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ABSTRACT: Background. Molecular classification of breast cancer is commonly done to determine response to 
therapy and cancer prognosis. Aim of the study was to compare prevalence of molecular subtypes of breast cancer in 
our institute using immunohistochemistry, including Ki-67, and correlate it with clinical and pathological prognostic 
factors. Results. 300 cases of invasive breast cancer were included in the study. Average age at time of diagnosis 
was 44 years and average size of tumor was 3.4cms. Invasive ductal carcinoma was the most common histological 
type (75.3%). The most common molecular subtype was triple negative (34.3%) followed by Luminal B (33.4%), 
luminal A (17%) and Her-2 positive (15.3%). Large size and poorly differentiated tumors were predominantly triple 
negative tumors while lymph node metastasis was most commonly seen in Her-2 positive tumors. Conclusion. 
Molecular subtype of breast carcinoma should routinely be done for all cases of carcinoma breast as it allows to 
identify aggressive tumors and target therapy accordingly. 
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Introduction 
According to the World Health Organization 

(WHO) 2018 reports, breast cancer is the second 
most common cancer worldwide and leading 
cause of cancer death among women, accounting 
for 15% of cancer deaths worldwide. 

According to Globocan (WHO), [1] in the 
year 2018, breast cancer in India ranked first in 
newly diagnosed cancer and cancer related 
deaths at 162,468 and 87,090, respectively. 

Molecular classification of breast cancers 
started about 30 years ago when hormone 
receptors could be marked. [2]. 

The objective for determining the molecular 
subtype of breast cancer is to predict response to 
different therapies and obtain prognostic 
information. 

There are various methods of subtyping 
breast cancer from simple histopathological 
analysis to complex gene analysis. 

Among the various methods available, 
classification of breast tumors into luminal and 
basal-like tumors gives the clearest picture [2]. 

According to St. Gallen Consensus [3], the 
four molecular subtypes of breast cancer are 
luminal A, Luminal B, triple negative and Her 2 
overexpression which are classified based on 
Estrogen Receptor (ER), Progesterone receptor 
(PR), Human Epidermal Growth factor receptor 
2 (Her-2) and Ki-67 molecular expression. 

Luminal A tumors are ER positive and/or PR 
positive, Her-2 negative and show a low Ki-67 
(<20%) [4]. 

Luminal B on the other hand includes tumors 
that are either ER/PR positive and Her-2 positive 
or ER/PR positive, Her-2 negative but shows 
high proliferation rate (Ki-67>20%). 

Triple negative does not show any molecular 
expression and Her 2 overexpression is ER/PR 
negative and Her-2 positive. 

Luminal type of breast cancers arises from 
epithelial cells that line the ducts of mammary 
glands. The have a much better prognosis as 
compared to non-luminal types since they show 
response to hormonal therapy. 

The Her 2 enriched and triple negative 
tumors arise from the basal cells of mammary 
glands. They are associated with a poor 
prognosis. These tumors are often aggressive, 
have increased rates of recurrence and 
metastasis [5]. 

While studies have been done to look for 
correlation between clinicopathological features 
and molecular types of breast cancer, many 
studies fail to take Ki-67 into consideration 
which can significantly alter the type of cancer 
the oncologist deals with. 

In the present study we aimed to analyze the 
prevalence of breast cancer subtypes at our 
institute and associated clinicopathological 
features, and compare our data with existing 
literature in India and rest of the world. 
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Methods 
We retrospectively reviewed the 

histopathological reports of all patients that had 
undergone modified radical mastectomy and 
breast conservative surgery in the departments 
of general surgery from January, 2014 to 
August, 2020. 

Informed consent from patients and 
institutional ethics committee approval was 
taken prior to starting the study. 

Inclusion criteria included patients  
with invasive breast cancer and patients  
with available histopathological and 
immunohistochemistry reports. 

Patients that received chemotherapy prior to 
mastectomy, recurrent disease and patients that 
underwent lumpectomy prior to mastectomy 
were excluded from the study. 

The following data was recorded: age at time 
of diagnosis, tumor size based on 
histopathology, Scarff Bloom Richardson (SBR) 
grade, histopathological subtype, lymph nodal 
involvement, ER, PR and Her-2 receptor status 
based on immunohistochemical profile and 
Ki-67 immunohistochemical evaluation. 

Based on immunohistology staining all cases 
in our study was classified into 4 categories: 
Luminal A, Luminal B, triple negative and 
Her-2 positive. 

Continuous data was described as 
average±standard deviation. 

Data was analyzed using IBM SPSS 
Statistics for Macintosh, Version 25.0. 

Categorical data were stated as percentages 
while continuous variables were described as 
mean and standard deviation. 

Chi-square test was used to assess association 
between the different variables.  

A p value of less than 0.05 were considered 
significant. 

Results 
A total of 300 cases of carcinoma breast were 

included in the present study. 
Positive ER and PR immunostaining were 

seen in 52.3% and 51.7% of cases respectively. 
Her-2 positive immunostaining was found 
positive in 30.7% of cases. 

Triple negative was the most common 
molecular subtype (34.3%) followed by luminal 
B (33.3%), luminal A (17%) and Her-2 
overexpression (15.3%). 

At the time of diagnosis, the average age of 
the patient was 44±8.42 years (age ranging from 
28 to 86 years). 

Patients aged <50 years had more number of 
cases showing luminal type tumors (51.1%) as 
compared to Her-2 positive and triple negative 
tumors (p=0.939) (Table 1). 

The average size of the tumor was 3.4cms 
(standard deviation of 1.6) at time of diagnosis. 
65.7% of cases presented to the hospital when 
tumor size was between 2 to 5cms, while only 
13.6% of cases had tumor size >5cms. 

Of the total cases included in the study, 
55.3% of cases were positive for lymph node 
metastasis. 

Large size tumors (>5cms) were more 
commonly seen in triple negative molecular 
subtypes (19.4%). 

Her-2 positive tumors had the highest 
number of cases of metastatic lymph node 
spread (67.4%). 

However, Chi-square statistics failed to show 
any significant variation between molecular 
subtypes and tumor size or nodal metastasis 
(Table 1). 

 

Table 1. Clinicopathological features of breast cancer according to immunostaining of hormone receptors. 

Characteristics Luminal A 
(Group 1) Luminal B Triple 

negative 
Her-2 

positive Total p-value 

 No % No % No % No % No %  
Age            
<50 26 50.9 46 46 48 46.6 21 45.7 141 47 p=0.939 

 >=50 25 49.1 54 54 55 53.4 25 54.3 159 53 
Tumor Size            

<=2 17 33.3 19 19 17 16.5 9 19.5 62 20.7 
P=0.119 >2-<=5 29 56.9 71 71 66 64.1 31 67.4 197 65.7 

>5 5 9.8 10 10 20 19.4 6 13.1 41 13.6 
LN metastasis            

Negative 23 45.1 41 41 55 53.4 15 32.6 134 44.7 P=0.092 Positive 28 54.9 59 59 48 46.6 31 67.4 166 55.3 
Total 51  100  103  46  300   

 



Chirag Pereira et al. - Clinicopathological Features of Breast Cancer and Molecular Subtypes 

350 10.12865/CHSJ.47.03.03 

Among the various histological types of 
breast cancer, invasive ductal carcinoma was the 
most common type at 75.3%, invasive lobular 
carcinoma was 1.7% and 2.3% cases were mixed 
(invasive ductal with lobular carcinoma). 

The rest of the cases (20.7%) were other 
histological types that included medullary, 
mucinous, apocrine, papillary and 
neuroendocrine type (Table 2). 

Most of the cases of cancer that were 
detected were moderately differentiated (45%) 
followed by poorly differentiated tumors 
(36.3%). 

Triple negative tumors had the highest 
percentage of poorly differentiated tumors 
(46.6% versus 36.3% overall), which is 
significant (p=0.001) (Table 2).  

On assessing the clinical stage, Luminal A 
had the highest number of cases in Stage I 
(21.6%) while Her-2 positive tumors has the 
highest number of cases in grade III (45.7%) 
(p=0.016). 

Most of the patients were diagnosed at stage 
II (59.7%) (Table 2). 

 

Table 2. Histopathological characteristics and clinical staging 
of breast cancer according to immunostaining of hormone receptors. 

Characteristics Luminal A Luminal B Triple 
negative 

Her-2 
positive Total p-value 

 No % No % No % No % No %  
Histology            

Ductal 40 78.4 73 73 75 72.9 38 82.6 226 75.3 
p=0.334 

 
Lobular 2 3.9 1 1 2 1.9 0 0 5 1.7 
Mixed 3 5.9 2 2 2 1.9 0 0 7 2.3 
Others 6 11.8 24 24 24 23.3 8 17.4 62 20.7 
Grade            

1 17 33.3 21 21 15 14.6 3 6.5 56 18.7 P=0.001 
 2 26 51 46 46 40 38.8 23 50 135 45 

3 8 15.7 33 33 48 46.6 20 43.5 109 36.3 
Clinical Staging            

Stage I 11 21.6 8 8 9 8.7 3 6.5 31 10.3 p=0.016 
 Stage II 28 54.9 60 60 69 67 22 47.8 179 59.7 

Stage III 12 23.5 32 32 25 24.3 21 45.7 90 30 
Total 51  100  103  46  300   

 
Although patient with metastatic lymph 

nodes had elevated levels of Ki 67, it was not 
statistically significant. (p=0.956) (Table 3). 

Table 3. Correlation between Ki-67 index and 
lymph node involvement. 

 Ki 67 p-value 
<20 >20 

P=0.965 Involved Lymph 
nodes 

no 32 102 
yes 40 126 

Discussion 
Breast cancer is a heterogenous disease 

having a varied clinical presentation. 
Histopathology alone is not sufficient in 

determining the behavior of the disease. 
In order for us to assess the disease prognosis 

and outcome, we need to have an understanding 
of the clinical, pathological and molecular 
factors. 

In our institute, triple negative was the most 
common molecular subtype followed closely by 
luminal B subtype. 

Studies conducted by Gupta et al [6] and 
Kumar et al [7] in India, both had luminal A as 
the most common molecular subtype. 

Cohort studies [8,9] conducted in the middle 
east also showed luminal A to be the most 
common molecular subtype. 

All these studies did not take Ki-67 into 
consideration while classifying tumors and this 
may be the reason for higher number of luminal 
A cases seen in their studies. 

The average age at which patients presented 
to our hospital was 44 years and similar finding 
were seen in studies done in Saudi Arabia [8] 
and Oman [9]. 

There were contrasting observations seen in 
USA where majority of cases were diagnosed 
after 55 years of age [10]. 

34% of patients aged less that fifty years had 
triple negative molecular subtype which was 
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similar to findings seen in white and African-
Americans in a study done by Carey et al. [11]. 

However, Gupta et al [6] and Lin et al [12] 
found that younger women presented more 
commonly with luminal A followed by triple 
negative molecular subtype. 

The average tumor size was 3.4cms and 
79.3% of patients presented with a tumor size 
larger than two centimeters. 

Other studies in India [6,13] showed similar 
findings where tumors were greater than two 
centimeters at time of presentation. 

In countries such as Finland, which has one 
of the highest participation for breast cancer 
screening, the tumor size at presentation is less 
than two centimeters in majority of cases [14]. 

Tumors larger than 5cms were commonly 
seen in triple negative subtype in our study and 
similar findings were seen in a Iraqi cohort study 
[15]. 

67.4% of Her-2 positive cases had lymph 
node metastasis on histopathology followed by 
luminal B tumors (59%). 

Large sample studies from Saudi Arabia [8], 
USA [11], Iraq [15] and Indonesia [16] all 
showed that Her-2 positive tumors were more 
likely to have positive lymph nodes at 
presentation. 

Inic et al [17] found that patients with high 
Ki 67 are associated with lymph nodal 
metastasis. 

In our study, although we had similar 
findings it was not statistically significant. 

The most common histological type of cancer 
was invasive ductal carcinoma (75.3%) and is 
also the most common cancer encountered in 
studies carried out in other parts of the world. 

45% of cases in our study were moderately 
differentiated and 36.3% of cases were poorly 
differentiated. 

46.6% of triple negative tumors were poorly 
differentiated and was statistically significant. 

Kumar et al [7] also had similar findings. 
Carey et al [11] found that women with triple 
negative tumors were 2.5 times more likely to 
present with poorly differentiated tumors. 

Alwan et al [15] in their study found that 
most clinically advanced tumors (Stage III and 
IV) were associated with Her 2 positive tumors 
which was similar to our study. 

One of the limitations of our study was that 
we were unable to include patients with  
Stage IV/metastatic disease due to insufficient 
data in medical records. 

Another limitation is that since we used 
histopathology tumor size as size at presentation, 

we had to exclude cases that had undergone 
neoadjuvant chemotherapy and this could have 
affected our findings on the most common 
molecular subtype of breast cancer. 

Conclusion 
Molecular subtype of breast carcinoma 

should routinely be done for all cases of 
carcinoma breast. 

They provide valuable information not only 
about response to therapy but also about possible 
clinical outcome. 

In our study we found that Her-2 positive 
tumors are more commonly associated with 
lymph node metastasis while triple negative 
tumors were associated with poorly 
differentiated tumors. 

We also recommend routine use of Ki-67 
during immunostaining as this can alter the 
luminal classification of the tumor. 
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