
July- September, 2016/ Vol 2/ Issue 2                                                                                            ISSN 2456-1487                                                                                                  

                                                                                                                                                Research Article                                                                                                             

Tropical Journal of Pathology & Microbiology                                           Available online at: www.pathologyreview.in  64 | P a g e  

BRCA1 Positivity in Triple Negative Breast Cancers: A Prospective 

Study in Tertiary Care Cancer Hospital 
 

Sharma M
1
, Madan M

2
, Manjari M

3
, Madhukar M

4
, Singh T

5
, Gupta S

6
 

 
1
Dr Manisha Sharma, Associate Professor, 

2
Dr Manas Madan, Associate Professor,

3
Dr Mridu Manjari, Professor and 

Head, 
4
Dr Mohit Madhukar, Resident, 

5
Dr Taranveer Singh, Resident, 

6
Dr Shruti Gupta, Resident; all authors are 

attached with Department of Pathology, SGRDIMSAR, Amritsar, Punjab India 

 

Address for Correspondence: Dr Manisha Sharma, B-241, Ranjit Avenue, Amritsar, SGRDIMSAR, Amritsar. 

manisha_salwan@yahoo.com,  

……………………………………………………………………………………………………………………………… 

Abstract 

Objectives:  In the present study we investigated the BRCA1, Estrogen receptors status (ER), progesterone receptor 

status (PR) and human epidermal growth factor receptor (Her2neu) expression in selected patients with higher 

probability of BRCA1 positivity. The association of BRCA1 positivity and Triple Negative Breast Cancer (TNBC) status 

was also demonstrated. Materials and Methods: The study was conducted on 100 cases of breast cancer specimen 

received in department of Pathology, SGRDIMSAR, Amritsar. Histopathological typing and grading was done followed 

by immunohistochemistry for BRCA1, ER, PR and Her2neu. Results: All the tumors were infiltrating ductal carcinoma 

NOS. 4 cases were of grade I, 34 cases as grade II and 62 as grade III. ER+ PR+ Her2neu-ve cases comprised of 33% 

and triple negative being 38%. BRCA1 positivity was seen in 36% patients. BRCA1 positivity was significantly higher in 

triple negative primary tumours as compared to other groups. (23/38- 60.5% vs 13/62-20.9% respectively) with 

significant p - 0.009.  Conclusion: Triple Negative Breast Cancer (TNBC) patients are associated with poor prognostic 

factors and are more likely to be BRCA1 positive. Such BRCA1 identification is not only important in management of 

the patient for contralateral breast cancer and ovarian cancer but also blood relatives of such patients. As the relatives of 

such patient have 50% of increased chances of BRCA1 expression.  
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Introduction 

Breast Cancer is one of the leading cause of mortality in 

middle aged women. In the year 2000, 796,000 new 

breast cancers were diagnosed and it accounted for 

314,000 deaths worldwide [1,2].
  
Among familial breast 

cancers BRCA1 and BRCA2 were estimated to be 

responsible for 75% of the cases. However, recent 

studies have proved this percentage to be less and 

varying depending upon the population studied [2]. 

According to recent studies, BRCA1 gene mutations 

had been found  associated with increased life time risk 

of carcinoma breast of 40-57%  and an 18–40% life 

time risk of ovarian malignancy [3].
 
Such patients also 

show increased risk of contralateral breast carcinoma of 

about 50% after 25 years of diagnosis [4,5]. It has been 

analysed that the cancer arising in BRCA1 mutation 

carriers is different from non BRCA1 mutation carriers.  
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BRCA1 mutation positive cases have higher grades 

with poorly differentiated morphology, higher mitotic 

count and pleomorphism [3,4,5].  

 

The choice of therapeutic regimens for breast cancer 

patients depends upon the various predictive and 

prognostic factors as grade of the tumour, stage of the 

tumour, oestrogen receptor status (ER), progesterone 

receptor status (PR), human epidermal growth factor 

receptor 2 (Her2neu) and proliferative index. Hormone 

receptor status is prognostic and predictive factor as 

well predicting the response to various treatment plans 

[6,7].
 
Classification of breast carcinoma according to 

immunohistochemistry are luminal A (ER +ve and PR 

+ve, Her2neu –ve), luminal B (ER+ve, and/or PR +ve, 

Her2neu +ve or-ve), triple negative or basal like (ER-

ve, PR-ve and Her2neu-ve) and Her2 type (ER-, PR-, 

Her2neu+).
 
Triple negative breast cancers (TNBC) are 

the cancers which are negative for ER, PR and Her2neu 
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expression. Many features of such cases may overlap 

with basal like cancers but basal like classification 

involves immunophenotypic expression of cytokeratins 

and gene assays as well [8].
 
Though the response to 

chemotherapy in TNBC patients is good but such 

patients carry a poorer prognosis with higher risk of 

relapse and shorter period of disease free survival [9]. 

 

The prevalence of BRCA1 carriers among TNBC 

patients is more variable than triple negative pevalance 

among BRCA1 mutation carriers. Many studies have 

estimated the higher possibility and likelihood of 

BRCA1 mutation among TNBC patients. Such 

mutation identification is not only important in guiding 

the treatment of the patient but also the risk 

management in their blood relatives [10]. 

 

In the present study we investigated the BRCA1, ER, 

PR and Her2neu expression in selected patients with 

higher probability of BRCA1 positivity- patients with 

positive family history, young age of presentation, 

history of ovarian and contralateral breast cancer. The 

association of BRCA1 positivity and TNBC status was 

also demonstrated. 

Material and Methods 

The study was done on 100 cases of breast cancer 

received as mastectomy or lumpectomy in department 

of Pathology, SGRDIMSAR. Detailed clinical data was 

recorded as per the proforma attached. Cases with 

positive family history, younger age of presentation, 

history of contralateral breast cancer and ovarian 

cancers (cases which were more likely to be associated 

with BRCA1 positivity) were included in the study. The 

tissue was formalin fixed and paraffin embedded, then 

stained for hematoxylin and eosin for histopathological 

typing and grading. The histopathological grading of 

the breast carcinoma was done according to the 

Nottingham modification of Bloom Richardson grading 

system [11]. All the cases were subjected to 

immunohistochemistry for ER, PR, Her2neu and 

BRCA1 expression. Immunohistochemistry was 

performed by using antibodies against the estrogen 

receptors (ER), the progesterone receptors (PR), 

Her2neu receptors (Diagnostic Biosystem) and BRCA1 

(Biocare Medical). 3-5µm sections were cut and 

mounted on poly-l-lysine coated slides. Slides were 

dried overnight at 37 degree and dewaxed in xylene and 

hydrated. The antigen retrieval was done by using 

pressure cooker method with 10mmol citrate buffer at 

pH 6. Endogenous peroxidase was neutralized using 

peroxidase block for 5 minutes. Tris buffer was used as 

the wash buffer. After protein blocking, the slides were 

incubated overnight with the available ER, PR, Her2neu 

and BRCA1 primary antibodies in moist chamber. After 

washing and applying the post primary block, sections 

were conjugated with streptavidin Horse Radish 

Peroxidase (HRP). The slides were covered with 

Diaminobenzene tetrahydrochloride (DAB) used as the 

chromogen, washed and counterstained with 

hematoxylin and were examined by light microscopy. 

≥10% nuclei stained brown were taken positive for ER 

and even 1% stained were taken positive for PR. For 

BRCA1 this value for positive stained nuclei was ≥ 

30%. For Her2neu membranous staining in >25% cells 

was taken as positive. 

Results 

Age of the patients varied from 23-70 years with the maximum number of the patients (57%) belonging to age group of 

41-60 years. Right side was slightly more commonly involved and upper outer quadrant being most commonly involved  

 

Fig (A): Immunohistochemistry showing ER positivity (Nuclear) – IHC (100X) 
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site (65%). The size varied from 1.5-4 cms with maximum number of cases being in group of 2-5 cms (70%). All the 

tumors were infiltrating ductal carcinoma NOS (Not Otherwise Specified). Grade III were maximum (62 cases) followed 

by 34 cases of grade II and 4 cases as grade I. Lymph nodes were recovered in 84 cases of radical mastectomy, Out of 

which 50 cases showed metastatic carcinomatous deposits. On immunohistochemistry, 36 cases showed BRCA1 

positivity (Fig C) and ER PR positivity (Fig A, B) was observed in 35% of  the cases. 33 cases showing ER PR positivity 

were Her2neu negative. Only two cases were triple positive. Triple negative cases accounted for 38% of total while ER –

ve PR-ve and Her2neu +ve (Fig D) cases were 27%.  

 

 

Fig (B) : Immunohistochemistry showing PR positivity (Nuclear) – IHC (400X) 

 

 

Fig (C): Immunohistochemistry showing BRCA1 positivity (Nuclear) – IHC (100X) 

 

 

Fig (D): Immunohistochemistry showing Her2neu positivity (Membranous) – IHC (400X) 
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BRCA1 expression was evaluated with the age of the patients, 63.8% of total BRCA1 positive cases belonged to younger 

age group of < 40 years. (Table 1) BRCA1 positivity was significantly correlated with higher grade (p=0.013), lymph 

node metastasis (p=0.001) and larger tumour size (p<0.001). In contrast ERPR expression was associated with favourable 

prognostic markers as lower grade, smaller tumour size and no metastasis in lymph nodes. 

 

Table-1:  Distribution of patient according to BRCA 1 Mutation status and age at diagnosis. 

AGE (Years) BRCA 1 positive cases 

21-30 12 (33.33%) 

31-40 11 (30.56%) 

41-50 4   (11.11%) 

51-60 5   (13.89%) 

61-70 4  (11.11%) 

 

Table-2: Correlation of BRCA1 positivity with Estrogen Receptor (ER), Pogesterone (PR) and Her2neu status 

including Triple Negative cases.  

ER, PR, Her2Neu status BRCA 1 Positive BRCA 1 negative Total 

ER+, PR+, Her2Neu- 5 28 33 

ER-, PR-, Her2Neu+ 7 20 27 

ER-, PR-, Her2Neu- 23 15 38 

ER+,PR+, Her2Neu+ 01 01 02 

Triple negative cases also showed positive correlation with poor clinicopathological parameters like grade, size and 

lymph node metastasis. On focusing the study on correlation of TNBC patients with BRCA1 positivity it was observed 

that 23/38 (60.5%) BRCA1 positive cases belonged to triple negative breast cancers as compared to 13/62 (20.9%) 

BRCA1 positive cases which were seen in other groups. Therefore it was concluded that BRCA1 positivity was 

significantly higher in triple negative primary tumour as compared to other groups with P= 0.009. (Table 2)  

Discussion 

Breast cancer is becoming number one cancer in Indian 

population like western world thus making cervical 

cancer as second common [12].
 

The aggressive 

biological behaviour of breast cancer is mostly the 

result of changes in molecular characteristics of tumor 

cells including alterations in mechanisms controlling 

adhesion, growth and proliferation.  

 

A wide variety of morphology based and molecular 

based breast cancer prognostic factors and tumor 

markers had been studied to identify the oncogenes 

involved in initiation and progression of tumours and 

development of new anticancer drugs.  

 

Earlier BRCA1 and  BRCA2 were estimated to be 

responsible for 75% of familial breast cancers. Recent 

data shows this percentage to be less and depends upon 

population studied [2]. Immunohistochemical 

expression of BRCA1 protein has been studied as 

inexpensive and valuable preliminary method  for 

detecting BRCA1 status with high sensitivity and 

specificity of anti-BRCA1 antibodies. BRCA1 

positivity indicates the full length functional protein  

 

 

while negativity may be seen in sporadic BRCA1 

mutation [13,14].
 
In the present study 36 cases showed 

immunopositivity for BRCA1. This high positivity was 

due to inclusion of cases with high probability of 

BRCA1 positivity in the present study (Cases with 

positive family history, younger age of presentation, 

history of contralateral breast cancer and ovarian 

cancers.) BRCA 1 expression was significantly 

correlated with higher grade of tumor (p = 0.013).  
 

Similar results have been seen in various previous 

studies which have shown that BRCA1 related cancers 

were of higher grade [15, 16].
 
BRCA1 positive cases 

had higher number of lymph node involvement and 

tumor size >2 cm at the time of presentation. These 

results are in concordance with results of various 

researches [16, 17].
  

 

In our study significant correalation was found between 

BRCA1 positivity and younger age of presentation, 

63.8% of total BRCA1 positive cases belonged to 

younger age group of < 40 years corroborating the 

findings of previous studies where this percentage 

varied from 52-62 % [10,18]. 
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In present study, ER PR positivity was reported in 35% 

of the cases which is bit lower than the percentage 

found in western world. ERPR expression was found to 

be associated with favourable prognostic markers as 

lower grade, smaller tumour size and no metastasis in 

lymph nodes. This result was consistent with previous 

reports [19,20]. 

   

38% cases accounted for Triple negative cases as 

compared to 20-35% in other studies [19, 20].
  

TNBC 

showed positive correlation with poor clinico-

pathological parameters like grade, size and lymph node 

metastasis similar to the studies conducted in the past 

[10, 18, 19]. TNBC patients though respond well to 

chemotherapy but such patients have poorer prognosis 

because of  higher risk of relapse and poorer overall 

outcome [9]. 

 

On demonstrating the correlation of TNBC patients 

with BRCA1 positivity it was concluded that BRCA1 

positivity was significantly higher in triple negative 

primary tumour as compared to other groups. (23/38- 

60.5% vs 13/62-20.9% respectively) with significant p 

value of 0.009. Similar significant correlations had been 

shown by other researchers in their studies with p value 

ranging from 0.012-0.001[10,18]. 
 

The treatment approach in treating TNBC patients is 

different than those of hormonal receptors positive 

patients. Such patients require intensive treatment and 

carry poorer prognosis. Our study proved that TNBC is 

significantly associated with BRCA1 positivity thus 

demonstrating the effect of genetic background on 

phenotypic presentation of breast cancer. This 

correlation warrants the selection of TNBC patients for 

BRCA1 analysis specially in young patients as, such 

patients need extensive therapy and are at the higher 

risk of development of contralateral breast cancer and 

ovarian cancer. 

Conclusion  

TNBC patients are associated with poor prognostic 

factors and are more likely to be BRCA1 positive. Such 

BRCA1 identification is not only important in 

management of the patient for the risk of contraletral 

breast cancer and ovarian cancer but also in blood 

relatives of such patients. As the relatives of such 

patient have 50% of increased chances of BRCA1 

expression. Further studies are required to determine 

whether treatment outcome in TNBC patients with 

BRCA1 positivity differs as compared to TNBC 

patients without BRCA1 mutation. 
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