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Introduction

Breast cancer is one of the most common malignant 
tumors and one of the leading causes of cancer related 
deaths amongst females worldwide. Its incidence have 
been increasing rapidly in both developing and developed 
countries with approximately 2 million new cases 
worldwide in 2018, representing 11.6% of all cancers [1]. 
It is estimated that in 2018 there were approx. 1,62,468 
new breast cancer cases in India [1]. However there has 
been reduction in the morbidity and mortality rates of 
breast cancer in the developed countries due to increasing 
early detection by way of mass screening as well as 
improved targeted therapy. 

Breas t  cance r  i s  he t e rogenous  i n  t e rms 
of histopathological features, metastatic patterns, 
molecular features, outcome and response to therapy. 
The heterogeneity affects clinical outcomes accordingly. 
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Prognosis varies with tumor size, axillary lymph node 
status, histologic grade, histologic type and biological 
markers such as estrogen receptor (ER), progesterone 
receptor (PR), HER2/neu expression profile [2]. 

The more recent classifications try to categorize 
the disease at the molecular level and give important 
predictive information on the potential responsiveness of 
the tumors to different therapeutic modalities.

Microarray-based gene expression of breast cancer 
has demonstrated that there are multiple molecular 
subtypes of breast cancer (luminal A like, luminal B like, 
HER2 positive and basal-like and these subtypes correlate 
with prognosis [3]. 

Presently IHC is accepted as an adequate surrogate 
marker for molecular subtypes [4]. This surrogate IHC 
method for the determination of molecular subtypes 
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uses ER, progesterone receptor (PR), HER2 and Ki67 
antibodies. It is better than molecular testing as it is more 
economical and technically simpler.

The luminal molecular subtypes are characterized 
by estrogen receptor (ER) and progesterone receptor 
(PR) positivity and further subdivided into Luminal A 
and Luminal B based on proliferative index. Luminal A 
subtype are low grade tumors and includes 40-55% of 
all breast carcinoma. These do not express HER 2/neu 
and have low proliferative index. Luminal B cancers are 
approximately 15%–20%, may or may not express HER 
2 and have a worse prognosis than luminal A cancers. 
These often have lower expression levels of HRs, higher 
Nottingham grade, and higher proliferative rates [5]. 
A 14% cut-off for Ki-67 was endorsed in St. Gallen 2011 
to separate Luminal B from Luminal A tumors [6]. 

HER2 positive breast cancer lacks expression of ER 
and PR but is defined by HER2 protein overexpression 
by IHC and/or HER2/neu gene amplification by in situ 
hybridization [7]. Breast cancer negative for ER, PR and 
HER2 protein expression is called triple negative. Triple 
negative breast cancer represents 10 to 17% of all breast 
cancers [8]. 

The clinical significance of molecular classification 
of carcinoma breast remains to be established. Molecular 
subtyping using immunohistochemistry can provide 
additional prognostic and predictive information. In this 
study the main aim is to discover whether molecular 
subtyping provides more precise information regarding 
patient outcome compared to traditional classification 
system.

Materials and Methods 

This descriptive observational study on radical 
mastectomy specimens received from SMS Medical 
College and Attached Group of Hospitals at Jaipur, 
Rajasthan was done after approval of the ethical committee 
in May 2018 and continued till November 2019. Clinical 
details such as age, sex, clinical diagnosis and radiological 
findings were recorded in proforma.

The mastectomy specimens were fixed on 10% neutral 
buffered formalin in a 10-fold volume immediately after 
surgery. The specimens were subsequently grossed, 
paraffin-embedded and stained with hematoxylin and eosin 
for histopathological study to assess histological type, 
tumor grade, axillary lymph node status, lympovascular 
invasion and perineural invasion. Histological typing 
of breast cancer was performed according to WHO 
classification. Grading was done according to Modified 
Bloom-Richardson system and staging according to TNM 
classification designated by American Joint Committee 
on Cancer.

Immunohis tochemist ry  was  performed on 
representative tumor paraffin blocks using ER, PR, 
HER2 and Ki67 antibodies. Allred system was used for 
ER and PR staining. Allred score is a semi quantitative 
system that utilizes the proportion of cells which appear 
positive (scale of 0-5) and intensity of staining (scale of 
0-3). The proportion and intensity are added to give total 

scores of 0 or 2 to 8. HER-2/neu was scored on a scale 
of 0 to 3 according to the guidelines of American Society 
of Clinical Oncology (ASCO) and College of American 
Pathologists (CAP). Breast cancers were classified into 
four molecular subtypes as mentioned below:

1. Luminal A (ER+ and/or PR+, HER2/neu negative, 
Ki67< 14%)

2. Luminal B with HER2/neu negative (ER+ and/or 
PR+, HER-2 negative, Ki-67≥14%) or HER2/neu positive 
(ER+ and/or PR+, HER-2 positive, any Ki67)

3. HER-2 enriched (ER-, PR-, HER-2 positive)
4. Triple negative (ER-, PR- HER-2 negative)

The statistical analysis was determined using the 
Pearson Chi-square test. Significance was assumed at 
P < 0.05.

Results

The age of the patients ranged from second decade to 
above 8th decade. In this study most of the cases (29.24%) 
were 41-50 years of age, followed by 61 to 70 years of 
age (23.07%). The youngest patient was 24 years old 
and the oldest patient was 87 years old. The mean age 
of presentation was 49.30 years. Out of the 65 patients 
diagnosed with breast carcinoma, 61 cases were females 
(93.85%) and 4 were males (6.15%).

In our study the tumor size ranged from 1.5 to 9 cms. 
4 cases (6.15%) had a tumor size of < 2 cm, 54 cases 
(83.08%) had tumor size ranging from 2 to 5 cms, 7 
cases (10.77%) had tumor size > 5 cms. Lymphovascular 
invasion was seen in 36 cases (55.39%) out of 65 cases. 
Perineural invasion (PNI) was seen in 10 cases (15.38%). 
Lymph node metastasis was seen in 34 cases (52.30%). 
The Grades were assigned to all the invasive carcinomas 
according to the Bloom Richardson grading system. Of the 
65 cases studied, 10 cases were categorized as GRADE I 

Figure 1. Distribution of Cases According to Histological 
Type
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Luminal B (18.46%), HER2/neu overexpressed (13.84%), 
and Triple negative (35.39%) (Figure 6).

Discussion

The age of patients ranged from 24 to 87 years with 
a mean age group of 49.3 years. Sandhu et al. 2010 [9] 
found mean age of presentation as 47.8 years.

In our study, Invasive ductal carcinoma of no special 
type (NST) (83.09%) (Figure 7) was the most common 
histological type followed by medullary carcinoma 
(4.63%) and invasive lobular carcinoma (3.09%) (Figure 8) 
and a single case each of tubular, cribriform, metaplastic, 
lymphoepithelioma like carcinoma, carcinoma with 
apocrine differentiation and oncocytic carcinoma. This 
finding is concordant with the study conducted by Gupta 
et al [10]. in Northern India, showing IDC NST as the 
predominant histological type in their study. This was also 
in accordance with a study done by Makki [11], which 
reported IDC as the commonest histological type. Ductal 
carcinoma in situ was seen in 27.69% cases in our study 
(18 cases). In our study, out of 65 cases, lymphovascular 
invasion was (LVI) seen in 55.39% (36 cases) cases and 
perineural Invasion was seen in 15.38% cases (10 cases). 
Lymph node metastasis was seen in 34 cases (52.30%). 

ER was positive in 32 cases (49.23%) and PR positivity 
was noted in 23 cases (35.38%). A prevalence of 32.6% 
for ER positive and 46.1% for PR positive breast cancers 
has also been documented in a study carried out in India 
by Desai et al [12]. In a study done by Col V Dutta et al 
[13] ER and PR positivity was seen in 30.66% and 42.66% 
cases respectively. In both these studies percentage of 
PR positivity was more than ER, compared to our study.

HER2/neu overexpression is associated with poor 
prognosis and high grade features. In our study Her2/Neu 
positivity was seen in 10 cases (15.38%) and Her2/Neu 
was negative in 55 cases (84.62%). The percentage of 

(15.38), a further 29 cases (44.62%) fulfilled the criteria 
of GRADE II and 26 cases (40.0%) were GRADE III.

The most common histological type encountered in our 
study was Invasive carcinoma of no special type (NST) 
(83.09%) followed by medullary carcinoma (4.63%) 
and invasive lobular carcinoma (3.09%) and a single 
case each of tubular, cribriform, metaplastic, carcinoma 
with apocrine differentiation, lymphoepithelioma like 
carcinoma and oncocytic carcinoma (Figure 1). 

ER was positive in 32 cases (49.23%) and PR 
positivity was noted in 23 cases (35.38%) (Figure 2) 
(Figure 3,4). Her2/Neu positivity (Figure 5) was seen 
in 10 cases (15.38%) and Her2/Neu was negative in 55 
cases (84.62%). 

The tumors were further classified into molecular 
subtypes using protein expression pattern in IHC. 
Proportion of tumors found were Luminal A (32.31%), 

Figure 2. Correlation of ER and PR Receptor Status

Figure 3. ER Nuclear Positivity, 100x (Allred score 8/8)

Figure 4. Tumor Cells Positive for PR, 400x (Allred 
score 8/8) 
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HER2/Neu postivity in studies conducted by Ghosh et al 
[14] and Nabi et al [15] was 17.4% and 20% respectively. 
The tumors were further classified into molecular subtypes 
using protein expression pattern in IHC. Proportion 
of tumors found was Luminal A (32.31%), Luminal B 
(18.46%), HER2/neu overexpressed (13.84%), and Triple 
negative (35.39%). About 70% triple negative tumors 
were high grade (Grade III). Out of 65 cases of Triple 
negative, 3 were reported as Medullary carcinoma, 1 
case was reported as Lymphoepithelioma-like carcinoma 
and rest other cases were IDC NST. All three cases of 
medullary carcinoma were of triple negative subtype 
which correlated with studies by Su et al [16], Engstrom 
et al [2] and Karangadan S et al [17]. Our findings are 
concordant with the study conducted by Gogoi G. et al 
[18] in Northeast India showing triple negative as the 
predominant molecular subtype (38.21%). Similar results 

were found in the study conducted by Karangadan S et 
al [17], showing triple negative as the most common 
molecular subtype (40.00%) followed by luminal B 
(23.33%). In contrast western studies carried out by 
Ihemelandu CU et al [19] and Park S et al [20] documented 
that the most common molecular subtype in their study 
was Luminal A. 

Factors which may account for higher prevalence 
of Triple-Negative Breast Cancer among Indian breast 
cancer patients include early age of onset, lifestyle 
factors such as diet and obesity, reproductive factors 
such as multiparity, socioeconomic status and screening 
behaviours [21].  

In conclusion, triple negative was the most common 
molecular subtype found in our study. Molecular 
techniques have improved our understanding of breast 
cancer biology, refining molecular classification, and led 

Figure 5. HER2/neu Positive, Score 3+, 400x 

Figure 6. Distribution of Molecular Subtypes

Figure 7. Invasive Ductal Carcinoma, H & E 400x 

Figure 8. Invasive Lobular Carcinoma, H & E 400x 
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to the development of novel prognostic and predictive 
molecular assays.

Immunohistochemistry can be used as a surrogate for 
molecular testing to determine the molecular subtypes.

The application of these markers in clinical setting 
determine prognosis and have the potential to benefit 
patients with targeted therapies.
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