
is the most common molecular subtype among all
molecular subtypes (45%). and is associated with lower
histologic grade, lesser MIB1 index and lower clinical
stages as compared to Basal Cell like and HER2/neu
overexpression subtypes, which are associated with
higher histologic grade, higher MIBI index, more
Her2/neu positivity, more lymph node positivity and
higher clinical staging.

Higher MIBI1 index was associated with higher
histologic grade and more lymph node positivity as
compared to lower MIB1 index. So it can be used as
independent prognostic factor.

Hence, this study depicts that molecular subtyping of
breast cancer aids in estimating progression and
prognosis of the disease as basal cell like and HER2/neu
overexpression are associated with higher clinical grade
than luminal A subtype.

Limitations: As it was study of two years only the
patients could not be followed up to find out exact
prognostic impact of MIB1 index and molecular
subtype. Only correlation was made between known
prognostic factors.
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